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[ 5 7] ABSTRACT 

A recording apparatus for recording a video image on 
a recording medium comprises a recording mechanism 
including a cathode-ray tube and pressure means for 
pressing the recording medium against a faceplate of 
the cathode-ray tube, and an electronic control means 
for controlling the recording mechanism. The control 
means includes a single-frame gate means adapted to 
be started by a start switch thereby energizing the 
cathode-ray tube to. reproduce the video image on a 
desired single-frame, and feed means governed by the 
start switchfor actuating a feeding'element of the re 
cording mechanism so as to effect timely feeding of 
the recording medium. This recording apparatus thus 
recording a video image signal frame-by-frame as 
above-described, the feeding rate of the recording me 
dium need not be synchronized with the sweeping rate 
of a flying-spot on the faceplate. 

5 ‘Claims, 20 Drawing Figures 
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FRAME-BY-FRAME VIDEO IMAGE RECORDING 
APPARATUS 

The invention relates to a ‘recording apparatus and 
more particularly to a recording apparatus utilizing a 
cathode~ray tube, in which a radiation sensitive record 
ing medium is placed on a faceplate of the cathode-ray 
tube for recording a video image reproduced thereon. 

It is desired to record on a suitable medium a video 
image reproduced on a faceplate of a picture tube of a 
television receiver. A difficulty is experienced in timely 
and appropriately recording such a video image be 
cause the video image is drawn by a high speed ?ying 
spot produced in a manner that an electron beam mod 
ulated and detected by a video image signal carrying 
the video image is bombarded onto a phosphorous sur 
face of the faceplate. This makes it practically impossi 
ble to use a usual camera for such recording purposes. 
An oscillographic recorder has been recently devel 
oped which uses a ?ber optics cathode-ray tube for 
continuously recording high frequency signals for re 
cording the video image. A problem is still encountered 
in regulating the feeding rate of the recording medium 
in order to synchronize it with the sweeping rate of the 
?ying-spot. Furthermore, the recorder of the type to 
continuously record a video image is disadvantageous 
in that, where a video image is to be reproduced by in 
ter‘laced scanning, the video image is recorded by 
l‘?eld" but not by “frame", failing to provide a satisfac 
tory resoluting power. I 

It is therefore a primary object of this invention to 
_ provide an improved video image recording apparatus 
which can timely and appropriately record a video 
image with a satisfactory resolution. ‘ 

It is another object of this invention to provide an im 
proved video image recording apparatus which records 
a video image in a “frame-by-frame" fashion. 

It is a further object of this invention to provide an 
improved video image recording apparatus which can 
‘record a TV video signal on a recording medium by a 
selected frame. > - 

It is a still further object of this invention to provide 
a video image recording apparatus which can selec 
'tively record either positive or negative video image. 

It is a further object of this invention to provide a 
video image recorder which can selectively record ei 
ther normal or horizontally inverted video image on a 
‘recording medium‘. . _- - . 

It is a still further. object of this invention to provide 
a video image recording apparatus which can record an 
enlarged video image on‘ a recording medium. 
The recording apparatus according to this invention 

‘utilizes a cathode-ray tube preferably having a ?ber op 
tics faceplate the inner surface of which is coated with 
a phosphorous material. A video image signal source is 
provided which produces a video image signal mixed 
with a synchronizing pulse signal. The video image sig 
nal is applied to a separator for separating the synchro 
nizing pulse signal from the video image signal. The 
thus separated synchronizing pulse signal is applied to 
a de?ection signal generating means which produces 
de?ection signals to be applied to the cathode-ray tube 
so as to vertically and horizontally de?ect an electron 
beam generated therein. The synchronizing pulse signal 
is also applied to a single-frame gate which permits the 
cathode-ray tube to reproduce a‘desired frame of video 
image while being manually or automatically con 
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trolled. A recording medium sensitive to radiation is 
pressed against the faceplate by a suitable means 
thereby positioning and fixing the medium to receive 
the radiation from the video image reproduced on the 
faceplate whereby the video image is recorded on the 
recording medium in a frame-by-frame manner. It is 
apparent that the above-mentioned recording system of 
this invention is free from the necessity of synchroniz 
ing the sweeping rate of the electron beam and the 
feeding rate of the recording medium and need not 
“skew correction". 

In the drawings: 
FIG. 1 is a perspective view. of a video image record 

ing apparatus according to this invention; 
FIG. 2 is a rear end view of the apparatus with its 

back-board taken away; 
FIG. 3 is schematic cut-away view of a recording 

mechanism of the recording apparatus of FIGS. 1 and 
2; . 

FIG. 4 is a schematic block diagram of a control cir 
cuit for the recording mechanism shown in FIG. 3; 
FIG. 5 is a block diagram of a preferred form of a sin 

gle-frame gate used in the control circuit of FIG. 4; 
FIG. 6 is a diagram showing waveforms appearing in 

the single-frame gate of FIG. 5; 
FIG. 7 is a preferred circuit arrangement of a motor 

control means in the control circuit of FIG. 4; 
' FIG. 8 is a diagram showing waveforms appearing in 
the circuit of FIG. 7; . 

FIG. 9 is another form of the control circuit for the 
recording mechanism of FIG. 3; ' 
FIG. 10 is a block diagram of a video amplifier form 

ing part of the circuit of FIG. 9; 
FIG. 11 is a front view of a faceplate of a cathode-ray 

tube of the apparatus using the circuit of FIG. 9; 
FIGS. 12 to 15 are block diagrams of other forms of 

the control circuit for the recording mechanism; 
FIG. 16 is a front view of the faceplate of the cath 

ode-ray tube showing an enlarged reproduction of a 
video image signal; and - ‘ ' 4 

FIGS. 17 and 18 are block diagrams of still other 
forms of the control circuit for the recording mecha 
msm. ' . 

In FIG. 1, a preferred embodiment of a recording sys 
tern or apparatus according to this invention, shown at 
10, is housed within a cabinet 11. This recording appa 
ratus 10 has as a monitor tube TV picture tube having" 
afaceplate 12 which is exposed to the outside‘through 
an opening 13 provided in a front wall of the cabinet. 
A recording mechanism including a cathode-ray tube 
is positioned at a suitable portion within the cabinet 11. 
In a suitable portion-of the front wall are placed a plu 
rality of controls 14' to 17 for'controlling astigmatism, 
sweep timing, intensity and focus, horizontal and vertié 
cal positions, for instance, of the picture tube and the 
cathode-ray tube. An aperture 18 is formed in the front 
wall of the cabinet 10 through which a recording me 
dium 19 recorded by the recording mechanism is deliv 
ered as shown. ' ; 

FIG. 2 shows a rear side of the recording apparatus 
10 with a protection board taken away. The recording 
mechanism indicated by 20 is positioned sidewise of 
the picture tube 21. An electronic control means cov 
ered by suitable member 22 for controlling the record 
ing mechanism is provided at a lower portion of the 
cabinet 11. ' 
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FIG. 3 shows in more detail the recording mechanism 
20 housed in a frame structure 30. This mechanism 
comprises a recording cathode-ray tube 31 having a 
display device such as a ?ber optics faceplate 32. This 
cathode-ray tube 31 is fastened onto the inner surface 
of the frame structure 30 through a supporting member 
33. A pressure .pad 34 is provided in- a manner to face 
the faceplate 32 of the cathode-ray tube 31 for pressing 
against the faceplate a recording medium 35 on which 
a video image should be recorded. On one side surface 
of the pressure pad 34 facing the faceplate 32 is pro 
vided a suitable member 36 such as a plurality of stiff 
bristles for the purpose of protecting the recording me 
dium 35. The pressure pad 34 is connected at the other 
side surface to a substantially cylindrical rod 37 which 
is slidably coupled with a hollow cylindrical member 38 
fixed to a supporting rod 39. This supporting rod 39 is 
mounted on the frame structure 30' through suitable 
means such as screws. A coil spring 40 is provided sur 
rounding the cylindrical rod 37 and seated on the pres 
sure pad 34 and the hollow cylindrical member 38 for 
applying through the pressure pad 34 to the recording 
medium 35 a suitable pressure toward the faceplate 32. 

10 

20 

The area of the side surface of the pressure pad 34 may ‘ 
preferably be greater than that of the faceplate 32 of 
recording cathode-ray tube 31. The recording medium 
35 is sensitive to a radiation from a video image pro 
duced on the faceplate. In the present embodiment, the 
recording medium 35 is provided in the form of a paper 
roll 41 and fed through a guide member 42 and a pair 
of idler rollers 43 and 43', thereby being passed be 
tween the faceplate 32 and the pressure pad 34. 
The recording medium 35 passed between the face 

plate 32 and the pressure pad 34 is passed between a 
pair of drive rollers 44 and 44' which are driven by suit 
able means such as an electrical motor (not shown) 
thereby feeding the recording medium 35 as desired. 
The recording medium 35 thus passed between the 
drive rollers 44 and 44’ is then fed through a guide 
member 45 to a processor 46 for developing and ?xing 
the video image recorded thereomThe thus processed 
recording medium 35 is then delivered to the outside 
through an aperture 47 formed in the frame structure 
30 preferably via a roller 48 for being turned upside 
down for convenience in visual observation. 
FIG. 4 shows a preferred circuit arrangement of the 

control means for the recording apparatus shown in 
FIGS. 1,2 and 3. This circuit arrangement comprises 
a usual tuner 50 for a TV video signal which selectively 
receives a TV video signal through a suitable means 
such as an antenna. The video image signal selected by 
the tuner 50 is applied through a line 51 to a high fre 
quency ampli?er 52. The ampli?ed video image signal 
from the ampli?er 52 is applied through a line 53 to a 
detector 54 for detecting the video signal therein. The 
thus detected video signal is applied through a line 55 
to a video ampli?er 56. The video signal from the am 
pli?er 56 is applied through a line 57 to a ?rst grid, for 
example, of a display device such as'the cathode-ray 
tube 31. . 

In this instance, it should be noted that any video 
image signals other than the TV video signal, are avail 
able for the particular recording apparatus if these sig 
nals have synchronizing signal components. 
To an anode of the recording cathode-ray tube is ap 

plied a high voltage from a high voltage source (not 
shown) so as to accelerate an electron beam emitted 
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4 
from an electron gun (not shown) toward the faceplate. 
This electron beam is intensity-modulated by the video 
image signal applied thereto. 
The output video image signal from the video ampli 

?er is also applied through a line 58 to the picture tube 
12 which reproduces the same video image as that re 
produced on the cathode-ray tube 32. The video image 
reproduced on the faceplate of the picture tube 12 is 
visually observed for selecting a suitable video image 
and appropriately controlling the cathode-ray tube 31. 
The output signal from the video ampli?er 56 is further 
applied through a line 59 to separating means including 
a separator 60 which separates the synchronizing signal 
from the output video image signal. The thus separated 
synchronizing signal including horizontal and vertical 
synchronizing pulses is applied through a line 61 to a 
?rst de?ector 62 and through a line 63 to a second de 
?ector 64. These de?ectors 62 and 64 produce vertical 
and horizontal de?ection signals in accordance with 
the synchronizing signal. The de?ection signals are ap 
plied to de?ecting coils 65 and 66 of both of the tubes 
31 and 12, respectively, so as to vertically and horizon 
tally de?ect the electron beams to reproduce on the 
faceplates the video image carried by the image signal 
applied through lines 57 and 58, respectively. - 
The vertical synchronizing signal, on the other hand, 

is applied through a line 67 to a single-frame gate con 
troller 68 which produces a single-frame gate signal in 
accordance with the horizontal synchronizing signal 
only when it receives a start signal through a line 69 
from a start switch 70. This single-frame gate signal is 
used for actuating an ON-OFF gate 71 provided be 
tween a dc. voltage source 72 and a second grid, for 
example, of the cathode-ray tube 31. This ON-OFF 
gate 71 then closes its own circuit so as to supply a volt 
age from the source 72 through lines 73 and 74, to the 
second grid thereby to raise the potential of the second 
grid. As the potential of the second grid is raised, the 
electron beam is substantially permitted to pass 
through the second grid whereby a selected frame of a 
video image is reproduced on the faceplate 32 of the 
recording cathode-ray tube 31. On the other hand, the 
voltage from the source 72 is constantly applied 
through a line 75 to the picture tubev 12 so as to con 
stantly reproduce the video image carried by the video 
image signal for providing pertinently controlled con 
trast, intensity, focus, etc. of the video image to be re 
corded. A neon lamp 76 is provided, which is con 
nected at one terminal to the line 74 and is grounded 
at the other terminal and glows when the gate 71 re 
mains closed thereby to indicate the moment at which 
the video image is recorded. 
The start switch 71 is manually or automatically op 

erated so as to produce a start signal, which is applied 
through the line 69 to the single-frame gate controller 
68 and through a line 77 to the feed’motor controller 
78 thereby starting them. The feed motor controller 78 
produces a drive signal upon termination of a time du 
ration suf?ciently longer than the pulse width of the 
gate signal produced by the single-frame gate after the 
start signal has triggered the motor controller 78. The 
drive signal is applied through a line 79 to a feed motor 
actuator 80 which then actuates a feed motor to exert 
a feeding force on the drive rollers or other feeding ele 
ments of the recording mechanism 20 shown in FIG. 3. 

If desired, the single-frame gate controller 68 and the 
motor controller 78 may be arranged to co-operate 



.5 
with each other so as to permit of repeated recording 
operation of the recording mechanism 20. ~ 
The ?ber optics cathode-ray tube may be replaced ‘ 

with other types of cathode-ray tube such as a cathode 
ray pin tube, if preferred. V I 
H6. 5 shows a preferred form of the singleframe 

gate controller 68 of FIG. 4, which comprises a one 
half-frequency divider 90 connected to the separator 
60.> One output terminal of the divider 90 is connected 
through a line 91 to one input‘terminal of an AND gate 
92 and the other output terminal'connected through a 
line 93 to a set terminal of a ?ip-?op 94. To the other 
terminal of the AND. gate 94 through a line 95 is con 
nected a monostable multivibrator 96 having an input 
terminal which is connected ‘to the start switch 70. An 
output terminal of the AND gate is connected through 
a line 97 to a reset terminal of the ?ip-?op 94 having 
an output terminal which is connected through a line 
98 to a driver 99. The driver 99 is adapted to produce 
a drive signal of a current great enough to energize the 
ON-OFF gate 71. This ON-OFF gate 71 may be a'suit 
able switching device such as a relay or a transistor. 
FIG. 6 shows the operation of the single-frame gate 

controller of FIG. 5. 
When a video image signal containing the synchro 

nizing signal is received as shown at (a), the separator 
70 separates the horizontal synchronizing pulse signal 
from the video image signal as shown at (b). This syn 
chronizing pulse train is applied to the one-half-divider 
90 which produces an output pulse signal having a rep 
etition frequency one half lower than that of the input 
synchronizing pulse train, which-output pulse signal is 
shown at (c). This output‘ pulse signal is applied 
through the line 91 to the one terminal of the AND gate _ 
92 and also applied ‘through the line 93 to the reset ter 
minal of the flip-?op 94. In this instance, when the start 
switch 70 is actuated, the switch 70 produces a start 
signal which is applied to the monostable multivibrator 
96 whereby producing‘a pulse signal as shown at (d). 
‘The pulse signal shown at (d) is applied through the 
line 95 to the other terminal of the‘ AND gate 92, 
whereby one pulse indicated by A in the pulse train (0) 
which happens'to ‘appear on the line 91 during the 
pulse signal shown at‘( d) is permitted to pass through 
‘the AND gate 92 and then appears on‘ the line 97 as 
shown at (e). This pulse A now having appeared on the 
line 9'7 triggers‘ the flip-flop 94 to change its state. 
Thereafter, the pulse indicated by B next tothe pulse 
indicated by ‘A is applied through‘ the line 94 to the 
reset terminal thereby to return the vflip-flop 94 so that 
a pulse signal shownv at‘. (1) having a pulse width equal 
to the pulse duration between‘ the pulses A and B ap 
pears on the line 98 and is applied to the driver gate 99. 
The'driver gate 99 which is supplied with this pulse sig 
nal acts to close the gate 71 so as ‘to permit the voltage 
from the power source 72 to be impressed on the sec 
ond grid of the cathode~ray tube 31. ' 
A preferred circuit arrangement of the motor con 

troller 78 of FIG. 4 is shown in FIG. 7. This circuit ar 
rangement comprises a d.c‘. power source having posi 
tive and negative terminals respectively connected to 
positive and negative bus lines 111 and 112. To the 
positive bus line 111 is connected through a line 113 
one terminal of a resistor R1 the other terminal of 
which is connected through a line 114 to one terminal 
of a capacitor (3,. The other terminal of the capacitor 
C, is connected through a line 115 to one terminal of 
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a relay coil TMl the‘other terminal of which is con 
nected through a line 116 to the negative bus line 112. 
The other terminal of the capacitor C, is also con 
nected through a line 117 to an anode terminal of a 
diode D! the cathode terminal of which is connected 
through a line 118 to the negative bus line 112. The 
other terminal of the resistor R1 is also connected ‘ 
through a line 119 to a movable contact st._, of a start 
switch ST which is actuated by the start signal from the 
start switch 70. A make contact st.,,, of the start switch 
ST is connected through a line 120 to the negative bus 
line 112. . _ 

To the positive bus line 111 through a line 121 one 
terminal of a second resistor R2 the other terminal of 
which is connected through a line 122 to one terminal 
of a capacitor C2. The other terminal of the capacitor 
C2 is connected through a line 123 to one terminal of 
a second relay coil TM2 the other terminal of which is 
connected through a line .124 to the negative bus line 
1 12. The other terminal of the capacitor C2 is also con 
nected through a line 125 to an anode terminal of a sec 
ond diode D2 the cathode terminal of which is con 
nected through a line 126 to the negative bus line 112. 
The other terminal of the resistor R2 is also connected 
through lines 127 and 128 to movable contacts tml-m 
and m2." of relays TM! and TM2. Make contacts 
tm1.,,,l and tm2.,,,l respectively corresponding to the 
movable contacts tmlqs and tm2.“J are connected 
through lines 129 and 1130 to‘the negative bus line 112. 
To the positive bus line 111 through a line 131 is con 

nected one terminal of a resistor R8 the other terminal 
of-which is connected through a line 132 to one termi 
nal of a third capacitor C3. The other terminal of the 
capacitor C3 is connected through a line 133 to one ter 
minal of a relay coil TM3 the other terminal of which 
is connected through a line 134 to the negative bus line 
112. The other terminal of the capacitor C3 is also con 
nected through a line 135 to an anode terminal of a 
diode D3 the cathode terminal of which is connected 
through a line 136 to the negative bus line 112. The 
other terminal of the resistor Ra'is connected through 
lines- 127 and 128 to movable ' contacts tmlm and 
tmélq,I of relays TMl and TMB,‘ Make contacts tmLgm 
and tm3.,,,. respectively corresponding to the stationary 
contacts “111.2; and tmS." are connected through lines 
139 and 140 to the negative bus line 112'. ‘, ' 
One terminal of a relay coil CT is connected through" 

a line 141 to a make contact tm3.gm associated with the 
relay coil TM3 and through. a line 142 to a make 
contact can... A movable contact tmiia, is connected 
through a line 143 to a break contact trim-m. A station= 
ary contact tmZaa is connected through a line 144 to a 
‘movable contact ct.“ and through a line 145 to the pos= 
itive bus line 111. The other terminal of the relay coil 
TM3 is connected through a line 146 to a make contact 
tm3.=,,,. and through a line 147 to a break contact of a 
switch SP which is actuated by a suitable means when 

, the recording medium is sufficiently fed. Movable 
contacts tmiis, and so, are-connected through lines 
148 and 149 to the negative bus line 113. 
An output terminal 150 through which the drive sig= 

nal is applied to the motor actuator 80 is provided, 
which is connected through a line 151 to a, second 
make contact etam of therelay coil CT. A movable 
contact ct." is connected through a line 152 to the pos= 
itive bus line 111. = 
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With reference to FIG. 8, the operation of the circuit 
of FIG. 7 is described herebelow. 
FIG. 8 shows operations of the start switch ST, relay 

TMl, TM2, TM3, CT, and switch SP of the circuit of 
FIG. 7 in termsof time. 
When the start switch ST is opened, a current flows 

from the positive bus line 111, resistor R1, capacitor C1, 
and diode D1 to the negative bus line 112 until the ca 
pacitor C1 is fully charged. The capacitors C2 and C3, 
on the other hand, are fully charged in similar manners. 
When the start switch ST is actuated to close at a 

time T‘ as shown at (a), the charge stored in the capaci 
tor C1 is discharged through the start switch ST, and 
relay coil TMl, so that the relay coil TMl is energized 
by the discharge current during a time period T, and T2 
as shown at (b). Now that the relay TMl is actuated, 
the contacts t1.,,,, are connected so that the charge 
stored in the capacitor C2 is discharged through the 
contacts t1.“ and t1.,,,, and the relay coil TM2 whereby 
the relay coil TM2 is energized‘ by the discharge cur 
rent therethrough during a ‘time period T1 to T3 as 
shown at (c). The time period is established by select 
ing the capacitance of the capacitor C2 so as to be suffi 
ciently larger than the time period of the single-frame. 
The contacts tmlm and tm1.2,,, are also connected so 
that the charge stored in the capacitor C3 is discharged 
through the contacts ml.” and tm1.2,,l whereby the 
relay coil TM3 is energized by the discharge current 
during a time period from T, to TM4 as shown at (d). 
The time period is established to be larger than the time 
period Tl to T3 and the time period from T3 to T4 is 
large enough to actuate the relay CT. At the time T3, 
the relay TM2 is inoperative but the relay TM3 main 
tains operative so that a current ?ows from the positive 
bus line 111 through the contacts tm2l and tm32, the 
coil CT and the parallel connection _SP and tm33 to the 
negative bus line 112 whereby the relay CT is operated 
as shown at (e). Therefore, a positive voltage signal 
through the contacts ct2 appears at the terminal 150 
and is applied to the motor actuator 80 thereby to actu 
ate the feed motor. When the recording medium is suf 
ficiently fed, for example, at a time T5, the stop switch 
SP is operated to open the contacts SP and de-energize 
the relay CT since the relay TM3 has been released to 
open the contacts t3“. 
FIG. ‘9 shows a modi?ed form of the circuit‘arrange 

ment of FIG. 4 wherein the video ampli?er 56 is re 
placed with a ampli?er 56' having terminals 160 and 
161 through one terminal 160 of which a normal image 
signal having the same polarity as the original signal in 
troduced through the detector appears and through the 
other terminal 161 an inverted image signal having a 
reverse polarity relative to the normal image signal ap 
pears. The two terminals 160 and 161 are connected to 
break and make contacts 162 and 163 of a change-over 
switch 164. A movable contact 165 of the switch 164 
is connected through a line 57 to a ?ber optics cathode 
ray tube 31. The other elements of this circuit are con 
nected with one another as in the circuit of FIG. 4. 

In operation, when the switch 164 is not actuated and 
the contacts 162 and 165 are connected with each 
other, the normal image signal is applied through the 
line 57 to the cathode-ray tube 31 so that a normal 
video image is reproduced on the faceplate 32. When 
the switch 164 is actuated and the contacts 163 and 
165 are connected to each other, the inverted signal is 
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applied to the ‘cathode-ray tube 31 so that an inverted 
image is reproduced on the faceplate 32. 
FIG. 10 shows a preferred form of the video ampli?er 

56' of FIG. 9, which comprises an input ampli?er 170 
adapted to amplify a video image signal applied thereto 
through the line 55. The output terminal of the input 
ampli?er 170 is connected through a line 171 to an in 
verter 172 which inverts the voltagelporality of its input 
signal. » 

One output terminal of the inverter 172 is connected 
through a line 173 to a separator 174 which separates 
a synchronizing signal from its input signal. Two output 
terminals of the separator 174 are respectively con 
nected through lines 175 and 176 to horizontal and ver 
tical separators 177 and 178 which respectively sepa 
rate horizontal and vertical synchronizing pulse signals. 
Output terminals of the horizontal and vertical separa 
tor are respectively connected through lines 179 and 
180 to horizontal and vertical blanking pulse genera 
tors 181 and 182 the output terminals of which are re 
spectively connected through lines 183 and 184 to 
input terminals of a ?rst mixer 185. Two output termi 
nals of the ?rst mixer 185 are respectively connected 
through lines 186 and 187 to input terminals of second 
and third mixers 188 and 189. The other input terminal 
of the second mixer 188 is connected‘ through a line 
190 to the other output terminal of the inverter 172. 
The output terminal of the second mixer 188 is con 
nected through a line 191 to one output terminal 161 
of the video ampli?er 56’. The other input terminal of 
the third mixer 189 is connected through a line 192 to 
the line 171, and the output terminal of the third mixer 
189 is connected through a line 193 to the other output 
terminal 160. ' 

When, in operation, a video image signal containing 
synchronizing pulses is applied to the input ampli?er 
170, the video image signal is ampli?ed and applied 
through the line 171 to the inverter which then pro 
duces on its two output terminals an inverted image sig 
nal having an voltage polarity inverse to that of the 
input image signal. The inverted image signal is applied 
through the line 173 to the separator 174 which sepa 
rates the synchronizing pulses. These synchronizing 
pulses are then applied through the line 175 to the hori~ 
zontal separator 177 and through the line 176 to the 
vertical separator 178. The horizontal synchronizing 
pulse separated by the horizontal separator 177 is ap 
plied through the line 179 to the horizontal blanking 
pulse generator 181 which then generates a horizontal 
blanking pulse then to be applied through the line 183 
to one terminal of the ?rst mixer 185. The vertical sep' 
arator 178 separates the vertical synchronizing pulses 
which are then applied through the line 1.80 to the vet“ 
tical blanking pulse generator 182. The blanking pulse 
generator 182 then produces a vertical blanking pulse 
which is applied through the line 184 to the other ter- 
minal of the ?rst mixer 185. The mixed output signal 
from the ?rst mixer 185 is a mixed blanking signal of 
horizontal and vertical blanking pulse signal which is 
then applied through the line 186 to one terminal of the 
second mixer 188. To the other terminal of the second 
mixer 188 is applied through the line 1.90 the inverted 
video image signal which is then mixed with the mixed 
blanking signal and appears on the line 191. The mixed 
blanking signal is also applied through the line 187 to 
one terminal of the third mixer 18.9. To the other termi 
nal of the third mixer 189 through the line 192 is ap 
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plied the supplied video signal which is then mixed with 
the mixed blanking signal and appears on the line 192. 

In this instance, it should be noted that since the 
blanking pulse formed by this video ampli?er 56’ is de 
rived from the synchronizing pulse, the leading edge of 5 
the thus formed blanking pulse is delayed from the 
leading edge of the original blanking pulse contained in 
the supplied video image signal. Since, furthermore, 
the blanking pulse is inverted, the blanking pulse has a 
white level so that a bright line appears at the hatched 
areas, indicated by character C, of the faceplate 32 
shown in FIG. 11. To avoid production of such bright 
lines, the phosphorous layer should be deviated to a po 
sition surrounded by a broken line D. 
FIG. 12 shows a modified form of the circuit of FIG. 

4, wherein a gamma-corrector 200 of any known type 
is interposed between the switch 164 and the line 157 
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so as to have the intensityof the electron beam modu- _ 
lated in accordance with. the characteristics of the re 
cording medium pressed upon'the faceplate 32. 
FIG. 13 shows another modi?ed form of the circuit 

of FIG. 4, wherein a repeater 201 is interposed between 
the switch 164 and the line 157. This repeater 201 
memorizes the image signal and then delivers the mem 
orized image signal repeatedly several times which are 
determined in compliance with the sensitivity of the re 
cording medium so as to suf?ciently have the recording 
medium exposed to the video image. 
F 1G’. 14 illustrates a further modi?ed form of the cir 

cuit of FIG. 4,'wherein a normally-open switch is pro 
vided‘ in parallel with the gate 71. The switch 202 is 
useful where a video image signal carrying a static 
video image should be recorded, wherein the switch 
202 is kept closed even after the gate 71 has been 
opened. This switch ‘202 may be used otherwise in reg 
ulating the astigmatism, sweep‘timing, intensity and fo 
cus, horizontal and-vertical position and so on of the 
recording cathode~ray tube 25. 
FIG. 15 shows still further modi?ed form‘ of the cir 

cuit of FIG. ‘4, wherein the de?ector 62 provided with 
three output contact terminals 204, 205 and 206 on 
which corresponding de?ectionsignals produced hav 
ing various amplitudes and bias levels. These terminals 
205, 206 and 207 are selected by a' movable contact 
207 which is connected to the de?ection coil 65. When 
such a video image as shown in ‘FIG. 16 (a) is applied 
to this circuit, the video image is partly reproduced on 
the faceplate on an enlarged scale as shown in FIG. 16 
(b) or (c) according to a de?ection signal on either ter— 
minal 204, 205 or 206 selected by the movable contact 
207. - 

FIG. 17 shows a still further modi?ed form of the cir 
cuit of .FIG. 4 wherein the de?ector 62 has two output 
terminals 210 and 211 through which two deflection 
signals having polarities, which are inverse to each 
other. Through provision of such deflector 62, horizon~ 
tally inverted video images can be produced by selec-‘ 
tively switching the selecting movable contact 212 be 
tween the two positions. _ 

FIG. 18 shows a still further modi?ed form of the cir 
cuit of FIG. 4, wherein the recording tube 31 is pro 
vided with an additional electron gun (not shown). To 
a grid associated with the additional electron gun is 
connected a video signal generator2l3 which produces 
a video signal carrying a piece of information such‘ as 
advertising phrases when it is energized through a line 
214 by the single-frame gate 68. ' 
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It should now be understood that, although only one 

cathode‘ray tube has been used in the above-described 
embodiments, a plurality of recording cathode-ray tube 
may be used. ' _ 

Furthermore, the picture tube may be replaced with 
any other monitoring tube or- may be removed in some 
cases. ’ 

What is claimed is: 
l. A video image recording system for selectively re 

cording one or more video images comprising: means 
receptive in use of video signals having synchronizing 
pulse signals each signal corresponding in time to a dis 
crete frame comprising a plurality of ?elds and in 
which a video image is to be displayed: separating 
means for separating said synchronizing pulse signals 
from said video signals; a display device for displaying 
a video image in said discrete frame when enabled 
comprising means receptive of said video signals for 
converting said video signals to‘ video images; start 
switch means for selectively generating a start signal 
when a selected video image is to be recorded; single 
frame gate means receptive of said synchronizing pulse 
signals and responsive to said start signal for enabling 
displaying of said selected video image in said discrete 
frame‘on said display device; and recording rileans for 
recording all of said plurality of ?elds of said discrete 
frame of said selected video image displayed on said 
display device including feed means for feeding a re 
cording medium when enabled and feed control means 
receptive of said start signal for enabling said feed 
means after all of said plurality of ?elds of said discrete 
frame of said selected video imagehave been recorded. 

2. A video image recording system according to 
claim 1, wherein said single-frame gate means com 
prises means co-active with said feed control means 
thereby to record successive video images on succes 
sive discrete frames on said recording medium. 

3. A video image recording system according to 
claim 1, wherein said single-frame gate means com 
prises a one-half-frequency divider receptive of said 
synchronizing pulse signals for producing pulse signals 
having a repetition frequency one-half that of said syn 
chronizing pulse signals, a monostable multivibrator 
receptive of said start signal from said start switch‘ 
means for producing a trigger signal having a pre 
selected pulse width, and AND gate connected to said 
one-half-frequency divider andsaid monostable multi 
vibrator for passing said pulse signal from said one-half 
frequency divider‘ therethrough when supplied with 
said start signal from said monostable multivibrator, a 
?ip-?op connected to said AND gate and said one-half 
frequency divider for producing a single~frame pulse" 
signal having a pulse width equal to aduration between 
the leading edges of said pulse passed through said 
AND gate and a succeeding pulse of said pulse passed 
through said AND gate, a driver gate receptive of said 
single-frame pulse signal from said ?ip-?op for produc 
ing a drive signal having a pulse width equal to that of 
said single-frame pulse signal, gate means receptive of 
said drive signal from said driver gate and a voltage 
source connected to said gate means for applying a 
voltage signal therethrough when said gate means re 

7 ceives said drive signal. 

65 4. A video image recording system according to 
claim 1, wherein said feed control means comprises a 
dc. power source having a positive and a negative ter 
minal, a ?rst relay timing circuit including a ?rst resis 




