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CHARACTERISTIC CURUVES
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10 REM SIMULDISCADD TELEFONICO
20 TNPUT" INGRESE UN NUMERD TELEFONICO" s A%

%0 L=LEN(R%)
40 FOR I=1 TO L

50 28=MID% (A%, 1,1)
60 ACL)=VAL (Z%)

70 NEXT I
B0 BOSUB 3000

<

Q0 mezngmmszc= ' .
100 END
2000 FOR K=1 TO L

%010 FOR J=1 TO AL)

3020 PRINT CHR®(7)

2030 NEXT J

3040 FOR T=1 TO 200:NEXT T
7050 NEXT K

2060 RETURN
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Electronics International

plicd to the N++ gallium arsenide
layers.

in operation. Resecarchers at Nip-
pon Elcetric last year showed that
by injecting a small sinusoidal volt-
age they could synchronize the fre-
quency of the spiky Gunn oscilla-
tions in such devices and change
fundamental frequency over a
range of about two to one. Ability
to synchronize the frequency is im-
portant when the device is used as
a generator of clock pulses—an os-
cillator operating in stable cavity
can be used to set system fre-
quency. Oscillations are in the
order of 1 gigahertz, with pulse
widths of 0.2 nanoseconds.

The pulse generator is biased in
the negative resistance region.
Pulse repetition frequency depends
on domain transit time, while pulse
width depends slightly on carrier
density. As the domain being trans-
ported reaches anode and is extin-
guished, a new domain is nucleated
and the process repeats.

For operation as a pulse régen-
erator, the device is biased just be-
low the threshold. When a small
trigger pulse is applied, a high-field
domain is nucleated and current
through the device falls. Current
returns to the original quiescent
value after the domain transits the
device and is extinguished. Pulse
width in this mode is reciprocal of
free-running repetition frequency,
and is in the range of 0.5 to 2 nano-
seconds.

Problems. There are still a num-
ber of bugs to be ironed out. For
one, there is an insensitive region
just above the threshold in some of
the diodes in which noisy, inco-
herent oscillations are produced.
This diode type still can be used
as a pulse generator, but not for
pulse regenerators, where operation
extends into the noisy region.

Another problem is fabricating
devices with desired impedance
level. With voltage at about 30
volts, power dissipation must be
kept at moderate levels—and de-
vices have been fabricated with
impedance levels of about 1,000
ohms. THowever, this provides
power matching to the 75-ohm cir-
cuit generally used in high-speed
pulse equipment such as pem but
further work is needed.

202

VARIABLE
RESISTOR

TEST CAR ROOF\

y > O —y
\TROLLEY WIRE
PANTOGRAPH CAMERA
: LIGHT '/
HEIGHT
COMPENSATION

IMAGE
\- ‘ DISSECTOR [
{ HORIZONTAL
SHIFT

\
MIRROR

Midnight special. One night a week, test car zips down Tokaido line tracks at
125 mph while image-dissection tv camera checks overhead electrical wire wear.

Wire-sleuthing .

Rejecting such modern develop-
ihents as lasers in favor of a 35-
year old superannuated device,
Japanese National Railways has
come up with a method of measur-
ing wear in railroad overhead elec-
tric wires—at 125 miles per hour.
What's more, readings are taken
every 11 inches, compared with
every 82 feet under an earlier
method, which also required a four-
man team.

Developed jointly with the Ha-
mamatsu TV Co., the system uses
an image-dissection television tube,
invented in 1934, Even with elec-
tron multiplier assemblies, the
image dissector is not used in tele-
vision pickup systems because
other tubes, notably the image
orthicon, offer higher sensitivity.
Where the latter tube scans an
image on a charged plate in the
tube by an electron beam, the
image dissector moves the image,
in the form of an electron bundle,
across a pickup head.

A flat spot develops and gets
progressively wider as the initially
round electric wire used in feeding
power to railroad trains wears
away. When the wire is worn to
about 70% of its original area it
must be replaced because it is no
longer thick enough to withstand
the high pull—up to one metric ton
—that dampens vibration. g

Man-days. Normally, teams of
four workers measure wear manu-
ally with micrometers. One man
does the measuring, the second
man holds the ladder, the third
writes down data, and the fourth
looks out for approaching trains.

Measurements usually are made
opposite support poles, which are
165 feet apart, and halfway between
poles. This accounts for 20% of
all the man-days required for main-
tenance of power feeding wires—
including replacing wires and insu-
lators, and periodic cleaning of
insulators.

On standard train lines, with
1,500-volt d-c electrification, meas-
urements can be made under oper-
ating conditions because a bamboo
ladder provides sufficient insula-
tion. But on the new Tokaido line,
with 25.000-volt a-c electrification,
power must be turned off before
taking measurements; thus they
have to be made during early morn-
ing hours before the start of the
day’s service.

The new system is designed to
measure at 125 miph. One night a
week a test car is driven down the
tracks on the Tokaido line at this
speed. Because of the new equip-
maent in this car, wear data can be
gathered with little labor, except
that which is nceded to analyze
the records after the run has been
completed.

The pantograph collector shoe
keeps the flat area shiny while the
remainder of the wire becomes
coated with corrosion produets.
Since the test car is run at night,
the wire can be illuminated from
below with a strong return of light
from the flat part and almost no
reflection from the remainder of
wire and surrounding space, pro-
viding there is good differentiation
(high contrast) between the flat
area and remainder of the wire.

Blurring. In initial experiments
the image of wire was picked up
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PROYECTO LABORATCRIM ACCIONADO POR CAMARE DE TV

Sistema de oprnversion directe de valores numéricos, graficados sobre papel, en ten-
siones clocti“icaa para programsr procesosm controlados por voltaje.

Utiliza una cdmara de television tipo circuito cerrado sin modificar.

Un ecircuito digital extrae la informacidn de l= sefiel compuesta de video que entrepga
la cémara. ;

Preden R AGXANZ XZXZXRKE REXSRrERTRORzEE ks famamente .

La representacion gfaflea es explorada punto por punto, o con avance uniforme

o con variacion de veloei ad de exploracion dada en una de las curvas dibujadas. Puede
analigarse cada gfafico en forma repetitiva o no, pudiende asimismo incluirse marcas
de calibracion para reajusta autofatico de las candiciones inicieles.

Pueden programarse varilos pardmetros sim.) €aneamente,

Pueden incluirse trazos en la parte superior del grifico para indicar el duskhmm i
conexionado y o destino @ que se remite la informecion de la curva gue sigue, | .
Desgeripeddn del sistepas

£l gfafico a explorar se eoloca frente o na cfmars de televisidn girsdo 90 grados, de
modo que el eje de las abeisas quede vertical, Para observar correctemente la imfgen
en un monitor, este debe psrarse de costado.

Con esta disposicidn se logra que la explorsciod horizontal (15.625 Hz) corte las
curvas, explorando el gréfico paralelamente =l =je de las ordencdas.

Cada curva es precedida por una recta horizontal o trazo de refemencia.

El voltaje obtenible & la =allde del sictema es proporcional a la distencis entre {
fivexrsRexuufur trszo de referencie y curva,

La éeamara explora normalmente todo el @+ffico & reson de GO cuadros por segundo (entre-
lazado free running).
Un sistema de compuerta clige en ceda cuadro une Iines de entre las Z15 exploradas.

La sefial de video extraids de esta linea contiene un pulsc por ¢ ad: trazo de refe-
reneis y otro por cada curva que atraviesa. |

Fl tiempo transcurride entre ambos pulsos (microsegundos), determina el ancho del
pulso de extraccidn., A Pmﬂo este se .obti.un-o un voltaje proporecional a le



Inge Bs Otoiza Julio 31, 1968

Sre Julio Llinds Srae Celia Vainberg
Geronte Deptoe. Publicidad Sre Mario Marsana
, Ing. ¥e von Reichenbach
Prof. e Kropfl

He aentido algunas ondas de chogue relacionadas con lo que mo
comentabas los otros dias on Kromos. Por el momento las he
ignorado, manteniendo la posicidn de que si perdemos independencia
¥ la posibilidad de trabajar en el frente creative, el Instituto
perdorfa totalmente sentide. Lfectivamente, tuve la impresidn de
que la presidn no es fuerte y que ostd causada por ouestiones

de tipo circunstancial. '

Faso a otro tema de tipo totalmente pragmitico, o sea, tengo que
hacer un pechazo. En euste momento ostamos completando ol labora=
torio de misica electrdnica con un sistema de control analdgico
para el cual nos serfa de extromada utilidad poder disponer de

dos de los cuatro televisores que nos prestaron para el Akio 2000.
Batos dos televisores, ligeramente modificados por leichenbach,
nos servirfan uno como osciloscopio de domostracidn en clase y
otro cemo monitor de cdmara para el sistema on cuestidn. Dejo el
asunto en tus mancs on la esperanza de que nos puedas dar una ideme



calibracifa pars reajuste automftico de las condiciones iniciales,

Pueden programe=se Varios parfmetyns #imltesmente,
Puedon ineluirse trazos an l1a parte saperior del exdfico para ‘ndiecar ol conexioe
nade y/o destine al que se remite la informacidn de 1a curva siguiente,

Deseripeidn del sistema
El grdfico (1) a ezplorar se coloes fronte a 1a cfmara (2) de televisisn, girando
90 grados, de medo Que el eje de las abeisas quede vertical. Con ssta dispogicidn

Paraislavente a1 eje de las Ordenadas, Para observar correctamente la inagen en
un televisor monitor (3); &ste debe pararse de costade,

eidn (8). A partir de éste se obtiene un Voltaje propercional s la separacién ene

1a lfnea Seleccionada Para obtener el puiso de extraccidn Puede ser la misma o
ir caubiando de cuadro &n cuadro. Esto fliiuo dmplica que sc estd explorando el
Cuadro. En la paatalls del monitor (3) se observa el cuadro entero tal como lo



ciones (c9n goma y 1dpiz).

Una perilla permmite explorar maualmente. la posicién automftica suministra exe

ploracién con velocidad uniforme y tiampo ajustable. Su puesia en marcha puede

provenir de un impulso exteino o ser repetitiva.

ia constante de tiempc de exploracién puede ser regulade por una de las curvas

pudiendo lograrse variacién de la misua (10) (de la velocidad de exploracidn) de
acuerdo con cada gona del grdficc explorada,

Utilizacidn del sistema en el lavoratorio de misica

los laboratorics nuevos tipo HMoog y Buchla son accionados por voltaje. Nuestro
generader de diente cda slerra y pulsos fue contrufdo bajo ese prineipio. El
funcionamégto de estos instrusentos con el sistema descripto mds arriba es el
sipgniente:

Genovadores: Una curva contrela frecuencia y otra amplitud de la seiial, pudiendo
accionarse varios generadores al misuw llenpo. Ejempio: una 1lfnea horigontal #mce
ta preduce una frecuencia fija cuya altura depende de la distancia al traze de
referencia. Ura inclinacifn de gliscandv. 5i ia ifnez es trazada & mane levantada
se introducen Iluctuaciones alealorias con un cierto grado de control, similares
& las que produce el ejecutante de un instrusente tradicional,

Filtros: en forma similar se cuuilrela la fomma y ancho deol espectro (sfntesis suse
tractiva) y su variacifn en funcifn del tiempo. Ljemplo: trduolos y vibratos de
banda pasante er forma controlada y pevflecto gincromismo con otras voces.
Hodulacifn:Feruite coutrolar emvolventes., produeir atagues y extineciones nny
couple jas con sincronisno exacto. Bl poder expandir parcialrente la escala del
tismpo {curva gue delernina velocidad de explorecidn) reduce enormemente la lone
gwd Jde la hoja o rollo prograus, Esta se parecerd micho 2 la pavtitura electré=
nica de Stokihezusen llevendo adewds las indicaciones nscesarias para el conexioe
nado automdtico del circuito necesario en cada caso.

Asimismo puede lograrse el conirol de arramgue y parada sxacia de grabadores,
Como meta no demasiado lsjana se puede terder a suprimir toda nanipulacién que
no 80; dibujar,
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[57] ABSTRACT

Process and apparatus by which numerical values or
image elements represented in graph form on paper or
other similar material are converted into electric im-
pulses. In a preliminary stage, the graphic numerical
values can be successively analyzed and modified,
readjusting them to the requirements of the case, in
relation to the electric impulses they generate. The
graphic numerical values are converted into variable
electrical voltages in order to program processes con-
trolled by voltage or intensity, but they can also be
utilized in the programming of processes controlled by
pulses of variable duration or by counting the pulses.

2 Claims, 2 Drawing Figures
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1

PROCESS AND APPARATUS FOR CONVERTING
IMAGE ELEMENTS TO ELECTRIC IMPULSES
The invention relates to a programming system, em-

bodied in a process and two exemplary embodiments of
an apparatus, corrigible through a closed-circuit televi-
sion camera, and is destined to the study and operation
of processes controlled by electric impulses.

For the new corrigible programming system of the in-
vention a closed-circuit TV camera is used without
modifications. The graphic numerical values take the
shape of one or more curves, each formed by succes-
sive points or image elements, which follow the
distance of each curve up to their respective axes of ab-
scissae and which represent the numerical values point
by point, that will be converted into correlating electric
impulses in an analogous form.

The graphic representation can then be explored
point by point or by scanning at a uniform or variable
speed. In the latter case the variations in each section
of the explored curve may be regulated by a comple-
mentary curve, also represented on the graph, which
corresponds with the explored curve.

A digital circuit takes the information furnished by
the video signal delivered by the camera, converting it
directly into control signals. Normally the camera ex-
plores the entire graph at a rate of 50 frames per
second. The graph is placed before the closed-circuit
TV camera in such a way that its axis of ordinates is
parallel to the horizontal exploring lines.

A system of known electronic gates is used to select
from each frame one of these lines, or several adjacent
lines. This selection consists in the exploration of the
graph since, even though on a monitor screen the
whole frame can be seen as the camera transmits it, the
points of the curve (and of its abscissa axis) that are
being explored will appear more brilliant. Because of
this the exploration can be followed visually.

When the electric impulse, obtained as a result of the
conversion of a numerical value represented by a given
point on the curve, is not the right one, such impulse
can be modified by way of a corresponding modifica-
tion of the curve. This operation is very simple; when
for example a curve has been drawn with pencil on a
piece of paper, any section of the curve can be erased
or drawn again correctly.

The new corrigible programming system according
to the invention has many applications but more inten-
sive experiments have been made with optimum results
in the field of music synthesizers (laboratories). The
new devices of this kind, known under the names of
Moog and Buchla-type synthesizers, are voltage con-
trolled. Employing the present invention, the function-
ing of these instruments will be as follows:

Generators: One curve controls the frequency and
another the amplitude of the signal. It is possible to ac-
tivate several generators at the same time. Examples: a
horizontal straight line produces a determined frequen-
cy whose pitch depends on its distance from the abscis-
sa axis or reference line. An inclined line however
produces a glissando. If the line is drawn frec-hand,
aleatoric fluctuations are produced, subject to a certain
degree of control, which are similar to those produced
by a performer on a traditional instrument, e.g., a
violin.

Filters: Similarly, the form and width of the spectrum
(substractive synthesis) are controlled and also the
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2

variation in relation to time. For example: band-pass
tremolos and vibratos in controlled form and in perfect
synchronization with the other voices.

Modulation: The invention allows the control of
dynamic envelopes, the production of very complex at-
tacks and decays, all this with exact synchronism. By al-
lowing partial expansion of the time scale (using
another curve which determines the speed of explora-
tion) it greatly reduces the length of the sheet of paper
or draft score. The latter bears a strong resemblance to
one of the electronic music scores of Stockhausen and
also carries indications necessary for the automatic
connection of the required circuits.

Other objects and many of the attendant advantages
of the invention will be readily appreciated as the same
becomes better understood by reference to the follow-
ing detailed description, when considered with the ac-
companying drawings, wherein

FIG. 1 illustrates the basic circuit according to the in-
vention, in a somewhat simplified embodiment of the
novel apparatus, aiming at exploring only one curve of
a graph; and

FIG. 2 shows the electronic circuit, partly in a sim-
plified form, of a second exemplary embodiment of the
inventive apparatus, also for practising the inventive
method, for the simultancous exploration of several
curves.

In relation with the circuit illustrated in FIG. 1, a
graph 1 to be explored is placed in front of a closed-cir-
cuit TV camera 2 which is preferably set on one of its
sides, i.e., turned 90° about its horizontal axis so that
the abscissa axis becomes vertical, that is in a position
parallel with respect to the ordinate axis of graph 1.

This arrangement makes possible that the horizontal
exploration of the camera intercepts the curve, thus ex-
ploring the graph parallel to the axis of ordinates. A TV
monitor 3, similarly supported on one side, can also
give the correct picture. A curve 4 to be explored as to
its image points is accompanied by a straight horizontal
reference line § forming its abscissa axis or reference
line.

Video pulses or signals 7 from camera 2 reach one of
the inputs of AND gates 11, 12 which let them pass
provided that their other inputs are activated. A signal
is obtained from a vertical restoring pulse 17, i.e., from
each change of frame which is delayed in a circuit, e.g.,
a delaying multivibrator 13, so that is is always included
in the time within one frame.

The first video pulse 7 therefore opens gate 11, al-
Jowing the signal to reach a flip-flop 14. The latter, and
a flip-flop 15 are initially turned ‘*high’’ (to the upper
part) due to restoring pulse 17 coming from the vertical
synchronizing circuit. Pulses crossing gate 11 turn flip-
flop 14 “‘low™ (to the lower part), thus allowing gate 12
to pass pulses coming from video signal 7 and, there-
fore, turning low flip-flop 15.

At the moment determined by delay multivibrator 13
the first video pulse 7 actuates flip-flop 14, and the
second pulse actuates flip-flop 15. The time elapsed
from one pulse to another is that in which a scanning
line 9 intercepts reference line § and curve 4. As this
line 9 has been selected for the purpose of extracting
the visual information provided by the score, which
later will have to be transformed into voltages, it shall
be referred to hereinafter as the reading scanning line.
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This is of course one of the about 500 or 600 or so
horizontal lines in a regular TV camera (monitor,
receiver and the like, the number depending on the
system being applied). Because of the 90° rotation or
turning of the inventive system, as explained before,
the reading scanning line appears vertically.

When flip-flop 14 turns low, it activates a gate 8
which is also open since its other input is connected to
flip-flop 15 which is high. When the second video pulse
7 arrives, flip-flop 15 turns low and gate 8 interrupts.

Therefore, at the output of gate 8 a one to ten
microsecond wide pulse is obtained which, rectified
and integrated by an operational amplifier 16, gives at
output point 6 a direct-current voltage proportional in
its magnitude to the width of the video pulse 7, and
therefore, proportional to the distance between
reference line 5 and curve 4.

In monitor 3 the location of reading scanning line 9 is
shown directly through an OR gate 10. This allows ac-
cess, through its lower input, as illustrated, to video
signal 7 while its upper input conducts the output signal
from gate 8. The location of line 9 (or bundle of ad-
jacent lines) is determined by the time lag introduced
by multivibrator 13, starting from vertical restoring
pulse 17.

Line 9 can explore graph 1, either by modifying
gradually the time lag of multivibrator circuit 13 or by
keeping this lag constant (and therefore line 9) but
gradually moving graph 1 in a horizontal direction by
conventional means. In case graph 1 has been drawn on
a long strip of paper, this is a recommended procedure.

While the arrangement shown in FIG. 1, as a matter
of example, aims at exploring a single curve of a graph,
the second embodiment to be described hereunder
(and its non-illustrated modification to be described
later) are adapted simultaneously to explore several
curves, as has been mentioned before.

With regards to the circuit of FIG. 2, a score 1’ is
reproduced on the screen of one or two monitors, such
as illustrated at 3 and 3'. The latter is the regular moni-
tor of the closed-circuit TV chain, and in this apparatus
it is used only for framing and focusing purposes. Moni-
tor 3 is a slave monitor connected in this system
through AND gate 10 in such a way that image 1’ is
seen without a gray scale, so that only heavy black lines
can be seen. The reading scanning line 9 is also visible
on the screen of monitor 3, superposed over the section
of the image of score 1’ that in that moment is being
processed. AND gate 10 operates as explained for FIG.
1. [t should be understood that elements 2,3, 4,5 and 7
are similar to those described for the first embodiment
of the inventive apparatus, and will not be re-in-
troduced for the second embodiment. The video signal
is differentiated now in a circuit 18 and amplified by a
follower amplifier 19 and then transformed by a
Schmitt trigger 20. The threshold of the latter is con-
trolled by a volume control or variable resistor 21.
Thus the signal is free from any interference other than
the pulses to be analyzed, which pass through an AND
gate 22.

In order that pulses corresponding to only one
scanning line cross gate 22 the following chain is
established: a saw-tooth generator 24 which is
synchronized by vertical synchronization 23 connects
to a variable-width pulse shaper 25. The pulse width of
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shaper 25 is voltage controlled by the chain of elec-
tronic components: saw-tooth generator 27, adjustable
resistor or potentiometer 28, buffer amplifier 63, and a
variable resistor 26 or the like, as is described
hereinafter in more detail. The use of resistor 26 makes
it possible to determine manually a departing position
of the exploring line, while generator 27 permits a slow
movement of said line. This scanning range of the
generator is controlled by an adjustable resistor or con-
trol 28.

The pulse already delayed by shaper 25 is shaped
into a sharp pulse by a circuit 29 and differentiated by
circuit elements 30. This pulse turns low a flip-flop 31,
and it will progress through a gate 32 when a pulse ar-
rives, indicating that an entire line has started. In order
to obtain this, a horizontal synchronization pulse 33 is
amplified by a unit 34, delayed by a circuit 35, dif-
ferentiated by elements 36, inverted by a unit 37 and
transferred to gate 32. The output of the latter turns a
flip-flop 38 down. The latter is raised again by the next
horizontal synchronizing pulse in order to avoid that
the following line, or part of it, goes through its lower
part.

Video signal 7 can go to monitor 3 only when a con-
venient pulse has turned flip-flop 38 down at gate 22.
Through connections 39, 40 video signal 7 reaches a
Schmitt trigger 41 which equalizes the amplitude of the
signal. By means of a follower amplifier 42 the signal is
fed to the input of a number of JK-type flip-flops 43,
44, 45, 46 which form a well known shift register. As a
matter of example, four are shown but it will be un-
derstood that there may be more or less.

As a result of this, the first pulse 7 progresses through
flip-flop 43, the second actuates unit 44, the third, unit
45, and so on. At each change of frame of the camera,
all flip-flops are reset by a line 49 which is fed by a ver-
tical synchronization pulse 47, amplified by buffer am-
plifier 63.

The time elapsed between the operation of units 43,
44 is equal to the time necessary for the TV camera to
scan the distance between reference line 5 and the first
curve drawn on the score. The time lag between the
output of units 45, 46 is equal to the time lag between
the following reference line and the next curve, and so
on. We can thus read more than one curve, and
separate the curves without interaction, through a
sequential system resembling pulse-width modulation.
The pulses coming from flip-flops 43, 44 go to one
input of a gate 50 where an inverter amplifier §1 is con-
nected to the second input.

Integrating stages 52, 53, etc. allow to obtain direct-
current voltages 6' which should be connected at ap-
propriate control inputs of electronic music synthes-
izers; these voltages are proportional to each pulse
width. In FIG. 2, as a matter of example, two such cir-
cuits are only shown, with substantially similar circuit
elements. A variable control 54 adjusts zero in each of
them, and a control 55 adjusts the gain of an opera-
tional amplifier 56, thus adjusting the maximum am-
plitude. Earlier-described control 26 allows to position
the reading line and to scan the graph manually. The
graph may be explored either once or repeatedly by
means of saw-tooth generator 27 connected through
control 28. The amplitude of the saw tooth is con-
trolled by the latter. The frequency of the generator is
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manually controlled by a variable resistor §7, and it is
externally voltage controlled through its input 58. This
input could be connected to output 6° of control 56
(again in both integrating stages 52, $§3). The scanning
speed obtained through this connection is proportional
to the drawn curve being read.

Additional marks can be included on the upper part
of the graph to indicate the connection and/or route
the destination to which the information of the follow-
ing curve is sent.

After the first curve it is possible to omit the next
reference line if the amplifiers and gates of the integrat-
ing stages are reconnected so that inputs of gate SO and
of an amplifier 59 are tied to the output of flip-flop 44,

10

and the other input of a gate 60 is tied to the output of '3

flip-flop 45, and so on.

In this way, the system is used with a maximum of ef-
ficiency, but programming becomes more complex;
since each curve uses the former curve as a reference
line, they must be measured point by point while draw-
ing. A single scan is obtained by pushing a button 62
while repetitive scan is obtained through a switch 61,
both being associated with generator 27.

Since Schmitt trigger 20 clips off the horizontal and
vertical synchronizing pulses of video signal 7, these
pulses are obtained from the standard monitor 3’ in
order to avoid building a synchronization circuit to ob-
tain the synchronization pulses from composite video
signal 7’. Horizontal synchronization 64, obtained from
monitor 3’, is fed to the monitor 3 through line 63, and
also to pulse input 33. Similarly, vertical synchroniza-
tion 47 goes an to input 48 and to vertical pulse input
23.

The process and apparatus according to the inven-
tion may also be applied by using a flying-spot scanner
instead of a closed-circuit TV camera. This demands
only minor modifications and is not illustrated herein
but will be readily understood by those skilled in the
art. As it is well known, the flying-spot scanner consists
of a cathode-ray projection or display tube which, by
means of projection optics, casts a non-modulated pic-
ture onto a sheet of paper. This image consists of nor-
mal scanning lines. The light which is reflected by or
goes through the paper is then received by a photo-
multiplier tube from which, after being amplified, a
video signal is obtained (similar to the video pulses of
signals 7 described for both exemplary embodiments).
The signal of change of frame or vertical restoring
signal (such as pulse or signal 17 described before) is
obtained from the vertical synchronization on the pro-
jection tube.

The advantage of a flying-spot scanner system lies in
the possibility of transferring the graph at a higher
speed, avoiding troubles caused by the retention time
of vidicon or orthicon-type camera tubes. The disad-
vantage of having possibly to work in a darkened room
may be overcome by using a laser beam with a suitable
deflection system instead of the normal cathode-ray
type projection tube.

It should be understood of course that the foregoing
disclosu-z rclates only to preferred embodiments of the
invention and that it is intended to cover all changes
and modifications of the examples described, and of
the inventive method, which do not constitute depar-
tures from the spirit and scope of the invention.

What I claim is:
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1. A process for converting multi-channel analog
graphs into DC voltages, and also for translating analog
drawn scores into electronically generated sound, by
the aid of an integrated system, a closed TV circuit, and
an electronic music synthesizer operated by voltage
control, the process comprising the steps of providing a
TV camera and a TV monitor, and rotating the same
about 90° placing a graph, containing at least one vari-
able in at least one curve, before said camera, so that
the horizontal deflection of the latter crosses said graph
from its bottom to its top, converting said variables into
video signals in said camera, so that said signals contain
one pulse for each intersection with said graph, includ-
ing differentiating, gating and subsequently shaping
and then counting said pulses, and producing from suc-
cessive pulses, that represent successive intersections
on said graph, output pulses directly proportional to
the distance of said variables on said graph, rectifying
and integrating said output pulses into DC voltages pro-
portional to each magnitude for a desired coincidence
point of different curves on said graph, selecting thus at
lcast one adjacent line, and selecting said lines in each
frame, optionally positioning said lines along said
frames, by controlling the pulse width of a variable
multivibrator, said pulse width determining what posi-
tion said lines will have on said monitor, directly con-
verting said video signals into electric control signals,
including adjusting a low-frequency saw-tooth genera-
tor sO as to scan slowly at least a part of the whole
image field, determining which line one after the other
is being selected, synchronizing horizontal and vertical
pulses, determining that only said one line is selected at
a given time for each frame, displaying said lines on
said monitor, superimposing said lines onto an image
which shows the outlines of said graph, visually follow-
ing the entire process of taking voltages from said vari-
ables of the curves in real time, aurally following said
output pulses, and making corrections in said variables
until the desired effect is obtained.

2. An apparatus for converting multi-channel analog
graphs into DC voltages, and also for translating analog
drawn scores into electronically generated sound, in-
cluding an integrated system, a closed TV circuit, and
an electronic music synthesizer operated by voltage
control, comprising, in combination, a TV camera and
a TV monitor, both being rotated about 90°, a graph
being placed before said camera, said graph containing
at least one variable in at lcast one curve, so that the
horizontal deflection of said camera crosses said graph
from its bottom to its top, electronic means for convert-
ing said variables into video signals in said camera, sO
that said signals contain one pulse for each intersection
with said graph, means for differentiating and gating
said pulses, means for shaping and counting the same,
means for producing from successive pulses, that
represent successive intersections on said graph, output
pulses directly proportional to the distance of said vari-
ables on said graph, means for rectifying and integrat-
ing said output pulses into DC voltages proportional to
each magnitude for a desired coincidence point of dif-
ferent curves on said graph, means for selecting at least
one adjacent line in cach frame, electronic means for
directly converting said video signals into electric con-
trol signals, means for synchronizing horizontal and
vertical pulses, means for selecting only said one line at
a given time for each frame, means for displaying said
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lines on said monitor, and means for superimposing
» said lines onto an image which shows the outlines of

said graph.
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PROYECTO LABORATORIO ACCIONADO POR CAMARA DE TV
R~
Sistema de opnversion directa de valores numéricos, graficados sobre papel, en ten-—
g':!.?nes electricas para programar procesosm controlados por voltaje.
Uz:biliza una cédmara de television tipo circuito cerrado sin modificar.
Un circuito digital extrae la informacién de la sefial coppuests de video que entrega
la céamara.
PueteXzRY agraNsrsRzZXaXE s Xparinrtxonzrim it fawsmenke .
La representacion gfafica es explorada punto por punto, s con avance uniforme )
© con variacion de velocidad de exploracion dada en una de las curvas dibujadas. Puede
analizarse cada gfafico en forma repetitiva o no, pudiendo asimismo incluirse marcas
de calibracion para reajuste automatico de las condiciones iniciales.
Pueden programarse varios pardmetros simul €aneamente.
Pueden incluirse trazos en la parte superior del grdfico para indicar el dmsktimm
conexionado ¥ /0 destino a que se remite la informacion de la curva que sigue.
Descripeidn del gistﬂg;/
El grfafico a explorar se coloca frente a ilna cdmara de televisidn girade 90 grados, d
mod o que el eje de las abcisas quede vertical.(' Para observar correctamente la imdgen
en Jﬂl';;gﬁ'itor, este debe pararse de costado._}
Con esta disposicidn se logra que la exploracioy horizontal (15.625 Hz) corte las
curvas, explorando el grdfico paralelamente al eje de las grdemdas.
Cada ‘curva es precedida por una recta horizontal o trazo c{e refenencia.
E1l voltaje obtenible a la salida del sistema es proporcional a la distancia entre
Ximexzidexeafuwr trazo de referencia y curva,
La éamara explora normalmente todo el @réfico a razon de 50 cuadros por segundo (entre-
lazado free running). IAXSXEXENEXAEZESKFHEXTIXKZEIIGEZESXBE
Un sistema de compuerta el&ge en cada cuadro una Iinea de entre las 315 exploradas.
La sefial de video extraida de esta linea contiene un pulso por ¢ ada trazo de refe-
rencia y otro por cada curva que atraviesa.
El tiempo transcurrido entre ambos pulscs (microsegundos), determina el ancho del
pulso de extraccidén. A Partir de este se obtiene un voltaje proporcional a la
separacion entre t#azo de referencia y curva.
La 1fnea seleccionada para obtener el pulso de extraccidn puede ser siempre la misma
0 ir cambiando de cuadro en cuadro. Esto ltimo implica que se esta explorando el
cuadro, iskzremaxsxzEFumimzIprexixveNzisxpaaka¥ixzieX mémtkox
En la pantalla del monitor se puede observar el grafico entero tal como lo toma la

cdmara. Los puntos de la curva eessen explorados se observan como puntos de inter—




seccidén mas brillantes. Puede seguirse asi visualmente el proceso de exploradion

¥ observar Iaxzmeoxrmorimxsxzusxizbmnxbacmvzexcxnxgmzazidexbmvraxzyzfamiiz sEpooocx
donde deben hacerse correcciones (con goma de borrar y ldpiz).

Una perilla permite EeiszciomaxvmsmuninentEziaxtinzaxexpioraisx explorar manualmente.
La posicion automatica suministra exploracion mmifxvmm con velocidad uniforme y tiempo:
ajustables. Su puesta en marcha puede provenir de un impulso extermo o ser repetitiva.
La constante de tiempo deexploracion puede puede ser regulada por una de las curvas
pudiendo lograrse exploracion con distintas velocidades wmnxdiskmiaxzEpartzsxdmixmisti
¥zXasxzzonsiguinnkenzxexkerxeones de acuerdo con la zona del grdfico explorada.
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CHARACTERISTIC CURUVES
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10 REM SIMULDISCADD TELEFONICO
20 TNPUT" INGRESE UN NUMERD TELEFONICO" s A%

%0 L=LEN(R%)
40 FOR I=1 TO L

50 28=MID% (A%, 1,1)
60 ACL)=VAL (Z%)

70 NEXT I
B0 BOSUB 3000

<

Q0 mezngmmszc= ' .
100 END
2000 FOR K=1 TO L

%010 FOR J=1 TO AL)

3020 PRINT CHR®(7)

2030 NEXT J

3040 FOR T=1 TO 200:NEXT T
7050 NEXT K

2060 RETURN
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plicd to the N++ gallium arsenide
layers.

in operation. Resecarchers at Nip-
pon Elcetric last year showed that
by injecting a small sinusoidal volt-
age they could synchronize the fre-
quency of the spiky Gunn oscilla-
tions in such devices and change
fundamental frequency over a
range of about two to one. Ability
to synchronize the frequency is im-
portant when the device is used as
a generator of clock pulses—an os-
cillator operating in stable cavity
can be used to set system fre-
quency. Oscillations are in the
order of 1 gigahertz, with pulse
widths of 0.2 nanoseconds.

The pulse generator is biased in
the negative resistance region.
Pulse repetition frequency depends
on domain transit time, while pulse
width depends slightly on carrier
density. As the domain being trans-
ported reaches anode and is extin-
guished, a new domain is nucleated
and the process repeats.

For operation as a pulse régen-
erator, the device is biased just be-
low the threshold. When a small
trigger pulse is applied, a high-field
domain is nucleated and current
through the device falls. Current
returns to the original quiescent
value after the domain transits the
device and is extinguished. Pulse
width in this mode is reciprocal of
free-running repetition frequency,
and is in the range of 0.5 to 2 nano-
seconds.

Problems. There are still a num-
ber of bugs to be ironed out. For
one, there is an insensitive region
just above the threshold in some of
the diodes in which noisy, inco-
herent oscillations are produced.
This diode type still can be used
as a pulse generator, but not for
pulse regenerators, where operation
extends into the noisy region.

Another problem is fabricating
devices with desired impedance
level. With voltage at about 30
volts, power dissipation must be
kept at moderate levels—and de-
vices have been fabricated with
impedance levels of about 1,000
ohms. THowever, this provides
power matching to the 75-ohm cir-
cuit generally used in high-speed
pulse equipment such as pem but
further work is needed.
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Midnight special. One night a week, test car zips down Tokaido line tracks at
125 mph while image-dissection tv camera checks overhead electrical wire wear.

Wire-sleuthing .

Rejecting such modern develop-
ihents as lasers in favor of a 35-
year old superannuated device,
Japanese National Railways has
come up with a method of measur-
ing wear in railroad overhead elec-
tric wires—at 125 miles per hour.
What's more, readings are taken
every 11 inches, compared with
every 82 feet under an earlier
method, which also required a four-
man team.

Developed jointly with the Ha-
mamatsu TV Co., the system uses
an image-dissection television tube,
invented in 1934, Even with elec-
tron multiplier assemblies, the
image dissector is not used in tele-
vision pickup systems because
other tubes, notably the image
orthicon, offer higher sensitivity.
Where the latter tube scans an
image on a charged plate in the
tube by an electron beam, the
image dissector moves the image,
in the form of an electron bundle,
across a pickup head.

A flat spot develops and gets
progressively wider as the initially
round electric wire used in feeding
power to railroad trains wears
away. When the wire is worn to
about 70% of its original area it
must be replaced because it is no
longer thick enough to withstand
the high pull—up to one metric ton
—that dampens vibration. g

Man-days. Normally, teams of
four workers measure wear manu-
ally with micrometers. One man
does the measuring, the second
man holds the ladder, the third
writes down data, and the fourth
looks out for approaching trains.

Measurements usually are made
opposite support poles, which are
165 feet apart, and halfway between
poles. This accounts for 20% of
all the man-days required for main-
tenance of power feeding wires—
including replacing wires and insu-
lators, and periodic cleaning of
insulators.

On standard train lines, with
1,500-volt d-c electrification, meas-
urements can be made under oper-
ating conditions because a bamboo
ladder provides sufficient insula-
tion. But on the new Tokaido line,
with 25.000-volt a-c electrification,
power must be turned off before
taking measurements; thus they
have to be made during early morn-
ing hours before the start of the
day’s service.

The new system is designed to
measure at 125 miph. One night a
week a test car is driven down the
tracks on the Tokaido line at this
speed. Because of the new equip-
maent in this car, wear data can be
gathered with little labor, except
that which is nceded to analyze
the records after the run has been
completed.

The pantograph collector shoe
keeps the flat area shiny while the
remainder of the wire becomes
coated with corrosion produets.
Since the test car is run at night,
the wire can be illuminated from
below with a strong return of light
from the flat part and almost no
reflection from the remainder of
wire and surrounding space, pro-
viding there is good differentiation
(high contrast) between the flat
area and remainder of the wire.

Blurring. In initial experiments
the image of wire was picked up
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