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1
GRAPHIC RECORDER

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica- 3
tion: matter printed in italics indicates the additions made
by reissue.

The present invention has for its object a graphic
recorder intended to operate automatically from nu- 10
merical inputs.

The graphic recorders of this kind which exist at the
present time comprise a tracing head capable of moving
in two opposite directions above a sheet of paper which
can in turn be moved by means of a driving drum in two 1°
opposite directions which are however perpendicular
to the movements of the tracing head.

A paper unwinding and winding device comprises
two driving rollers having two directions of rotation
and, following a known arrangement, the rollers and 20
the driving drum are each located at one of the apices of
a triangle.

The tracing head reproduces the ordinates and the
driving drum forms the abscissae.

The numerical impulses are applied to two indepen-
dent reversible motors which drive step-by-step the
tracing head and the driving drum.

This driving drum generally has a relatively large
diameter, which presents a non-negligible problem of 10
inertia, and it is known that the polar inertia of a drum
or cylinder is equal to 0.098d4 where d is the diameter.

The graphic recorder in accordance with the inven-
tion comprises a driving cylinder of small diameter
which reduces the phenomenon of inertia to a very i
considerable extent.

This reduction in the diameter of the driving cylinder
is made possible by the device of two intermediate loops
formed in the paper on each side of the driving cylinder.

In order to render the driving cylinder completely 4
independent of reciprocal action of the rollers on each
other through the intermediary of the sheet of paper,
the recorder according to the invention comprises a
device for reading and correcting loops. This reading
and loop corrector device has for its purpose to keep 45
constantly in balance the two loops which are drawn-in
by a suction system.

The device for reading and correcting loops can be
constituted by at least two pairs of photo-electric cells
arranged in pairs at different levels, the position of the s5g
tops of the loops varying between two limits defined by
the two levels of the cells.

The suction device may be constituted by a simple fan
of adequate power, and contributes in obtaining maxi-
mum winding of the paper on the driving cylinder of 55
small diameter and therefore of low inertia.

Other characteristic features and advantages of the
present invention will be brought out from the descrip-
tion which follows below with reference to the accom-
panying drawings, in which: 60

FIGS. 1 to 3 show three general arrangements of the
graphic recorder in accordance with invention;

FIG. 4 is a view looking from above the recorder
pPTOPpET;

FIG. 5 is a view of the recorder in longitudinal sec- 65
tion;

FIG. 6 shows a side elevation of the recorder, seen
from the interior.

23
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The graphic recorder according to the invention
comprises in known manner a tracing head consisting of
a slider 1 carrying a pen 2. This pen is in contact with a
sheet of paper 3 resting partly on a driving cyhnder 4.
On each side of this cylinder, the sheet of paper 1s
wound on to two winding and unwinding rollers 3.

According to the invention, the axis of the driving
cylinder and those of the rollers § are preferably ar-
ranged in the same plane in order to produce between
each of the rollers 5 and the driving cylinder a loop 6,
the formation of which is facilitated by a suction system
which may be constituted by a simple fan 7.

The diameter of the driving cylinder 4 is small so as
to reduce as far as possible the phenomenon of inertia.

The suction of the loops contributes to a better con-
tact of the paper round the cylinder 4, this contact being
extended over more than half of its circumference. This
arrangement permits a satisfactory drive of the paper by
this cylinder, which is provided with teeth 4a engaging
in corresponding perforations in the paper.

In order to render the driving cylinder completely
independent of the interactions which may take place
between the rollers 5, the loops 6 are balanced by means
of a reader-corrector device. This device 1s constituted
by at least two pairs of photo-electric cells arranged at
different levels. The first pair of cells 8 operates when a
beam of light coming from a light source 9 is cutoff. The
second pair of celis 10 acts by uncovering the emission
of light.

The two pairs of cells enable the positions of the tops
of the loops to be read between two levels B and C, the
level A corresponding to an equilibrium between the
two loops 6.

The driving cylinder 4 and the tracing head 1 are
each driven by a reversible step-by-step motor.

The cylinder 4 is driven by a step-by-step motor 11
with a reduction gear 12.

The tracing head is fixed on a slider 13 arranged to
slide on guiding rods 14.

A step-by-step motor 15 with a reduction gear 16 acts
on a cable 17 stretched between a driving reel 18 keyed
on the output shaft of the reduction gear 16 and a return
pulley 19, and the slider 13 is fixed to one of the sides of
the cable.

In accordance with the input signal received by the
reversible motor 11, the driving cylinder 4 rotates either
in the direction of the arrow f1 or in the direction of the
arrow f2.

The input signal which reaches the motor 15 results
in a displacement of the slider, either in the direction of
the arrow f3 or in the direction of the arrow 4.

Prolonged rotation of the driving cylinder 4 in either
direction f1 or f2 can cause an elongation of the loop
located downstream of this cylinder. An extended loop
6 of paper has been shown in FIG. 6 in full lines and
downstream of the arrow f1. The top of this elongated
loop cuts-off the theoretical beam F coming from the
source of light 9, which normally reaches one of the
cells of the pair of cells 8. In other words, the top of this
loop has reached the level B or has gone beyond it. The
cell 8 considered which acts when the light 1s cutoft,
causes rotation in the direction fB of a motor 20 driving
the roller 5§ located, in the case considered, on the
downstream side of the cyhinder 4.

This constant speed motor 20 then drives the paper so
as to produce a shortening of the loop.

An unconsidered shortening of the other loop is

shown in full lines in FIG. 6.
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The shortening of the loop exposes the beam F issu-
ing from the source of light 9 which normally reaches
one of the cells of the pair of cells 10. This cell which
acts on the uncovering of the beam of light causes the
rotation of a motor 21 capable of driving the roller 5
located on the upstream side of the cylinder 4. The
rotation at constant speed of the roller § considered, in
the direction of the arrow fC, produces the desired
elongation of the upstream loop. As the loop extends, its
top passes beyond the level C which coincides with the
drive of the upstream roller 5§ in the direction fC.

The balance between the two upstream and down-
stream loops 1s 1ideal when the tops of the loops are
located at the level A. The loop considered up to the
present as being the downstream logp may be subjected
to an inconsidered shortening passing beyond the level
C, which results in rotation in the direction fC of the
roller § to which it is attached. This shortening may be
caused by prolonged rotation of the driving cylinder 4
in the direction of the arrow f2. This same prolonged
rotation in this direction can cause an elongation of the
other loop.

The upstream and downstream loops corresponding
to the direction of rotation f2 are shown in chain-dotted
hines 1n FIG. 6.

The graphic recorder according to the invention may
be arranged horizontally or inclhined (arrangement of
FIGS. 1 and 2), or in a vertical plane (arrangement
shown in FIG. 3).

The unit constituted by the tracing head on its guided
slider and the driving device for this slider can be
mounted on a pivoted portion of the apparatus so as to
permit the sheet of paper to be placed in position. This
ptvoted portion 22 may be articulated about hinges 23.

In the form of embodiment shown in FIG. 6, the
hinges 23 are fixed on one of the side panels of the
machine. The pivotal plane corresponds to a plane
transverse to the unwinding of the paper. It is clear that
it 1s possible to consider a pivotal mounting of the trac-
ing head and its drive in a plane which is longitudinal to
the unwinding of the paper.

The tracing head 1s of course provided with a con-
ventional device for lifting the pen.

On the drawings shown, there have been provided

two pairs of photo-electric cells 8 and 10 at the level of

each marginal edge of the paper.

Reduction gears 24 and 25 form the coupling between
the constant speed reversible motors 20 and 21 and the
rollers § which they drive.

In a general way, the above description has only been
given by way of indication and not in any limitative
sense, and the invention is capable of receiving numer-
ous alternative forms in conformity with its scope.

I claim:

[1. In an instrument for recording information com-
prising:

a pair of spools with flexible sheet material extending

therebetween,

an information transferring head,

means for displacing said head transversely across the

flexible material during transferring of information,

a driving means contacting the flexible material be-

tween said pair of spools,

sald driving means including

a control spindle being of low rotational inertia and
having a mintmum diameter compatible with the
flexibility of said flexible material,

)
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4

and air pressure means to hold said flexible material
against a portion of the surface of said control
spindle and applied between said control spindle
and each of said pair of spools forming loops the-
rebetween and isolating said control spindle from
the inertial action of said spools,

whereby said control spindle and said air pressure
means positively control movement of said flexible
material between said spools. ]

[2. A device in accordance with claim 1, further

characterized by

said air pressure means acting in a direction substan-
ttally opposing the direction in which said portion
of the surface of said control spindle contacting the
flexible material faces. }

[3. A graphic recorder intended to operate automati-

cally from numerical inputs, said recorder comprising:

a recording head,

means for displacing said head transversely in two
different directions about a sheet of flexible mate-
rial having perforations in said flexible material,

a driving spindle adapted to move said sheet of flexi-
ble matenal in two different directions but perpen-
dicular to the displacement of said recording head,

unwinding-winding spools supporting said sheet of
flexible material on each side of said driving spin-
dle,

sald spindle being of low rotational mertia and a mini-
mum diameter compatible with the flexibility of
said material and having projections engaging the
perforations 1n said flexible matenial,

air pressure means for maintaining a uniform pressure
contact area of said flexible material against and
around a sector of said driving spindle,

the axis of said spindle and the axes of said unwind-
ing-winding spools spaced from and parallel to
each other and spaced from each other a distance
sufficient to produce two intermediate loops
formed 1n said sheet of flexible material on each
stde of said driving spindle,

a device for reading and correcting said loops formed
in said flexible material whereby the driving spin-
dle 1s rendered totally independent of any interac-
tion of said winding-unwinding spools. ]}

4. An instrument for graphically recording information

by providing a visually perceptable image on a web of flexi-

ble, wide sheet material comprising:

a pair of spools with flexible wide sheet material extend-
ing therebetween,

a head for graphically transferring information onto said
flexible material,

means for displacing said head in two different trans-
verse directions across at least a portion of the width of
said flexible material during transferring of informa-
tion,

a driving means located opposite said head for contact-
ing said flexible material between said spools and for
moving said flexible material in two different longitu-
dinal directions past said head during transferring of
information, said directions being perpendicular to the
displacement of said head,

said driving means including a control spindle of low
rotational inertia and having a minimum diameter
compatible with the flexibility of said flexible mate-
rial,

and air pressure means to hold said flexible material
against a portion of the surface of said control spindle
and applied between said control spindle and each of
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said pair of spools forming loops therebetween and 6. A device in accordance with claim 4, including revers-

isolating said control spindle from the inertial action ible motor means to rotate said driving means in either

. . . . direction i rdance with the input si received
of said spools, whereby said control spindle and said frection tn accoraance Wi h the input signal rece by
the reversible motor means.

air pressure means cooperale tn‘posmve!y .comrof 5 7. A device in accordance with claim 6, further charac-
movement of said flexible material past said head terized by projections extending from said spindle for en-
without the use of any other drive means for said  gaging perforations in said flexible material.

flexible material. 8. The instrument of claim 4 wherein said flexible mate-
5 A device in accordance with claim 4, further charac- rial includes perforations, and said control spindle includes
terized by: 10 projections for engaging the perforations in said flexibie

caid air pressure means dcting in a direction substan material and wherein said air pressure means causes said
P & flexible material to be sufficiently draped around said

tially opposing the direction in which said portion of control spindle to enable said projections to engage said
the surface of said control spindle contacts the flexible  perforations.

material faces. 15 * * * *
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