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printing apparatus for use with impact sensitive paper which is capable of
moving recording paper Technical Field of the Invention
during printing and has a joint head which impacts The present invention
relates to printing        one side of the paper along transverse
directions apparatus for use with impact sensitive paper.  5    in a
transverse direction with respect to the longitudinal direction of the
sheet to produce Background Art                                    visible
printing thereon. In many industrial, research and similar pro-     Also UK
Patent GB-A-570780 discloses print- cesses, it has long been desirable to
have adata  ing apparatus where the paper being printed is recording
apparatus positioned  where the   10   moved thereafter into a receiving
tray thereby to operatorcan readilyviewthemostrecentvaluesof      render
automatic storage of the paper after important parameters under monitor,
such as, for  printing. example, temperatures, pressures, flow rates,
Another prior patent germane to the relevant motor speeds, and many other
quantities. The      field of the present invention is GB-A--2012463
recorded data, moreover, must be presented in a    15  to which reference
may be directed. manner which permits the operator to observe        The
automatic folding system of the printing changes in the data, and the
recorder apparatus   apparatus of the type disclosed in UK Patent itself
must have a physical design which can       GB-A-570780 if used in the
device disclosed in operate reliably in industrial and similar environ-
French Patent FR-A-1285817 does not ensure a ments. Among the recording
apparatus heretofore   20   proper folding of the paper within the limited
used for such purposes have been the multi-point   dimensions of the
enclosure and accordingly it is or pen recorder which printed a series of
marks or  an object of the present invention to obviate this a continuous
line or a paper scroll, with the left-to-  problem in the prior art. right
location of the marks or lines representing *  the value of the data being
recorded. This type of   25   Summary of the Invention equipment, however,
is subject to disadvantages      According to the invention there is
provided of limited resolution, interpolation errors, and   printing
apparatus for use with impact-sensitive clogged pens, and the requirement
for special      paper comprising means for mounting the paper recording
chart paper. The operator, furthermore,  as a continuous longitudinally
extending sub- is required to interpret the analog meaning of the   30
stantially flat sheet to be directly veiwed from one record and to convert
the same to digital value,  face thereof, a print head means disposed
nearthe where required.                                    bottom of the
other face of the sheet, and means It is also often necessary, in addition,
that the  for causing the said print head means to impact parameters being
recorded or logged for display    said other face along transverse lines to
produce to the operator be summarized in a form suitable   35   visible
printing on the said one face, means for for ultimate presentation in a
written report or the  moving the paper longitudinally after a transverse
like. A tabular form is often desirable. In the past,  line is printed to
permit immediate viewing of the accordingly, the data has been extracted
from the  data just printed, and means for maintaining in the recorder
charts and summarized or transcribed      region of the print head means
the sheet vertical in manually; or, in more elaborate systems, the data
40   its longitudinal movement characterised in the has been transmitted to
a computer system in a     provision of meansforthereafterguidingthe sheet
different part of the plant to be summarized for   downward to a receiving
tray inclined toward the inclusion in a report.
direction from which the sheet issues at an acute Other data logging
apparatus has involved data   angle to the horizontal to enable the
automatic acquisition in the form of digital printing on an   45   folding
storage of the paper as it drops a predeter- adding machine-like tape;
which not only involves  mined limited vertical distance into the tray,
said the disadvantage of leafing through long tapes to'  limited vertical
distance being substantially 17.5 determine trend comparisons and the like,
but is  cms below the maximum vertical height travelled decidedly
unsuitable for direct use in reports.   by said sheet, and said acute angle
being sub- A first important step in obviating some of these   so
stantially within the range [err]. problems and disadvantages was provided
by the      An embodiment of the invention will now be "Digistrip"
multipoint recorder of the assignee of  described, by way of example, with
reference to the present invention, as described, for example,  the
accompanying drawings. in Bulletin DR75 (July 6,1975) of Kaye Instruments
of Bedford, Massachusetts; this recorder employ-   55   Brief Description
of the Drawings ing impact paper recording of direct digital print-  Figure
1 of which is an isometric view, partly out. While improving  upon direct
process          broken away to illustrate details of the construc-
recording, this system was still restricted in the  tion, of printing
apparatus in accordance with the operator's visual access to the recording
chart and  invention; in the quantity of data available at a glance for
60  Figure 2 is a combined block and schematic comparison, and  did  not
provide  on-line         circuitdiagram of the paperdrivefortheapparatus
summariesorsimilardatacompilations,andnotin        of Figure 1; a format
directly useable in reports and like        Figure 3 is a waveform diagram
relating to the documents.
performance of the circuit diagram of Figure 2; Moreover French Patent
1285817 discloses   65      Figure 4 is a fragmentary isometric view show- 



2    3     0 024 786                                    4 ing the
utilization of the printing apparatus of    oriented so that the motion of
the flat sheet of Figure 1 with a temperature-sensing array; and .    paper
by one vertical line space will move the Figure 5 is an isometric view
showing the front   previous printed line into view. This permits an door
and data aquisition board of the printing      observer immediately to view
the current data apparatus.                                     5    which
has just been printed, unlide other types of printers. In order to maintain
even line spacing, Best Mode for Carrying out the Invention            the
tension clips or other mechanism 11 must A light source and optical sensor
1', mounted      maintain proper and uniform tension on the rearwardly with
the print head 1, detects, as the   paper at the bottom of the apparatus,
the same head transversely tranverses the apparatus, alter-   10   also
preventing the paper from moving in the left- nate transparent and opaque
vertical lines on a     to-right direction and thereby providing a printed
fixed transverse strip 8, extending beyond the      page with the desired
vertical column alignment width of the printed page, and serving as an
The paper tractors 12,12' are operated by a single optical fence, with one
end completely opaque,      stepping motor 13 through belt 14 and pulley
and the other end completely transparent. A     15  drive mechanism 15.
special electronic circuit detects each transition    Details of the
printer mechanism carriage con- from transparent to opaque as a potential
print     trols, sensor and other circuit and constructional position, and
the printer logic will cause the      details are not presented in orderto
avoid detract- appropriate character to be printed. When the       ing from
the novel features of the invention print head 1 reaches either end region
and does   20   with well-known mechanisms; but reference to not detect a
transition for a pre-determined period  other suitable constructions is
made, for example, of time, an associated control circuit will continue  to
the Kaye Instruments "Digistrip Recorder In-
toprintthenextlineofdataorturnoffthemotor if.       stallation, Operation
and Maintenance Manual", there is no further data to be printed. By sensing
dated April 1978.- whether the strip is completely transparent or   25
Theelectricalcircuittodrivethesteppingmotor completely opaque, the printer
logic is informed     13 has been designed in accordance with the best
whether the print head 1 is at the left or right    mode of the invention
to minimize the power margin of the page so that, unlike other prior
dissipated, thereby minimizing the temperature printing apparatus, there is
no need to have        rise of the motor and the interior of the semi-
separate sensors to determine when the print   30   sealed enclosure. The
stepping-motor drive circuit head 1 is at a margin, and to determine which
preferably operates under the principle of pulse-, margin.
width modulation of the voltage across the step- The control logic is
designed such that printing   ping motor, as later described in connection
with can occur with the print 1 travelling in either     the preferred form
of Figure 2. During the time the transverse direction, so that it is not
necessary to   35   tractor mechanism is at rest, a very low duty cycle
bring the print head 1 back to the left margin each  pulse train is used to
provide detent action of the time before starting a new line. The
construction   mechanism. During  the  time  the  tractor thus eliminates
the typical carriage return opera-  mechanism is advancing the paper, a
full duty tion of most printers. If the next line to be printed  cycle with
a voltage which is higher than-more is already available, the motor 4
driving the print   40   than twice-the rated voltage of the stepping head
1 does not stop when a margin is detected,     motor is used to provide
maximum and higher- but it continues to drive the print head 1, and the
than-rated torque. The stepping motor 13 is ac- slider-pin mechanism 6
automatically reverses       cordingly operated with lower power consump-
the direction of the print head 1. With this type of  tion when stationary
than when moving to attain mechanism, the next complete line to be printed
45   the above results. Another feature of this circuit is stored in the
hereinafter described micro-       allows positioning of the page to be
maintained processor memory before the printing operation      during a
power-off/power-on sequence. This of that line is started.
facilitates the pagination of the paper even if a Exemplary components for
this system are, for     power failure occurs. example, the Model IPM 129
print head of Victor   50  A typical stepping motor suitable for use in
Comptometer Corporation, which includes an op-      accordance with the
invention, such as the Series tical sensor.
87200 of North American Philips Controls Cor- Another important feature
resides in the paper     poration, is divided into two sections, each of
feed and take-up mechanism contained within the     which has two sets of
windings. In the circuit instrument enclosure.                         55
shown in Figure 2, the first section contains 'Paper moves continuously
from  the paper          windings 37 and 39, and the second section, supply
tray 10 through paper guides 9. It then      windings 41 and 43. Each
winding is driven by a passes between the platen 3 and the print head 1,
drive circuit D the output of which is the collector as before described,
vertically upward as a sub-    of a transistor in the common-emitter
configura- stantially flat sheet through a paper tension    60   tion. When
each drive circuit' D is activated, mechanism such as side friction clips
11 to the set  current flows from the supply voltage [err] through 



of feed tractors 12, 12' which pull the paper from  the corresponding motor
winding and through the feed tray when a new line has been printed      the
output transistor to ground. When the driver and position it at the proper
location for the next  is deactivated, the current flowing through the
line. The print head 1 and the platen 3 must be    65   winding inductance
is shunted back to VD through 3    5                   0 024 786
6 a corresponding shunt diode d. This current will    nected with windings
37 and 41, are shown at 36 decay to zero in a few milliseconds due to the
Out and 40 Out in Figure 3, and the outputs of winding resistance and the
diode forward voltage    circuits 34 and 42, respectively connecting the Q
drop.                                               outputs of flip-flops
31 and 32 to operate the During normal operation one winding of each    5
drivers D connected to windings 39 and 43, are section is activated.
Stepping is performed by      illustrated at 38 Out and 42 Out,
respectively. ma king a transition from one winding to another      The
reset input to the master control flip-flop 30 in one section. The next
step would be performed    is used to prevent partial stepping of the
circuit by making a transition in the other section. Flip-  when power is
turned on by immediately placing flop 31 controls which of windings 37 or
39 is   10   the circuit in the quiescent state, thus preventing activated,
while flip-flop 32 controls which of     stepping when power is turned on
and, in turn, windings 41 or 43 is activated.
facilitating the pagination process whereby the The circuit of Figure 2 is
placed in its quiescent  paper is held in the same position after a power
or non-stepping state by the reset input to edge-   failure as when power
failed. triggered flip-flop 30, or as a natural result of the    15  Unlike
conventional line printers, which have completion of a step operation.
Flip-flop 30 serves  available a large vertical descent to facilitate as a
master control in association with oscillators  folding the fanfold paper
in the proper fashion, 34 and 35 and resets further flip-flops 31, 32 and
the apparatus of the present invention embodies 33. While in the quiescent
state, the flip-flop 30 is  special means to assure a proper folding of the
in the off state, and, in turn, resets flip-flops 31,32    20   paper
within the limited dimensions of the enclo- and 33, and resets oscillator
34 and enables sure. These means include an upper electro-static oscillator
35. Oscillator 35 has a time asymmetri-  discharge and guide bar 26 and a
paper receiver cal output which is low for 10 microseconds         tray 17
which, in accordance with the invention, (usec) and high for 500 usec. In
the quiescent       must be positioned at a rather critical angle state,
only windings 37 and 41 are activated. The   25   inclined to the
horizontal of between substantially drivers place [err] across windings 37
and 39 for 10    10 and [err], in order to fold the paper properly usec out
of each 500 usec period. The current in    with a very limited vertical
drop of less than, say, the windings 37 and 41 does not fall to zero,
7 inches [err] more or less. With fanfold however, since the winding
inductance in combi      type paper, and the paper receiving tray thus
nation with the associated shunt diode d keeps   30.  located at such a
height of less than about 7 current flowing between drive pulses. In this
inches (17.50 cms) below,the maximum vertical manner, sufficient current is
provided to the        height of the path travelled by the paper, the
stepping motor to provide detent action on. the     inclination of the said
tray toward the direction paper while the power dissipated is greatly ret-
from which the paper issues at the said acute duced from that required
during stepping. Thus,   35   angle from the horizontal causes the
automatic VD can be two or more times the rated voltage of     folding
storage. the stepping motor without causing overheating.       A feature
which is not essential to the operation When the present input to master
control flip-     of the apparatus, but which adds a desirable flop 30 is
pulsed, as shown in the top waveform     character of low noise, is a
platen 3 constructed of "30" of Figure 3, the stepping operation is initi
40   a composite of alternating metallic strips and ated. For this
mechanism, eight transitions of the  - vibration-damping material. winding
drive circuits are required to move the       The electronics to control
all printer operations paper one line space, Figure 3 indicating the
is shown on a single printed circuit board 18 sequence of events for the
line space operation,     containing a microprocessor and all of the re-
with time periods [err]through [err] indicated at the    45   quired logic
and memory. The printer mechanism bottom. At time [err] the circuit is in
the quiescent  can, of course, operate independently of the data state with
the output of gate circuits 36 and 40    acquisition portion of the
apparatus, if so desired. pulsed by the output 35Q, Figure 3, of oscillator
Referring to Figure 5, the data acquisition por- 35, Figure 2. When the
present pulse is received,   tion on printed circuit board 50 has an
indepen- flip-flop 30 turns on at 30Q, oscillator 35 is reset   50   dent
microprocessor which controls all opera- and oscillator 34 is enabled at
340. Oscillator 34  tions other than the printing of the data. In has a
period of approximately 10msec, and the       accordance with a preferred
form of the inven- voltage VD is placed across windings 37 and 41
tion, three types of memory are employed in the with full 100% duty cycle.
This brings the winding  data acquisition logic. The read-only memory
currents up to a high level to maximize stepping    55   portion 51. is
used to store permanently the torque.
programmed instructions to direct the data Oscillator 34 clocks respective
flip-flops 31 and  acquisition functions, and also contains tables 



32 at 31Q through the necessary sequence of         which are used for
conversion of digital voltage outputs. After four oscillator pulses from
34Q,     data into the proper engineering data. A second flip-flop 33 turns
on as shown at 33Q. After an    60   portion of memory 52, called
non-volatile random additional four oscillator pulses, flip-flop 33 turns
access memory is used to store user-pro- off, in turn turning off master
control flip-flop 30  grammed parameters such as the types of input, and
placing the control circuit in the quiescent    the frequency of printing,
acceptable limits of state once again. The outputs of gates 36 and 40,
data and identifying headers to be printed at the respectively operating
through the drivers D con-   65   top of each page. The third type of
memory 53 is 4    7                   0 024 786                       8
called random access memory and is used to         logic permits each user
to program the apparatus store the real-time data being processed from the
to satisfy particular requirements most effec analog inputs to the system,
as is well-known.      tively, and also makes possible several few and The
overall structure of the microprocessor       important features in the
data acquisition portion logic on printed circuit board 50 is preferably
5    of the apparatus of the invention; in particular, a directed by a
"task manager" of the type de-       novel technique for automatically
assuring that scribed in an article entitled "A Task-Scheduling   the
analog to-digital conversion circuit maintains Executive Program for
Microcomputer Systems"        a proper zero level. To illustrate this
feature, the by David A. Townzen, appearing in Computer          example of
the before-mentioned most advan- Design, June, 1977, pp. 194-202. This task
man-   10   tageous use of the recorder system of Figures 1, 4 ager is an
efficient means of controlling task      and 5 with temperature sensors,
such as thermo- priorities so that a more important task of higher  couple
arrays, will be presented. priority will temporarily interrupt a task of
lesser  An analog-multiplexer 23, shown in figure 4, is priority in order
to provide service on a real-time  provided with one extra switch SW1 with
a known basis.                                       15. zero voltage
input. The microprocessor logic is Suitable microprocessor apparatus is the
type    designed, as well known, to read that extra input 8085 manufactured
by Intel Corporation, with        periodically during the multiplexing
sequence, memory of the types 2716, 2114 and 5101 of Intel    convert same
to digital form by means of an Corporation, or other equally well-known
micro-     analog to digital converter 19, and store the value. processor
apparatus.                          20   as an offset which must be
subtracted from the As an example of a resulting page of summary      other
input voltages. In order to obtain greater data directly useable for
reports and the like and  stability of the zero level, several successive
stemming from the microprocessor-printer of the     readings of this zero
input are maintained in invention (8 1/2 x 11 inch (21.25 x 27.5 cm)
fanfold   memory and averaged. The average offset. is paper, for example),
up to five lines may be made   25   subtracted from all other input
signals. Suitable available on the sheet for customized header
averaging and subtracting is- performed by the identification, each line
having 128 characters     microprocessor. corresponding to a field of 8
characters for each of  In the exemplary showing of application to 16
channel positions. Conventional 'customer-      thermocouple sensing,
Figure 4 also illustrates an programmed alpha-numeric messages can be   30
improvement in the art of uniform temperature introduced to a conventional
keyboard 54, located   references for thermocouple inputs such as that. at
the bottom of the front panel of Figure 5, for   described in U.S. Patent
US-A-3,648,523. The example, such that the microprocessor enables
sensor system of Figure 4 employs a bar 21 of a the automatic printing of
the same at the top of    highly thermal conductine material, such as every
new fanfold page sheet. Suitable keyboard   35   aluminum, having opposing
flat surfaces pro- control is provided by a Brady Corporation Lite
vided with a thin insulating coating on the surface Touch (TM) panel
operating in conjuction with an    21', such as aluminum oxide, and which
is in Intel Corporation type 8279 keyboard interface     -intimate thermal
contact with the printed circuit module. Programming of the header takes
only a      board mounting screw terminal shafts 25 of all of few minutes
using such front panel keyboard   40   the input terminals 22. The design
permits the entry. The apparatus may provide one to four        insertion
of these terminals into a printed circuit lined of data, for example, to be
printed in normal  board 23 and the insertion of a temperature engineering
units as a block, with a blank line     sensor R1 into the highly
conductive bar so that. inserted after each block to separate the data
all terminals, as well as sensor R1, are maintained corresponding to a
single scan, if desired. When    45   at very nearly the same or equal
temperature. The there are too few lines remaining at the bottom of  sensor
which monitors the terminal temperature a page to print a complete block,
the program       is read as a separate input. may enable the paper
automatically to advance to     In accordance with this improvement, more-
the top of the next page for header printing. The  over, a single
temperature- sensitive resistor R1 header printout may also automatically
include a    50    made of a material having known resistivity ver- day's
register printout in the time field locations.  sus temperature
characteristics is placed in series Alarms may be indicated by an asterisk
printed in   with a manually-adjustable resistor R2. A preci- the data
field of the alarm channel, and the types  sion voltage V maintains a
constant voltage 



of printed data may be identified by an alphabetic  across the series
connection of the two resistors. character representing the appropriate
engin-   55   With the temperature sensitive resistor Al at a eering units,
and matching that used on the front   known temperature, the other resistor
R2 is page panel display, printed as the last character in  manually
adjusted to provide a predetermined each channel's data field. Not counting
header      value of voltage across the temperature-sensitive and margin
space, approximately 40 lines per        resistor. This single
adjustment.assures that the page can be available with the above-described
so   proper value of voltage will be produced across fanfold paper for
recording data. With 16           the temperature-sensitive resistor at all
tempera- channels printed per line, 96,000 readings can be   tures within
the operating range of the apparatus. recorded on a typical stack of paper
having about     The microprocessor logic before described 150 pages.
automatically adds the proper reference voltage The use of a microprocessor
and its associated     for each type of thermocouple corresponding to 5
9                   0 024 786                        10 the temperature of
the input terminals as deter-     for longitudinally advancing the paper
sheet one mined by reading the value of voltage appearing      line to the
next, and pulse-width modulated drive across the temperature-sensitive
resistor.           circuit means for operating the stepping motor While
the incorporation of these improvements      means with lower power
consumption when the with the microprocessor control of the novel    5
same is stationary than when moving, thereby to recorder of the invention
has been illustrated by    permit the same to be operated at higher than
reference to temperature measurements, more-         rated torque while not
exceeding rated time- over, it will be apparent that other types of
averaged power. sensors, controls and data-generating sources          5.
Printing apparatus as claimed in any preced- may also be readily employed
with the novel   10   ing claim, characterised by sensing means for digital
multipoint recording technique and system    monitoring electrical signals
to be recorded and of the invention; and that further modification will
generating digital voltage data corresponding to also suggest themselves to
those skilled in this     the same, and data acquisition means comprising
art, and are considered to fall within the spirit and  microprocessor means
for receiving said digital scope of the invention as defined in the
appended    15   voltage data and converting the same into desired claims.
engineering data for printing. 6. Printing apparatus as claimed in claim 4,
characterised in that said microprocessor means Claims further comprises
keyboard means for header 20 and other inputs and non-volatile random
access 1. Printing apparatus for use with impact-sensi-   memory  means
for  storing  user-programmed tive paper comprising means for mounting the
parameters such  as type of input, frequency of paper as a continuous
longitudinally extending       printing, acceptable limits of data and
identifying substantially flat sheet (2) to be directly viewed   headers to
be printed at what will become the top from one face thereof, a print head
means (1)   25   of a page formed by a sheet of predetermined disposed near
the bottom of the other face of the    length of fanfold or similar paper,
thereby to sheet, and means for causing the said print head     provide a
data summary page suitable for direct means to impact said other face along
transverse     report user and the like. lines to produce visible printing
on the said one      7. Printing apparatus as claimed in claim 6, face,
means for moving the paper longitudinally   30   characterised in that the
microprocessor means is after a transverse line is printed to permit
immedi-  further provided with further random  access ate viewing of the
data just printed, and means for  memory means to store real-time data
being maintaining in the region of the print head means    processed from
analog inputs from said sensing the sheet vertical in its longitudinal
movement       means to the apparatus. characterised in the provision of
means (16) for   35 thereafter guiding the sheet downward to a re-
Patentansprfche ceiving tray (17) inclined towards the direction from which
the sheet issues at an acute angle to       1. Druckvorrichtung fMr die
Verwendung eines the horizontal to enable the automatic folding
selbstschreibenden, durch mechanische Einwir- storage of the paper as it
drops a predetermined    40   kung bedruckbaren Papiers, mit Mitteln zum
Hal- limited vertical distance into the tray, said limited  ten des Papiers
in Form eines in Lingsrichtung vertical distance being substantially 17.5
cms       kontinuierlichen, im wesentlichen flachen und mit below the
maximum vertical height travelled by       einer Oberflachenseite direkt
sichtbaren Streifens said sheet, and said acute angle being sub-
(2), mit Druckkopfmitteln (1), die in der Ndhe des stantially within the
range 100 to 20.        us   hinteren Endes der anderan OberflAchenseite
des 2. Printing apparatus as claimed in claim   1      Streifins angeordnet
sind, mit Mitteln, die zur characterised in that said guiding means (16) is
a   Erzeugung eines sichtbaren Eufdruckes auf der guide and electrostatic
discharge bar disposed       einen Oberflichenseite die Druckkopfmittel
ent- 



transversely of said sheet.                          lang in Querrichtung
verlaufenden Zeilen mit der 3. Printing apparatus as claimed in claim  1 or
2    50   anderen Oberflichenseit6 zum  Anschlag bringen characterised by
optical sensing means movable       mit Mitteln, die das Papier in
Langsrichtung be- with the said print head means (1), and coopera-
wegen, wenn eine Zeile in Querrichtung ausge- tive with transverse optical
fence means compris-    druckt ist, um  eine sofortige visuelle Erfassung
ing a central portion having alternating trans-      der gerade
ausgedruckten Daten zu ermoglichen, parent and opaque portions for enabling
optical   55   sowie mit Mitteln, die den Streifen im Bereich der sensing
of the location of the print head means      Druckkopfmittei senkrecht in
seiner Langsbewe- relative to the position of the sheet (2) to be      gung
halten, dadurch gekennzeichnet, daB Mittel printed, and end portions
respectively comprising  (16) vorgesehen sind, um anschliel3end den Strei-
a transparent Portion, and an opaque portion for    fen nach unten in eine
Aufnahme (17) zu fuhren, enabling optical sensing determination  that the
60   und  zwar entgegen  der Richtung, in der der print head means is at an
end  of the  printed      Streifen  ausgegeben wird, gegenuber der Hon-
portion of a transverse line along said sheet and    zontalen um  einen
spitzen Winkel geneigt, um  ein at which margin of the sheet.
automatisches Falten und Stapeln des Papiers zu 4. Printing apparatus as
claimed in any preced-    erreichen, wenn  es um  einen vorgegebenen  be-
ing claim, characterised by stepping motor means    65   grenzten
vertikalen Abstand in die Aufnahme fMllt, 6    9                   0 024
786                       10 the temperature of the input terminals as
deter-     for longitudinally advancing the paper sheet one mined by
reading the value of voltage appearing     line to the next, and
pulse-width modulated drive across the temperature-sensitive resistor.
circuit means for operating the stepping motor While the incorporation of
these improvements      means with lower power consumption when the with
the microprocessor control of the novel    5    same is stationary than
when moving, thereby to recorder of the invention has been illustrated by
permit the same to be operated at higher than reference to temperature
measurements, more-        rated torque while not exceeding rated time-
over, it will be apparent that other types of       averaged power.
sensors, controls and data-generating sources         5. Printing apparatus
as claimed in any preced- may also be readily employed with the novel   10
ing claim, characterised by sensing means for digital multipoint recording
technique and system   monitoring electrical signals to be recorded and of
the invention; and that further modification will  generating digital
voltage data corresponding to also suggest themselves to those skilled in
this    the same, and data acquisition means comprising art, and are
considered to fall within the spirit and  microprocessor means for
receiving said digital scope of the invention as defined in the appended
15   voltage data and converting the same into desired claims.
engineering data for printing. 6. Printing apparatus as claimed in claim 4,
characterised in that said microprocessor means Claims
further comprises keyboard means for header 20   and other inputs and
non-volatile random access 1. Printing apparatus for use with impact-sensi-
memory means for storing user-programmed tive paper comprising means for
mounting the         parameters such as type of input, frequency of paper
as a continuous longitudinally extending      printing, acceptable limits
of data and identifying substantially flat sheet (2) to be directly viewed
headers to be printed at what will become the top from one face thereof, a
print head means (1)   25    of a page formed by a sheet of predetermined
disposed near the bottom of the other face of the   length of fanfold or
similar paper, thereby to sheet, and means for causing the said print head
provide a data summary page suitable for direct means to impact said other
face along transverse    report user and the like. lines to produce visible
printing on the said one     7. Printing apparatus as claimed in claim 6,
face, means for moving the paper longitudinally   30   characterised in
that the microprocessor means is after a transverse line is printed to
permit immedi-  further provided with further random  access ate viewing of
the data just printed, and means for  memory means to store real-time data
being maintaining in the region of the print head means    processed from
analog inputs from said sensing the sheet vertical in its longitudinal
movement      means to the apparatus. characterised in the provision of
means (16) for   35 thereafter guiding the sheet downward to a re-
Patentansprfche ceiving tray (17) inclined towards the direction from which
the sheet issues at an acute angle to      1. Druckvorrichtung fOr die
Verwendung eines the horizontal to enable the automatic folding
selbstschreibenden, durch mechanische Einwir- storage of the paper as it
drops a predetermined    40   kung bedruckbaren Papiers, mit Mitteln zum
Hal- limited vertical distance into the tray, said limited  ten des Papiers
in Form sines in Langsrichtung vertical distance being substantially 17.5
cms       kontinuierlichen, im wesentlichen flachen und mit below the
maximum vertical height travelled by      einer OberflAchenseite direkt
sichtbaren Streifens said sheet, and said acute angle being sub-
(2), mit Druckkopfmitteln (1), die in der NAhe des 



stantially within the range [err].       45   hinteren Endes der anderan
Oberfldchenseite des 2. Printing apparatus as claimed in claim  1
Streifens angeordnet sind, mit Mitteln, die zur characterised in that said
guiding means (16) is a  Erzeugung eines sichtbaren Eufdruckes auf der
guide and electrostatic discharge bar disposed      einen Oberflachenseite
die Druckkopfmittel ent- transversely of said sheet.
lang in Querrichtung verlaufenden Zeilen mit der 3. Printing apparatus as
claimed in claim 1 or 2    50   anderen OberflAchenseit zum Anschlag
bringen, characterised by optical sensing means movable      mit Mitteln,
die das Papier in Ldngsrichtung be- with the said print head means (1), and
coopera-    wegen, wenn eine Zeile in Querrichtung ausge- tive with
transverse optical fence means compris-   druckt ist, um eine sofortige
visuelle Erfassung ing a central portion having alternating trans-     der
gerade ausgedruckten Daten zu ermoglichen, parent and opaque portions for
enabling optical   55   sowie mit Mitteln, die den Streifen im Bereich der
sensing of the location of the print head means     Druckkopfmittel
senkrecht in seiner Langsbewe- relative to the position of the sheet (2) to
be     gung halten, dadurch gekennzeichnet, daB Mittel printed, and end
portions respectively comprising   (16) vorgesehen sind, um anschlieBend
den Strei- a transparent portion, and an opaque portion for    fen nach
unten in eine Aufnahme (17) zu fuhren, enabling optical sensing
determination that the    60   und zwar entgegen der Richtung, in der der
print head means is at an end of the printed        Streifen ausgegeben
wird, gegenuber der Hori- portion of a transverse line along said sheet and
zontalen um einen spitzen Winkel geneigt, um ein at which margin of the
sheet.                       automatisches Falten und Stapeln des Papiers
zu 4. Printing apparatus as claimed in any preced-   erreichen, wenn es um
einen vorgegebenen be- ing claim, characterised by stepping motor means
65   grenzten vertikalen Abstand in die Aufnahme fallt, 6 I 1li11 11ill
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12. daB der vorgegebene begrenzte Abstand in etwa        7.
Druckvorrichtung nach Anspruch 5, dadurch 17,5 cm unterhalb der groBten
vertikalen H6he      gekennzeichnet, daB die Mikroprozessormittel der
Bewegungsbahn des Streifens liegt, und daB      weitere RAM-Speichermittel
zum Speichern von der erwahnte spitze Winkel etwa 1020 betrigt.
Echtzeit-Daten aufweisen, die der Druckvorrich- , 2. Druckvorrichtung nach
Anspruch 1, dadurch    5    tung von analogen Eingangen der Mittel zum
gekennzeichnet, daB die Mittel (16) zum anschlie-   Aufnehmen von Daten
zugefuhrt werden. Benden Fiuhren von einer fuhrung sowie von qiner zur
elektrostatischen Entladung dienenden     Revendications Traverse gebildet
sind, welche quer zu dem Strei- fen angeordnet ist.
to      1. Machine A imprimer a utiliser avec du papier 3. Druckvorrichtung
nach Anspruch 1 oder 2,       sensible a. I'impact comprenant des moyens de
gekennzeichnet durch optische Abtastmittel, die     montage du papier en
forme d'une feuille orien- mit den Druckkopfmitteln (1) bewegbar sind und
tee dans la direction longitudinale, sensiblement mit in Querrichtung
verlaufenden optischen Git-     plate, (2) pour Atre directement vue d'un
c6te, un ter- oder Rastermitteln zusammenwirken, welche    15   moyen
detite d'impression (1), place a proximite einen mittleren Bereich mit
abwechselnden trans-    du bas de l'autre face de la feuille, et des moyens
parenten und lichtundurchlissigen Abschnitten       pour faire frapper
ledit moyen de tete d'impres-- aufweisen, um optisch die Lage der
Druckkopf-       sion sur ladite autre face, le long de lignes; mittel
relativ zu der Lage des zu bedruckenden      transversales pour produire
une impression Streifens (2) festzustellen, sowie Endbereiche mit  20
visible sur ladite premiere face, des moyens de einem transparenten
Abschnitt bzw. einem lich-      deplacement du papier dans la direction
longitu- tundurchlissigen Abschnitt besitzen, um optisch     dinale apres
l'improssion d'une ligne pour per- festzustellen, daB die Druckkopfmittel
sich an      mettre d'examiner immidiatement les donnees einem  Ends des zu
bedruckenden Toils siner         qui viennent d'etre imprimees, et des
moyens, Querzeile des Streifens bzw. an dessen Rand   2z   situes dans la
region du moyen de la tete d'im- befinden.
pression pour maintenir la feuille verticale, au 4. Druckvorrichtung nach
sinem der vorausge-      cours de son mouvement longitudinal, caracte-
henden Anspruche, gekennzeichnet durch Schritt-    risee en ce qu'il est
prevu des moyens (16) pour schaltmotormittel zum  Vorwirtsbewegen des
guider ensuite la feuille vers le bas en direction Papierstreifens von
einer Zeile zur nichsten Zeile,   30   d'un plateau recepteur (17), incline
vers la direc- sowie durch impulsbreiten-modulierte Antriebs-     tion d'ob
vient la feuille sous un angle aigu par steuerkreismittel zum  Ansteuem
der Schritt-      rapport A l'horizontale afin de permettre le
schaltmotormittel mit niedrigerem Leistungsver-     stockage avec pliage
automatique du papier au brauch in der Stillstandsphase als in der Bewe-
fur et a mesure qu'il tombe d'une distance verti- gungsphase, um so zu
erreichen, daB die Schritt-   35   cale predeterminee dans le plateau,
ladite dis- schaltriotormittel mit einem Drehmoment hoher      tance
verticale predeterminee etant sensiblement als das Nenndrehmoment betatigt
werden, ohne        dgale a 17,5 cm au-dessous de la hauter verticale daB
im zeitlichen Mittelwert die Nennleistung  -   maximale parcourue par
ladite feuille, et ledit 



uberschritten wird.   -                             angle aigu etant
sen'iblement compris dans la 5. Druckvorrichtung nach einem der vorausge-
40   gamme allant de 10 A 20. henden AnsprOche, gekennzeichnet durch Mittel
2. Machine A imprimer selon la revendication 1, zur Aufnahme elektrischer,
aufzuzeichnender Sig-    caracterisee en ce quo lesdits moyens de guidage
nale sowie zum Erzeugen von Daten, die den          (16) sont constitues
par un guide et Un barreau A elektrischen Signalen entsprechen, in Form
einer    decharge electrostatique dispose en travers de la digitalen
Spannung, sowie durch Mittel zur   45   feuille. Datengewinnung und/oder
Aufbereitung, die Mi-        3. Machinq a imprimer selon I'une des revendi-
kroprozessormittel zur Aufnahme der Daten in        catians 1 ou 2,
caracterisee par des moyens digitaler Form sowie zur Umformung dieser Da-
detecteurs optiques, mobiles avec ledit moyen de .ten in die fOr den
Druckvorgang erforderlichen        Ia tete d'impression (1) et cooperant
avec des Betriebs- bzw. Maschinendaten aufweisen.      60   moyens de bands
optique transversale compre- 6. Druckvorrichtung nach Anspruch 4, dadurch
nant une portion centrals ayant des portions gakennzeichnet, daB die
Mikroprozessormittel- transparente et opaque pour permettre la detec-
weiterhin Eingabetastaturmittel sowie andere        tion optique de
l'emplacement du moyen de tete Einginge sowie permanents RAM-Speichermittel
d'impression par rapport Abla position de la feuille zum Speichern von
Parametern des Benutzerpro-   s5   (2) a imprimer, ainsi quo des portions
extremes gramms aufweisen, wie Art des Eingangs odor         constitubes
respectivement d'une portion trans- Eingangssignals, Druckfrequenz,
zulassige Daten-    parents et d'une portion opaque pour permettre grenzen
sowie Identifizierungsvermerke oder        Ia determination par detection
optique de la -Uberschriften, die  oben auf einer Seite aufge-    position
de la tete d'impression A une extremite druckt werden, welche von einem
Streifen einer   60   de la portion imprimee d'une ligne transversale le
vorgegebenen Lange sines mehrfach gefalteten       long do ladite feuille
et do Ia marge do la feuille. oder ahnlichen Papiers gebildet ist, um
dadurch       4. Machine A imprimer selon 'une quelconque sine Seite mit
einer Datenzusammenstellung bzw.     des revendications precedentes,
caracterisee par Zusammenfassung zu erhalten, die als direkter       des
moyens de moteur pas A pas pour avancer Is Ausdruck usw. geeignet ist.
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14 a la suivante, et des moyens A circuits de corn-   caracterisee en ce
quo lesdits moyens A micropro- mande du moyen a moteur pas a pas, A modula-
cesseur comprennent encore de moyens 3 clavier tion par largeur
d'impulsions, pour faire fonction-  pour le titre et d'autres entr6es ainsi
quo des ner ce moteur avec une plus faible consommation    moyens de
memoire morte pour le stockage des d'6nergie quand iH oet A I'arret quo
lorsqu'il    5    paramdtres programmds par l'utilisateur, tels quo tourne,
en permettant ainsi A co moteur de fonc-   le type d'entree, la frequence
d'impression, les tionner avec un couple superieur au couple nomi-
limites acceptables des donrnees et les titres nal sans d6passer la
puissance nominate, dont la   d'identification A imprimer dans ce qui
deviendra moyonne est calcul6e dans le temps.                le haut d'une
page formee par une feuille de 5. Machine A imprimer selon l'une quelconque
to   longueur pr6d6terminhe de papier A pliage en des revendications
pr6cedentes, caracterisee par   accord6on ou autre semblable, de facon A
6tablir des moyens d6tecteurs pour surveiller des          une page resumee
des donnees susceptible d'etre signaux electriques A enregistrer et gendrer
des   utilisee directement dans un rapport ou autre donnees de tension
numerique correspondant a       document du mAme type. ces signaux et des
moyens de saisie des donnees   76  7. Machine a imprimer selon la
revendfcation 6, comprenant des moyens a microprocesseur pour
caract6ris6e en ce quo les moyens a microproces- recevoir lesdites donnees
de tension numerique     seur comprennent en plus des moyens de m6- et les
convertir en donnies techniques pour        moire vive pour stocker los
donnees en terps Iimpression.         r-el A traitor a partir des entrees
analogiques 6. Machine A imprimer selon la revendication 4,   20
provenant desdits detecteurs de la machine. 25                 * C   L  II
S            1 30 35 40 45 50 60 .65 8    


