
0 016 276 Description The present invention relates to method of and
apparatus for time-clock recording and computation purposes and the like,
such as in connection with employee's time cards and related uses, being
more 5 particularly concerned with the automating of employee time and
attendance and similar systems, and in a manner and format readily and
directly recordable on the time cards and directly useable by payroll
processing or other computer equipment or the like. While the invention
will hereinafter be described with particular reference to the preferred
application to the problem of automating the process of recording employee
work hours, it will be understood that this 10 is illustrative of an
important usage of the invention which is also adaptable, as hereinafter
discussed, to other uses wherein similar needs are involved. Current
recording of employee or related attendance is still most generally
accomplished manually by means of mechanical clocks that stamp the
beginning and ending times upon the employee's time card. The computation
of elapsed time is then also effected manually, usually by a supervisor.
This computation may be fairly complex, taking into account various 15
company policies for early arrivals, late arrivals, overtime, sick time,
holiday time, vacation time, and other factors. Companies that use
computers for preparation of payrolls must then keypunch this information
onto tabulating cards, magnetic tape, or disks, so that the information is
in a form useable by the computer. Several approaches to the problem of
automating such a process have been made with varying degrees of
improvement. Among these proposals have been systems assigning each
employee a magnetic 20 or punched badge which can be read electronically.
There are, however, several disadvantages to such an approach. These
include the concern of the employee that his or her record might be altered
or erroneously treated without a permanent written record such as a time
card; state laws and union agreements, moreover, often requiring the
specific use of time cards. Apart from the problem of overcoming the
inertia involved in changing from a widely used technique to a relatively
new and unproven technique, 25 furthermore, there is the difficulty
involved in instantly generating new badges for new employees or to replace
or accommodate for lost badges, shift changes, job accounting changes,
etc., with the attendant high cost of the badges in situations where
employee turn-over is high or job accounting information frequently
changes. Among prior machines for attempting to improve the technique, are
the Model 75 Badge Reader and 30 Model 80 Optical Scanner of the Cincinnati
Time Recorder Co., described in their bulletin D-554-5. This device reads
an employee badge and then prints the time information in OCR format onto
fanfold paper tape which is stored in the device. The information is also
printed for employee verification purposes on adding machine-like roll
paper which can be viewed through a window as the employee is punching in
and out. This record, however, cannot be retained by the employee and,
indeed, is not even in a record form 35 convenient for employee retention.
At the end of the pay period, the paper tape must be removed from the time
clock and applied to another machine for optically scanning the paper tape
and converting the data to magnetic tape for input to a computer. Such an
approach falls short of an adequate solution to the above-described
problem, however, in several particulars. First, it lacks a record for use
by employees. Secondly, it requires replenishment of the machine with paper
tape and involves the physical transport of 40 the data to the computer, as
distinguished from direct transmission of data. The necessity for a
separate optical scanner makes the overall system expensive for small
users, and the underlying technique does not enable the rapid generating of
new badges and still necessitates the use of mechanical time clocks and
standard time cards as a backup system. A similar apparatus is marketed by
Computer Hardware, Inc., of Sacramento, California, as described 45 in its
bulletin "The CHI 4111 Clock", CHI 4111B2773. Though conceptually similar
to the Cincinnati Model 75, the CHI equipment uses a magnetic tape cassette
instead of the paper tape. It still requires the use of a second device to
put the data into a form directly readable by the computer, and, again,
without the ability to transmit the data directly to the computer. Another
similar approach is that of Simplex Time Recorder Co. of Gardner,
Massachusetts. Its 50 "Scan-Card Recorder", as described in its bulletin
3089-69, employs a specifically prepared time card and prints on the card
in an OCR-readable font. At the end of the pay period, the cards are read
into an optical character reader to convert the data to magnetic tape,
which must then again be transported to the payroll computer. An
improvement upon the above machine concepts is described in "The Smart
Clock" bulletin of 55 Coastal Data Services, Inc. of Miami, Florida. The
system uses a badge for employee identification, but provides no written
record for use by the employee. This product does, however, store the time
and attendance data in solid state memory until the memory is interrogated
by the payroll processing computer. It also has a keyboard for entering
special information. Although this is a microprocessor-based product, on
the other hand, it does not have software tailored specifically for such
applications as payroll 60 preprocessing. A similar system is also marketed
by Epic Data Corporation of Bellevue, Washington, as described in its
bulletin ED-5 (10-76). Other prior equipments read a tabulating card that
has been pre-punched with the employee ID information, and then punch the
time information onto the card. At the end of the pay period, these cards
are used for input to the computer. Among such equipments are those
described in the Datron Systems, 65 Inc. (New Jersey) bulletin 04A, Model
401; and the Stromberg Products (Connecticut) bulletin F-900, Model 2 



0 016 276 3600. A third category of prior equipment provided for these
useages, involves a complete stand-along payroll system. Such a system
consists of terminals which must be continuously on-line to a computer,
either supplied by the manufacturer as part of the system, or supplied by
the customer to be used with these on-line terminals. Among such equipments
are those described in the bulletins of Interflex Inc. (New 5  York),
Interflex 256 (1975), and Systematics, Inc. (New Jersey), Plantime System
ARC. Examples of terminals suitable for use with general purpose
minicomputers are those described in the bulletins of Panasonic Company
(New Jersey), Data Action Tracker (DC 10260377), and Incoterm Corporation
(Massachusetts), Incomate 301. There are also prior systems similar to the
above that, however, were designed primarily for security 10 applications,
but offer time and attendance data collection as a secondary feature, such
as that described in the bulletin of Rusco Electronic Systems (California)
Cardentry System 500 (PUB 110017, 14 May, 1976). Still another system
(Amano Corp. (Japan), Bulletin Aredocata 1070) reads employee information
from a card and then prints the time on the card. This is accomplished by
using a time card that has the employee identified by punches in the bottom
of the card. The time and attendance terminals are 15 connected to a paper
punch machine which does the data collection. This tape is then read into
the main payroll processing computer which then sorts the data for payroll
preparation. Since the card reader terminals have no intelligence of their
own, they do not compute and print on the card the total hours worked by
each employee. The nearest prior art, US-A-3894215, describes a method of
time clock recording for use with a time 20 card provided with information
identifying the user and space for recording additional data. The system
electronically stores identification, time and other data of users in a
memory, electronically reads identifying information on a users card at
times of check-in and check-out, withdraws from the electronic storage in
response to the electronic reading, data associated with the user for
identification purposes and prints the time periods for each day and each
week. 25     This system however does not provide for the electronic
totalling of time periods with the maintenance of stored data of summary
time periods or the recording of summary time period data on the time card
at the check-out. Also GB-A-1445138 discloses a time logging device in
combination with a time recording card and an electronic data acqusition
system, having a stamping element which is movable over columns and rows 30
of a stamping zone on a time recording card located in a card holder, and a
scanning device for scanning data applied in coded form on a data zone on
the time recording card. In this UK patent it is required that the card
itself carry magnetic tape for storage of accumulated attendance time. This
tape, on the time card, provides data for comparison with an external
computer where data calculated in an external computer will be written into
the magnetic strip on the card. 35     Examples of prior patents involving
features above-described and related prior techniques are US Letters Patent
Nos. 3,639,732; 3,365;714; 3,350,545; 3,284,929; and 2,735,617; but no one
of these nor any combination of the same, provides a solution to the
above-stated problems. Prior devices only solve a part of the overall
problem of automating payroll preparation, as above discussed. The features
required to accomplish the entire job, and admirably embodied in the
present 40 invention, include reading employee identification and
job-accounting information directly from a time card; preparing such time
card quickly and inexpensively; printing date, time in, time out, and total
pay hours on the time card; computing total hours for which the employee is
to be paid, taking into account various company policies for early
arrivals, late arrivals, overtime, sick time, holiday time, vacation time,
etc.; enabling entering parameters necessary for such computing without the
need for custom 45 programming at the factory; enabling alteration of
existing data or entering additional data; storaging data within the time
clock; formatting the data into a standardized clock; and transmitting data
directly to the payroll processing computer or the like, upon
interrogation. In accordance with the invention, moreover, there is no need
for resort to prepared materials or magnetic or punched plastic or other
badges, with their attendant previously described limitations. To the so
contrary, a simple cardboard or similar card is employable which can be
readily marked with any sort of marking device, be it pencil, pen, or other
marker that can produce a mark on a piece of paper, thus enabling any
office immediately to prepare these cards. The time clock system of the
invention has the ability to read and interpret these markings and without
concern for the density of the marks as in prior mark-sense systems (such
as prior density-sensitive card readers, including that of Xanadu Division
of 55 Valcor Engineering Corporation, New Jersey, Bulletin 17820Mx,
"Up-Timer"). The present invention, indeed, provides a novel mark-sense
reader that is self-calibrating and enables simple marking and a universal
algorithm approach for all conditions of calculation that obviates the
necessity for high cost software. A primary object of the invention,
accordingly, is to provide a new and improved method of and 60 apparatus
for time clock recording and computation and for automating payroll
preparation and the like, that shall not be subject to the above-described
disadvantages and/or limitations or inadequacies of prior systems, but
that, rather, provide a complete solution for the problem of automating
payroll preparation 



with all, not just part, of the features tabulated in the preceding
paragraph. A further object is to provide a novel recording and calculation
apparatus of more general applicability, 65 as well; including novel
sub-combination features, such as novel self-calibrating mark-sensing,
particularly 3    0  016 276 useful in the apparatus of the invention and
in other areas, as well; and novel time clock cards and detect apparatus.
An additional object is to provide such a novel method and apparatus that
enable continual updated employee time, attendance and similar information,
readily printable upon the employee time card and 5  accessible for direct
internal or external communication. Other and further objects will be
explained hereinafter and are more particularly delineated in the appended
claims. In summary, from one of its important applications, the invention
embraces a method of time clock recording for use with a time and other
data card provided with information identifying the user and space 10 for
recording additional data, that comprises, electronically storing
identification, time and other data of users; electronically reading the
identifying information on a user's card at times of check-in and
check-out; withdrawing from such electronic storage in response to such
reading, data associated with the user to identify the same; and further
electronically totaling time periods between times of check-in and
check-out to maintain stored data as to summary time periods for the user;
and recording such summary time period 15 data upon the said space of the
card at check-out. Other inventive features and preferred constructional
details are hereinafter described. The invention embraces also an apparatus
for implementing said method. The invention will now be described with
reference to the accompanying drawings, Figures 1A, B, and C of which are
front, top and side elevational views of an apparatus constructed in
accordance with a 20 preferred form of the invention; Figure 2 is a block
diagram of the components of the apparatus of Figures lA-C and their
operational inter-relation; Figure 3 is a drawing of the preferred novel
calibrated time card useful with the invention; Figure 4 is a control logic
flow diagram of a preferred operational sequence for the apparatus of the
25 invention; Figure 5 is an expanded explanatory view of the
inter-connections of the card guide assembly, printer and electronic
circuit boards of the system of Figures 1 and 2; Figures 6A and C are
sectional views, and Figure 6B is a front elevation of optical sensing
blocks employed in the apparatus; 30     Figures 7,8 and 9 are successive
block and schematic circuit connection diagrams of the system of the
above-mentioned figures; and Figures 10, 11, 12 and 13 are respectively
schematic circuit diagrams of preferred electronic circuits for the
printer, keyboard, clock-track and mark-sense detector systems for use in
the system of the other figures. 35 General apparatus lay-out Turning,
first, to the overall system, Figures 1A and 1C are front and side views,
respectively, of a preferred apparatus console or housing H with panels
removed to expose the interior, and Figure 18 illustrates a top view. A
time card is shown at T inserted within a top surface slot and card
assembly guide 40 2, past a photosensitive transistor sensor block or
similar reading line or sensor array 17, more fully discussed in connection
with Figures 6A and B, and cooperative with a mark-sense electronic circuit
later also delineated in detail. The card T is shown extending into a
printer region 19 comprising a print character drum cooperative with
opposing solenoid-controlled impact hammer means later described, and with
the lower end of the card operated upon by a card clamping or grabbing
solenoid. A power supply 1 and 45 standby battery source 3 for keeping up
the random access memory for the system may conveniently be disposed on one
side at the lower levels of the console H, with the microcomputer circuit
boards 5 mounted along the other side of the console. A digital time
display 11, shown as of the LED type, is provided on the top panel, Figures
1B and 1C, with abnormal or malfunction or status lamp or bulb indicators,
also preferably LED or similar devices 13, 50 therebelow, and with a top
panel keyboard 27 there-provided as well. The later-described electronic
boards 29, 29' for the optics, printing and keyboard and display, and the
loud speaker 31 for audio response when the keyboard is operated or when an
indication of improper operation is to be signalled, may be mounted within
the upper section of the console H below the top panel. The side view of
Figure 1C also shows the mother-board construction 21' containing all the
interconnections from the various printed circuit boards 5 55 that plug
into the same. While the display 11 and malfunction indicator bulbs 13 are
physically mounted so that they are externally visible at the top of the
unit, and the keyboard 27 is also shown at the same location, the keyboard
need not be located on an external surface of the console. As a further
example, the keyboard 27 may be disposed within the console, accessible
through a door or panel to prevent undesired use or 



abuse; or the same may be internally disposed as a movable sub-assembly
connected to its electronics via 60 a flexible cable, so that the operator
can open up the console and access the keyboard to enter whatever
information is desired and then may reinsert it back into the console.
General operational description So much for the overall mechanical layout
of the preferred apparatus of the invention. Before 65 proceeding to
describe details of the physical construction and operation, it is believed
to be conducive to 4    0 016 276 clarity, first to describe in block
diagrammatic form the general overall operation of the system. Referring,
therefore, to Figure 2, the before-described power supply 1 may receive ac
voltage available in the office, such as 115 or 220 volts, generating the
necessary ac and dc voltages and currents needed by the various parts of
the device. Should the primary power source be interrupted, the previously
mentioned back-up 5  battery 3, which normally Is not in use and is just
being charged from the primary source, will serve to keep operational
certain key parts of the device; namely, the microprocessor 5 and the
random access memory. A suitable microprocessor for the purposes of the
invention is, for example, the Z80, as described in the February, 1977
Mostek Corporation Z80 Technical Manual. Other parts of the device, such as
the printer 19 and display 11 are not powered from this emergency source
because it is presumed that the device will not 10 be used in normal mode
at such time: but it is vital to keep memory from being lost, and
specifically the random access memory. Two kinds of memory are herein used
with the microprocessor 5; first, a program memory 7 (PROM), and also the
before-mentioned random access dynamic memory 9 (RAM). In the program
memory 7, the firm ware is stored; that is, a control logic executed by the
microprocessor 5 to generate the appropriate 15 command sequences such as
are required to read the card T, print on the card, process the keyboard
27, etc. In the data storage memory 9, on the other hand, the information
obtained from reading the time cards T or information obtained from
initializing the time clock with, for example, the parameters of when a
person can enter and leave and like data, is stored. All data stored at 9
is held for use in, for example, a larger payroll processing computer
elsewhere, with this information transmittable by phone-line to either a 20
central holding computer or to a payroll processing computer by means of
external communications, as through the modem 25. The previously mentioned
numeric display 11 is used to indicate the time of the day, and to give a
feed-back to the operator, for example, when it is being initialized and
the operator is entering the date or the time in this numeric display. A
6-digit LED type display is shown for illustrative purposes. 25     The
four malfunction lights 13 may be incandescent bulbs or LED indicators or
the like to indicate some abnormal operation of the clock such as, for
example, that the card is not read properly, or that a person is putting in
a time card T which indicates that such person should not be punching in at
this time, or that something has gone wrong in the clock that requires
servicing. A card detector 15 is provided, which detects the time card T as
it is being inserted into the time clock 30 guide 2. This card detector can
be of one of two types. It can be a photo-transistor and LED or similar
combination connected for transmission of light to the photo-transistor; or
it can be of the reflective type wherein the insertion of a card causes
this light to be reflected from the source into the photo-transistor where
otherwise it would not be so reflected. In either case, the detector 15
alerts the electronics to the fact that a card is entering or that a card
is still in the machine; and it will so indicate that state until the card
is 35 removed. In accordance with the invention, the time card T consists
of various components, later more fully discussed, including a longitudinal
margin set of clock track marks 2' (Figure 3) used for determining the
position of the card relative to the printer 19 and in particular to the
line to be printed. There is also a central 40 lower clock-track 2" in the
data field 6 which indicates the number of the row being read. The data
field 6 is the area where information is mark-sensed on the card. The print
area 10 (Figure 3) is the upper area on the card T upon which the
information that is outputted from the time-clock to the person using the
card is printed. In the block system of Figure 2, the time card T is shown
exposed to the mark-sense detector 17 that 45  actually reads the
information in the data field 6 of the card T and converts the same into a
form useable by standard microprocessors 5. The printer 19, particularly
designed for printing on cards, may be of various types such as a drum
printer or a matrix-printer. While a loud speaker 31 has been before
described for giving an audio indication of improper operation, or to alert
the operator that something is unusual or requires attention, such
indication need not 50 be given by a loud speaker. Other warning devices,
piezo-electric resonators, etc., may also be used. Turning, now to the
keyboard 27, this keyboard enters information in initializing the clock,
including setting up the correct time and date, the pay period endings and
the like. It is also used at other times by a supervisor or operator to
input specific commands to the clock, such as changing or entering
something which would not normally be permitted, or requesting a summary of
information in the clock. It is also used 55 by maintenance personnel in
requesting tests of various specific functions of the components inside the
clock. For example, maintenance personnel could use the keyboard to turn
the printer on and off to make 



sure that it is working. They could use the keyboard to request that a
specific line of print be printed on a card, or to request a check of
memory by having the computer write a known thing into and out of each
address, or to check out the whole operation by speeding up the time, say
ten times or one hundred times 60 faster than normally, so that the
maintenance personnel can check that the algorithms are being executed in
the expected manner. There are basically two kinds of communications,
external and internal, useful with the system of the invention. The
external communication has been previously mentioned in connection with the
modem 25 to enable the clock to transmit its data to a payroll processing
computer or some central holding computer. 65 The external communications
port may, for example, consist of RS232C interface, modem, and data access
5    0 016 276 arrangement that will automatically answer the telephone
when it rings in order to establish a two-way telephone communication.
Internal communications is illustrated at 23, wherein the internal
communications port comprises a frequency-shift keyer (FSK) to provide
tones which represent the digital signals, enabling one clock to 5
communicate with another clock. This has at least three principal
functions. First, it is often necessary in multi-clock installations to
synchronize the time in all the clocks; secondly, this would enable a
person punching in on one clock to punch out on another clock that does not
have information as to that person, but could obtain the same by
inter-clock communications. A third use of this would be in support of the:
external communications port as a cluster-controller to prevent more that
one clock from answering the 1o telephone at once or try to communicate
simultaneously over a single telephone line. The time card It is now in
order more fully to describe the novel time card T of the invention with
particular reference to Figure 3. As before stated, the time card uses
longitudinal margin track marks 2', shown on the left edge 15 although the
opposite edge could also be used. The clock-track 2' enables determination
of the position of the card relative to the print line adjacent the
particular clock-track mark 2'. The parallel marks are preferably equally
spaced as illustrated. The interior or central similar clock-track 2"
preferably divides the two halves of the data field 6, increasing by two
the amount of skew which the card can tolerate and still be able to read
accurately the inserted data such as the pencilled blocks 8 in the data
field 6. 20     The remaining component of the card T is the area 10 on
which the information is printed, as shown at printed lines 10", 10"', etc.
While the cards of the invention can be used for various purposes,
principal purpose is the recording of the employee's coming and going, and
displaying the amount of time for which the employee will be paid, both so
far that day, and so far that week. A typical line of print 10", for
example, may consist of the 25 following: the date, for example, the 26th
day of the month; the time at which the employee punched in, for example,
12:49 pm; the time at which the employee punched out, for example, 3:52 pm;
the total number of hours credited with working so far this day, for
example, 3 hours and 3 minutes. The daily working time may be somewhat
different than just subtracting the difference of the time at which the
employee punched in, from the time at which the employee punched out,
because each employer may have rules that penalize 30 employees for
arriving late, or rewards for employees arriving early, or the like. The
last item on the line may be the total amount of time worked so far that
week, for example, 3 hours and 3 minutes this week. As the card is inserted
there are certain checks made by the micro-processor computer device to
insure that the card is being read properly. At the bottom of each data
field 6 is a start code, shown at the left-hand side as the all black line
2A, the right-hand side all white start code 2B'. As the card T is
inserted, then the 35 micro-computer expects to see on the left side, for
example, the black start code 2A; and then it expects to see ten data rows
and then the upper left-hand white stop code 28. In that period, there is a
fixed number of clock-tracks which it must count; in this case, twelve.
When the computer reads a card, therefore, it looks at the two darkest
marks in a column and checks to see that one is the start code 2A, whence
the other is the desired mark. If one of those marks is not, 40 however,
the start field code 2A, and if the last row read is not the white code 2B,
the computer rejects this and responds appropriately; in this case,
generating a sound in the speaker 31 and causing one of the abnormal
function indicator lights 13 to become lit. In such case, it is
requestedthat the card be re-inserted. As for the normal operation of a
time card T, the employee's number is marked into the data field 6. As an
example, the card in Figure 3 shows an eight-digit employee number,
63659026. As a check that a data 46 field was not improperly marked, such
as by being off maybe one box, a check sum digit in the last column of the
employee's number may be used. Considering the employee number 6365902, the
last digit 6 is electronically computed from the first seven digits; and in
fact the time clock checks that digit by comparing what it read to what it
computes in the first seven, only accepting the card as properly identified
with the employee user when the number it computes matches the number it
reads. With the employee number so precoded onto the card, the employee
inserts the same into the guide 2, Figure 1A, and as he inserts it, the
data field 6 passes through the mark-sense detector 17, Figure 2. The
mark-sense detector electronically reads and extracts the information from
the card and the computer then refers to this employee's previous
identification and other information electronically stored in the data
storage memory and computes what 



line is to be printed next. As this card is being inserted, a clock-track
detector counts the number of 55 clock-tracks 2' that have passed, and when
the same gets to the line which is to be printed, a card grabbing solenoid
(which is part of the card printer assembly 19) grabs or clamps the card
and holds it firmly, and, for example, the day of the month and the time of
the punching-in will be printed, as at 10". At that point, the
card-grabbing mechanism will release and the employee is free to pull the
card out of the system. The machine will know when the card is out of the
device because the card detector 15 will so indicate, such that 60 the
apparatus is now ready to receive the next card. There are certain abnormal
events that might, however, occur when an employee punches in. As an
example, the rules governing the employee's shift may not permit the
employee to punch in at that particular time. If this happens, the
time-clock does nothing; it does not grab the card and it does not print on
the card. It does, however, display an illegal or improper entry indication
on an abnormal function 65 indicator lamp 13. As another illustration, the
employee may forget to punch out. Let us say that the    0 016 276 employee
punched in at 1:52 pm on the 26th, and came back at 2:56 pm on the 27th.
The clock, realizing that more than 16 hours had passed, which is the rule
for determining a missing punch for this particular shift, would not then
try to punch the employee out at that time. Instead, the clock may indicate
a missing punch in the area where it would normally have punched out, and
would proceed to the next line and 5  punch the employee in on the 27th at
2:56 pm, considering that a punch-in. The use of a special number on a card
for a supervisor may enable the activation and use of the keyboard 27 which
otherwise is inactive. The supervisor can now use the keyboard to enter
commands as previously mentioned and as hereinafter detailed. Another card
may be used for maintenance, allowing an installation repairman access to
certain 10 software routines which are useful in determining what may be
malfunctioning. In such instance, the maintenance card number will activate
the keyboard 27, causing the keyboard to light up and making the same
available for entering commands to test the various components inside the
apparatus, as later more fully explained. 15 The control logic It is next
in order to discuss logic which controls the functioning of the apparatus
in its normal mode. The logic diagram of Figure 4 contains legends
explaining the control function. Normally, the micro-processor 5, in
addition to keeping track of time and displaying, is constantly looking for
the insertion of a card into the card reader or mark-sense detector 17. If
a time card time T is inserted and is detected by 20  the card detector 15,
then the data on the card is read. The alternative is that there is no card
in the card reader and the card detector 15 has thus not detected anything;
in which case, the computer looks to see if there are any requests for
either internal or external communications, as at 25 and 23, Figure 2. If
there is such, the requests are processed and the computer returns to
looking for a card being inserted into the reader. 25     Assuming a card
is inserted into the reader, the data is read off by the mark-sense reader
17, and the processor must then determine whether this is a good card, by
looking at the start and stop code marks 2A, 2B, etc. in relation to the
twelve middle clock tracks 2" on the card T, as before described in
connection with Figure 3. If this was not a good card read, then the
processor generates a trouble signal on loudspeaker 31 to alert the user
that the card was not read, and activates a trouble indicator light 13,
lighting the legend 30  "reinsert card" so the user knows to remove the
card and reinsert the same, with the control logic waiting until the card
has been removed before returning to looking for the insertion of a card in
the reader. If, however, the card that was inserted in the reader was in
fact read properly and is a good card read, as described previously, then
the processor must next determine what kind of card it is. It could, for
example, be one of three types of cards. It could be an employee card; it
could be a supervisor or operator 35  mode card; or it could be a
maintenance mode card. The processor knows if it is an employee card by the
check digit at the end, as before described, since the supervisory mode
card and maintenance mode card are particular numbers in which their eighth
digit is not a check digit as in the case of an employee number. If none of
these cards is recognized, the computer lights the illegal entry lamp and
waits for the card to be removed from the reader before returning to 40
normal processing. If the card is in fact either a supervisory mode card or
a maintenance mode card, the keyboard 27 is activated, as before explained,
and the computer search is for either a legal operator mode command, or a
maintenance mode command, respectively. The processor looks at the -command
to determine first if such is an exit command, meaning exit from either
supervisor or maintenance mode. If it is an exit command, 45 the keyboard
27 is de-activated, the light underneath the keyboard is extinguished, and
processing goes back to looking for the insertion of another card into the
reader. Should the command not be an exit command, then whatever it is, is
processed; and the computer resumes searching for other commands until it
receives an exit command. Assuming, now, that the card that was inserted is
an employee card, then the processor searches the 5o employee file stored
in the data storage memory 9, and computes the next line of the card which
is to be printed. After that computation is made, it counts clock-tracks 2'
until the next print line is reached, and the 



computer also determines whether or not the employee is allowed to punch in
at this time. If the employee is not allowed to punch in at this time, the
computer lights the illegal entry indicator 13 and waits until the card has
been removed from the reader, then resumes looking for another card to be
inserted into the 55 reader. If the employee is allowed to punch in at this
time, however, the card is grabbed at the computed print line, and then the
processor must determine whether the employee is punching in or punching
out. If the employee is punching in, the printer prints the day of the
month on the card and it prints the current time and stores the information
in data storage memory 9. Then, it releases the time card T from the
printer 19 and waits until the card has been removed from the reader before
it resumes looking for a card to be 60 inserted. If the employee is
punching out, on the other hand, the computer will cause the punch-out time
to be printed on the card and it will store the punch-out time in the data
storage memory 9, computing and printing the total time worked so far that
day and, in addition, the total time worked so far that week. When that is
completed, the time card will be released from the printer 19 and the
processor will wait until the card has been removed before returning to
searching for the insertion of another card. 65     While this description
contains the basics of how a card is processed, refinements are available.
7    0 016 276 Should an employee forget to punch out, for example, as
previously discussed, and this is determined by more than 16 hours having
passed since the punch in, instead of grabbing the card and punching the
present time as a punch out, the processor assumes that the employee has in
fact forgotten to punch out. The processor will cause the card to be
grabbed and it will print a missing punch in the area in which the 5
employee was expected to punch out, and assume that currently the employee
is a punching in. Hours will be accumulated from that time, but with the
ignoring of the area where the punch-out was forgotton since there is no
way to compute the total time. Referring again to the supervisory or
operator mode command, there are at least two kinds of basic commands. The
first type commands change or alters data in some way; and the second
requests reports 1o or summaries of the data in the clock. Examples of the
former are commands to change the time of day, change the date, duplicate
an employee's time card because it has been lost, authorize an employee to
punch in when the employee would normally be prohibited from punching in,
etc. Examples of the second kind of commands are asking for summaries of
information from the clock such as a listing of all employees and how many
hours they have worked so far this week or this day; or a summary of all
the employees who 15 punched in late; or a summary of employees who have
not punched in at all today and are absent; or a summary of employees who
have worked more than some specified number of hours, etc. As an
illustration of a particular supervisory or operation command, consider the
requirement that the time being displayed by the clock be changed. The
operator causes the clock to go into the operator mode by inserting into
the card reader the supervisory or operator mode card which contains a
special operation 2o mode access code in the mark sense field. This serves
effectively as a switch and, indeed, in an alternative version of the
invention, the same function may be attained by means of, for example, an
electrical key switch as later discussed. The system firmware recognizes
that the number on this card is not an employee number because, as before
explained, the last digit of an employee number is check-sum digit which
can be computed from the first 7 of the 8-digit employee number. When the
system computes the last digit on 25 the supervisory card and finds that it
does not match the last digit on the card, it looks through a table of
special numbers, one of which is the supervisory or operator mode access
code. Finding that the number on the code is the operator mode access code,
the firmware causes the keyboard 27 to be illuminated and scans the keys
for input commands. In the version illustrated in Figure 1B, the keyboard
command to change the time is *, 1, ENT. After entering this command, the
operator enters the time on the keyboard 30 (e.g. 1245A). Assuming no other
corrections, commands, reports, etc. are required, the operator then
returns the clock to its normal operating mode by entering *, 0, ENT on the
keyboard. This deactivates the keyboard 27 and causes the time to appear in
the numeric display 11. There are decided advantages to the use of the card
of the invention operating as a secure switch to enable the operator or
supervisor to switch modes, and similarly the maintenance or diagnostic
personnel 35 to switch from normal operation to a diagnostic mode, as
distinguished from mere key switches for changing from normal operation to
the respective operator-supervisor or diagnostic modes. In accordance with
the preferred card switching, the invention enables a print out, for
example, of the particular maintenance routine that has been performed,
providing a permanent record thereof. A further advantage resides in the
fact that either pre-recorded instructions on the card can be entered
directly through the use 40 of the card, or the keyboard may be employed
for providing commands, or a combination of these techniques is available.
The invention is, however, useful if resort is had to mere key switches,
though such switching does not take full advantage of all of the features
available with the card technique. As for an illustration of a maintenance
mode command (e.g. expedite time), the timeclock firmware includes a set of
diagnostic routines designed to assist the repair and maintenance of the
unit. These routines are accessible 45 only when the clock is operated in
its maintenance mode. One such routine enables three keys on the keyboard
even after the clock has been returned to its normal operating mode. These
three keys are used to speed up the rate at which time on the clock
increments. The first key speeds up time by a factor of 60, the 



second by a factor of 600, and the third key restores it to its original
rate. To enter maintenance mode, the repairman inserts a maintenance mode
access card which illuminates 5o and activates the keyboard. The repairman
then uses the keyboard to enter the speedup command. In the system of
Figure 18, this is *, 5, ENT, for example. He then exits the command mode
by entering *, 0, ENT. This will cause the keyboard illumination to cease
and the keyboard will be partially deactivated. The clock will operate in
its normal manner and will display the time of day, incrementing 1 minute
each minute. However, if the "4" key is pressed, the time display at 11
will speed up, incrementing 1 minute each second. 55 Pressing the "7" key
will cause the time display to increment 10 minutes each second; and
pressing the "1" key will cause the time display to return to its original
rate, incrementing 1 minute each minute. Electrical and sub-assembly
details Figure 5 shows how the various sub-assemblies are electrically
connected, being particularly 6o concerned with the subassemblies
associated with the mark-sense detector or card reader 17 (namely, the card
guide assembly 20 and the printer assembly (P.A.)19). and with the parts
exploded and placed side-by-side and in cross-reference positions for
explanatory purposes only. The before-mentioned means for clamping and
immobilizing the card atthe appropriate point labelled "Card Clamp
Solenoid" in the card guide assembly 20 of Figure 5, is connected to the
electronics located on 65 a printer interface board 29, so-labelled,
connected through plug P4 thereof. The previously described card 8    0 016
276 detector 15 (Figure 2) is mounted upon the printer assembly 19, being
connected to plug P6 of the so-called optics board 29', containing all the
electronics relating to the optical operation of the device. The sensor or
card-reading block 17 (Figure 2) which does the actual detection of the
data in clock-tracks 2' of the cards T is shown mounted on the printer
assembly and is connected via plug P7 to the optics boards 29'. 5     A
suitable printer for the purposes of the invention, for example, is the
Model DTP9 manufactured by Practical Automation Company. The various
operations of this type of printer 19 and similar printers are (1)
activating the solenoids of the printer head that produce the dots via plug
PS to the printer interface board 29; and (2) moving the array of
dot-making solenoids laterally by a stepping motor referred to as the
printer "head motor", controlled by connection to plug P1 of the printer
interface board 29. The printer 19 also 1o contains a photodetector or
other detector, labelled "printer head detect", for detecting when the
printer head has reached the end of the line and needs to be re-positioned
at the beginning of the line, being shown connected to plug P3 on the
printer interface board 29. Figure 5 also shows how the before-mentioned
battery 3 and power supply 1 are connected to the mother-board 21', Figure
1C. Referring again to assembly 19 of Figure 5, the ribbon advance motor
for the printer, so-labelled, is 15  shown connected to plug P2 of the
printer interface board 29, and is used to advance the ribbon during the
printing, for wear considerations. The CPU (central processing unit) board
contains the microprocessor 5 and the program memory (PROM) 7 of Figure 2,
and is located on the mother board 21' alongside the random access memory
board 9 for data storage. Above those is shown the location of the optics
board 29' containing the electronics used 2o  to read the information off
the card, and above that is the printer interface board 29 which contains
the electronics needed to drive the various above-mentioned functions of
the printer. Above these is a board labelled "DSKY" that has the
electronics to drive the display and to decode the keys on the keyboard 27,
Figure lA-C. A suitable optics sensor assembly, array or block 17 for
mark-sense reading of the information on the 25  card is detailed in
Figures 6A and B, with an array of lamps 17' mounted on a board to
illuminate a particular area of the card, preferably through a green-glass
filter or the like to filter out the large amount of infrared spectrum. The
phototransistor array is exposed through openings 17" to a restricted field
of view corresponding to that area on which marks would be put onto the
card; the phototransistors either seeing a significant amount of reflected
visible light if the card is basically white or unmarked, or a very small
30  amount of light if the card has been marked with a black box that
absorbs, as distinguished from reflecting the light. Figures 7, 8 and 9
show how the components of the electronics are electrically connected and
controlled by the microprocessor 5, which, as is well known, has an
architecture comprising address, data, and control busses. In connection,
for example, with an 8-bit microprocessor 5, the data bus is shown in 35
Figure 7 as provided with eight lines to transfer its data, eight bits at a
time. The address system is a 16-bit address bus permitting the addressing
of up to 64384 words of memory; and the control bus is shown as a 4-line
control. The microprocessor busses are interfaced to the PROM 7 (Figure 2)
containing the program instructions with the address and control lines
connected to standard decode circuitry, and the data bus connecting
directly to the appropriate lines on the PROM to read data out into the
microprocessor. The 40  random access memory circuit 9 (RAM), is also shown
in Figure 7 even though this is physically located on a different board
than the CPU and PROM as previously described in connection with Figure 5.
The decoding of the addresses is done in a fashion similar to that of the
PROM and again the data lines are connected directly to read the data into
the microprocessor 5 and to write data from the microprocessor into the RAM
9. Such bi-directional data flow is indicated in Figure 7 by the opposite
arrows at "DATA" at 



45 the RAM circuitry 9. as opposed to the PROM which is uni-directional, as
indicated by the single arrow "DATA" thereabove. Figure 8 is an extension
of the busses of Figure 7, showing how they interface to other
sub-assemblies of the time-clock including the printer 19, the keyboard 27,
the clock-track detector and the mark-sense circuit 17. Again, the
indicated decoding is by standard well-known technique. Suitable specific
circuitry for 50  the printer 19, the keyboard 27 and clock-track and
mark-sense 17 are hereinafter described in connection with respective
Figures 10, 11, 12 and 13. Figure 9 is a further extension of the bus
structure of Figure 8, showing an interface to the communications circuitry
23 and 25 discussed earlier in connection with Figure 2. Considering the
external communication at 25, such as to a computer whose purpose it is to
poll all the time clocks of an installation 55  and to collect or gather
the information, interfacing may be effected by an RS-232C type interface,
in turn connected with a modem of, for example, the Bell 103 (or similar
Vadek Corporation Modem-1976 bulletin "Why Modems"). (See, also, Motorola
Semi-Conductor Products Inc., application Note AN-747, Low-Speed Modem
System Design Using the MC6860). The actual interconnecting to the
telephone lines is made via a DAA (data access arrangement). This is
normally supplied by the Bell Telephone Company for 60 automatically
answering the telephone lines (suitable Bell model numbers being listed,
such as the CBS1001A or F, or the CBT 1001 B or D). As for the internal
communications for talking to other time clocks located over some defined
area, as before discussed, the first task is the synchronization of all the
timeclocks, as by having one time clock tell the other time clocks what
time it is. Another purpose for this internal communications, as previously
mentioned, is to enable many time clocks to talk to the same 65 central
computer via the telephone line, but avoiding problems such as time
clashes, etc. This may be 9    0 016 276 accomplished by having one clock
serve as master to talk to the central computer via, for example, the Bell
103 compatible arrangement previously described, and with this clock taking
commands which are then relayed to the other clocks of the system, so that
only one clock need be directly connected to the telephone line. 5      In
Figure 9, accordingly, one clock (#1) is shown connected to another time
clock (#2) with the aid of well-known frequency-shift keying modulators at
23. Returning to Figure 8, it remains to describe in detail suitable
printer circuitry 19, keyboard circuitry 27, and clock track and mark-sense
circuitry 17 for the practice of the invention. A preferred printer
circuitry 19 is illustrated in Figure 10 for controlling the actual printer
mechanism 1o earlier described in connection with Figure 5. Figure 10 shows
seven input data lines [err] connected through buffers U3 and U4 to drive
respective transistors TR1-7 which in turn are connected to each of the
seven solenoids S1-S7 controlling seven dots in the dot markers of the
printer head. The last line D7 is used to supply power to the head motor
that drives the head across the print line as described in the embodiment
of Figure 5. Diodes R'1-R'7, shown connected across the solenoids S1-S7,
are used to prevent 15 improper negative voltages, occurring as a result of
solenoid magnet current drive, from destroying the drive transistors. In
Figure 11, a schematic diagram of a suitable capacitive keyboard 27 is
shown, with the keys represented by capacitors. The signal from a square
wave oscillator (say 80 KhZ) that goes through the capacitors of the
keyboard is normally in phase with the signal that does not go through the
keyboard. 20 Putting a finger on one of the capacitor keys, however, varies
the phase such that the output is altered. Specifically, the free-running
80Khz square wave oscillator signal is applied to the input of a buffer U3A
for buffering. U3B returns the phase, [err] to [err]. This buffered signal
is then applied to the inputs of: analog multiplexers U10 and U11;
input-a-of exclusive-OR U6; and to the gate of [err]. Outputs 0-7 of U11
are 2s successively selected while U10 is inhibited; then outputs 0-7 of
U10 are successively selected while Ul 1 is inhibited. This addressing
process is repeated until the data is detected at Do', indicating a
character has been selected. The addressing process begins again after data
has been entered. Operation mode I (no character selected) 30     The 80khz
signal, [err] is multiplexed to output 2 of U10; i.e., a character "CLR".
Since the "CLR" character has not been selected, the [err] signal appears
at nearly full amplitude at the sum node through C, and C2. Another signal,
[err] also appears at the sum node via the drain of [err] through C4. Due
to the level of the DAC, the [err] signal amplitude is much lower than that
of the [err] signal. The signals add, and result is a signal of [err] at a
reduced amplitude. 35     AC coupling at both the input and output of U9
provides a signal (at the output) of [err] swinging above and below ground.
U30 is a linear inverting amplifier, thus returning the phase to [err], and
also references the signal to ground. U6A performs the indicated
exclusive-OR function and in this case (Mode I), the output is (3) as
shown; i.e., (1) at the sum node produces (3) at the exclusive-OR output.
U6A output (3) appears noisy due to slight phase shifting of U6A input b.
This arises from additional gate delays along 40 that signal path. Delay T
is used for reducing the "spikes" to below threshold values, and is about
5mS. U6B is used for buffering to U4. U4 gates the data (in this case "0")
with KEYWR-L. Since no data was present, 



the selection process addresses the next character to "see" if it has been
selected. Operation mode 11 (character selected) 45     Operation here is
similar to Mode I so far as signal paths are concerned, but with the
following differences. Since a character has been selected, the 80khz [err]
signal at the MUX output is effectively grounded through capacitance C3.
The output of C2 (at the sum node) is approximately 0. The only signal now
appearing at the summing node is the low amplitude [err]= 180 signal (2)
coupled 50 through C4. Signal (2) at the sum node produces signal (4) at
the exclusive-OR output. Following through, as before, this case (Mode II)
produces a logic 1 at the output of U4, and "1" is entered when Key WR-L is
applied, thus entering that character. The calibration signal from the DAC
must be selected is such a way as to make the amplitude of the [err] signal
(2) the same as the amplitude of the combined [err] signal (1) as in Mode
l, and at the same 55 time not be too great as to overcome the 0=0 signal
in Mode I, thus creating a false [err] at U4. This calibration takes plake
automatically via hardware-DAC-software interfacing. The clock-track and
mark-sense reader circuitry An important feature of the invention, in
preferred form, as before noted, is the relaxed requirement on 6o type of
card and on the markings upon the card. The invention, indeed, also
provides a novel mark-sense reader that reliably distinguishes intentional
marks from accidental marks, such as dirt, finger prints, etc., and
additionally meets cost constraints with efficient use of microcomputer
components required for other purposes. As previously discussed, prior
mark-sense readers employ threshold-operated comparator circuits in which
the transition threshold from dark to light is absolute. If an
unintentional mark is darker 65 than the threshold, or an intentional mark
is lighter than the threshold, such will be misinterpreted. In 10    0 016
276 addition, there are considerable difficulties and costs in matching
thresholds from channel to channel, and in maintaining the threshold
settings as functions of time and temperature. In accordance with the
present invention, on the other hand, recognition may be made of the fact
that reading the clock tracks 2' and 2", in which the optical density of
the printed dark marks is known, is a 5  fundamentally different process
than reading the data channels in which the optical density of the marks
are not predetermined. The mark-sense reader of the invention, therefore,
in preferred form, uses a different circuit for the clock track than is
used for the data channels, as will now be explained. Turning, first, to
the mechanical aspects of the novel mark-sense reader of the invention, as
shown in Figure lA, opposing plastic guides 2, preferably of black
light-absorbing material, are used to direct and 1o align the card T as it
is pushed down in front of the line or block of phototransistors 17,
labelled in Figure 68 with notations Q5, Q6, etc., to correlate with the
phototransistors in the circuit diagram of Figure 13. As before explained,
the field of view of the phototransistors is limited to an area
corresponding to the individual mark-sense blocks or spaces in the data
region 6 on the time card T, Figure 3. The light generated from the lamps
17' is thus either mostly absorbed by a black mark or mostly reflected by
the white card; 15 and the presence or absence of this light is detected by
each of the phototransistors. Since the card guide 3 is of black
light-absorbing material, as before stated, the mark-sense detector cannot
distinguish a black mark on the time card from the condition of the
non-existence of a time card. The card-detector LED light source and
phototransistor 15 of Figure 2 is therefore provided, to be activated by
the reflection of light from the card (though transmission could also be
used), thus to enable an unambiguous determination of 20 the presence or
absence of a card. Considering, initially, the clock track mark-sense
electronics, Figure 12, the light-emitting diode D1' and phototransistor Q1
comprise the before-mentioned card-detect circuit 15 of Figure 2. The
voltage at the collector of Q1 is high when a time card is in the
mark-sense reader and becomes low when the card is 25 removed. Inverter U1
is used to sharpen the transition of this waveform, and connects with a
buffer U2, the outputs of which are enabled by a "clock input enable"
signal. When not enabled, the output of U2 is in a high impedance state,
thereby isolating the card-enable circuit from the data line d6 of the
microprocessor 5. 02 is the phototransistor of the array that detects the
light reflected from the clock track marks 2', 30 Figures 3, 6C, and its
sensitivity is determined by the amount of current provided to the
collector of Q2 from a constant-current source consisting of Q3 and
resistor network R4, R5, R13, and R1 1. Diode D2, connected between R4 and
R5, is provided for temperature compensation, while a capacitor C2 is
provided at the junction of R5-R11-R13, to limit high frequency response.
The amount of current sourced by Q3 is determined by the voltage divider
formed by resistors R5 and R13 in parallel with a combination of R7, R8, 35
R9 and R10. These resistors are tied to the microprocessor data lines do,
dl, d2 and d3 through respective four latches U7 A-U7D. The data line also
connect with latches U9 controlling the printer operation through U8 also
inputted from card detect and clock track lines d6 and d7. The outputting
of a logical "zero" on a data line and enabling of latch U7 grounds the
corresponding resistor; i.e. puts it in parallel with R13, thereby
decreasing the effective resistance of the resistor network. A logical
"one" on any of the data lines 40  dO-d3, however, will produce the
opposite effect; i.e. it increases the effective resistance of the network.



The sensitivity of the clock track phototransistor 02 therefore can be
controlled by the program in the microprocessor 5. Capacitor C1 limits the
high frequency response and resistor R3 provides hysteresis to increase
noise immunity by spreading the positive and negative going transition
levels. Buffers U3 and U4 are shown respectively provided across C1 and in
series across R3, with U4 connecting to buffer U5 feeding 45 the base of
later-described 04 and buffer U6. Transistor Q4 sources current to LED D3,
through a current-limiting resistor R6, to provide a visual indication of
the performance of the card detector sensor for diagnostic purposes. The
base of Q4 connects with a buffer U6 with tri-states outputs identical to
U2. The microprocessor 5 operates the clock track detector in the following
manner. In normal condition, the card detect interrupt is enabled, such
that when 50 a card T is inserted, the microprocessor receives an interrupt
indicating that the signal on data line d7 is black (because the plastic
card guide 3 is black). The microprocessor then immediately calibrates to
black, before the white card reaches clock track phototransistor 02, by
first pulling resistors R7-R10 high by means of latch U7. This causes the
output on d7 to indicate black. Parallel resistor combinations of R7-R1O
are then sequentially pulled low (in order of decreasing effective
pull-down resistance) until the output on 55 d7 corresponds to white. At
this point, the effective resistance is increased until the output on d7
returns to the black state at a level just above that needed to transition
to white. The operation is now in condition for the card edge to pass
phototransistor Q2. This is indicated by output d7 transitioning from black
to white. The circuit now increases the effective pull-down resistance of
the parallel combinations of resistors R7-R1O until the output on d7
indicates black. At such a time, the so effective pull-down resistance is
decreased until the output on d7 returns to a white state at a level just
below that needed to transition to black. This sensitivity setting may be
called the "white sensitivity". The reaching of phototransistor Q2 by the
block calibration mark is now awaited. The computer now decreases the
effective pull down resistance until d7 indicates white and then backs off
until d7 returns to a black state just above that needed to transition to
white. This setting may be called the "black sensitivity". The 65 computer
then calculates the clock track threshold to be approximately halfway
between the black    0 016 276 sensitivity and the white sensitivity and
then causes U7 to implement a resistor combination corresponding to this
value. As before stated, the data channel mark-sense detectors Q5, Q6, etc.
operate differently, in accordance with the invention, from the clock track
circuit of Figure 12. The schematic diagram of the data channel 5
mark-sense detectors, is shown in Figure 13. The phototransistors Q5-Q12
correspond to the array 17 of Figure 6B. Each phototransistor is associated
with a CMOS bilaterial switch (such as types 4016's or 4066's), labelled
U10-U17 to correspond with respective phototransistors Q5-Q12. The
bilateral switches U10-U17 are activated by means of the "reset" line when
initiated by the clock track interrupt, thereby allowing respective
capacitors C3-C10, connected between emitters and collectors of respective
phototransistors 1o 05-012, to charge. As soon as possible thereafter (i.e.
a few instruction cycles of the microprocessor 5), switches U10-U17 are
deactivated. The phototransistors Q5-012 will then discharge their
respective capacitors C3-C10 at different rates, proportioned to the amount
of light incident upon them. Those phototransistors receiving more light
will have a lower collector-to-emitter impedance and will discharge their
corresponding capacitors at a higher rate. Buffers U18-U25 are respectively
connected to capacitors 15 C3-C10 to sharpen the waveforms into
negative-going edges that transition when the capacitors are about half
discharged. Tri-state latches U26-U33, respectively connected to buffers
U18-U25, and the corresponding output data lines dO-d7 are read by the
microprocessor 5. Initially, there will be "1's" on all of the data lines
because the capacitors have not had sufficient time to discharge. The
reading process is repeated until one of the data lines transitions from
high to low. The resulting data word is stored in 20 memory along with the
total number of reads made by the microprocessor up to the occurrence of
this transition. The reading process is then continued, storing the data
word and the read number (which corresponds to the decay time) each time a
transition occurs on one of the data lines. When all of the data lines have
transitioned to the low state, the reading of this mark-sense row or line
is terminated. Upon receipt of another clock track interrupt, the next row
or transverse line of mark-sense data is 2s similarly read. This process is
repeated twelve times, corresponding to rows or lines for the start code
2A, stop code 2B and 10 digits for the format 6 of the card T of Figure 3,
as before explained. The microprocessor, in conventional manner, now sorts
the data, which was stored by rows, into a column format. For each of the
12 entries in each column, the decay times are compared and the entries
corresponding to the two longest decay times are selected. Since operation
in accordance with the 30 invention requires one and only one intentional
data mark in each column in the mark-sense field 6 of the time card T, one
of the entries selected by the microprocessor must be either the start code
or stop code (depending upn the column). If, however, neither mark selected
corresponds to the correct start or stop code, the reading of this card is
considered to have been unsuccessful; and the appropriate responses are
initiated by the microprocessor. 35 Microprocessor control While it is
considered that, from the foregoing, one skilled in this art can readily
practice the invention, 



for purposes of completeness, a suitable computer program for controlling
the mark-sense reader, printer, 40 displays, etc. will now be outlined. The
software structure consists of three prioritized levels of external I/O
functions. The highest priroity functions are the following three versions
of the 60-cycle interrupt handler. One version is used if the interrupt
occurs while the control program is executing the initialization routine.
The second, is the normal 60-cycle interrupt handler which updates both the
time data and the display, as well as operating the bell schedule; and the
third is used if an interrupt occurs while reading a time card, 45 and it
just updates the time data. Because a cumulative time error will occur if
these interrupts are not processed, they have the highest priority and are
non-maskable. The next priority level processes interrupts generated by the
card-detect sensor 15, clock track detector Q2, etc., and printer timing
pulses. These interrups are maskable, and should a 60-cycle interrupt be
received while processing these functions, they are themselves interrupted
and execution of the fast (3rd) version of the 60-cycle interrupt 50
functions is then completed. The type Z-80 microprocessor, for example, has
been found fast enough to complete the execution of both the maskable and
unmaskable routines in the required amount of time, even for reading clock
tracks. The lowest priority level is given to the scanning of the keyboard
27, handling communications between multiple clocks on a single system at
23, Figures 2 and 9, and handling communications between the clock and the
central payroll processing computer as at 25. This function is 55 processed
by having the computer cycle through the appropriate VO ports until it is
interrupted by a priority 1 or 2 function. Time clock program control logic
(Power on interrupt) 60 Initialization routine 1. load the interrupt vector
with the address of the non-maskable interrupt handler which just returns
to the program currently in execution so that the initialize procedure will
be completed regardless of any interrupts which may be prematurely
received. 65     2. scan the keyboard until the time of day and date have
been entered. 12    0 016 276 3. load the interrupt vector with the address
of the version of the non-maskable 60-cycle interrupt handler which updates
the time of day information, updates the time display and implements the
bell schedule. 4. initialize all data tables and variables. 5      5. load
the interrupt vector with the address of the maskable card detect interrupt
handler. Programmed I/O routine (start) 10 1.              has
a. respond to the keyboard                   has              key with an
been activated by-    yes[err]a key been-yes     audible tone the special
pressed?         b. decode key 15                     card
entry code?                       [err]            c. execute [err] No
No              command 20 2. check local communications port for data
updates from other clocks on the system. 3. check the external
communications port for data requests from the payroll processing computer.
4. loop back to 1 and continue cycling until interrupted. 25 Mark-sense
card read routine (card detect interrupt) Card read routine 1. load the
interrupt vector with the address of the version of the non-maskable
60-cycle interrupt 30 handler which only updates the time of day
information and then returns. 2. calibrate the clock channel to the
reflectance of the black plastic card guide. 3. look at data line d7 until
white from the bottom edge of the card has been detected. 4. calibrate the
clock channel to the card white sensitivity. 5. look at data line d7 until
black from the clock track on the card has been detected. 35     6.
calibrate the clock channel to the card black sensitivity. 7. set the clock
channel transition threshold approximately half way between the card black
and white sensitivites. 8. set the hardware interrupt selector to look for
clock track interrupts. 9. load the interrupt vector with the address of
the maskable data channel mark sense read interrupt 40  handler. 10. wait
for clock track interrupts. 



11. read a row of mark sense data 12. loop back to 10 and cycle through 12
times in order to read the start code, stop code, and ten digits for each
column. 45     13. decode and assemble the mark-sense data column by
column. (Process card) Mark sense card processing routine so Card
processing routine 1.               is                     a. store the
data in the data data flag                     buffer 55
set? i.e. is this[err]yes      b. increment the data buffer a continuation
address card?                       c. acknowledge that the data is good no
d. go to the card removal 60
subroutine 65 13    0 016 276 2. compute the employee number check digit
from the first 5 numbers on the card 3.              does it
a. compute the clock track 5                  match the
number at which the sole- check digit on[err]yes            noid is to be
activated in the card?                    order to grab the card for
printing b. assemble the data to be 1o
printed while counting no                     clock tracks c. if the
desired print line has not been reached and the employee buffer needs to 15
be expanded or this is a new employee number, then expand or create the
employee buffer and adjust the buffer address table accordingly 20
d. count clock tracks until the desired line is reached e. activate the
card grab sole- noid f. print one line of alphan- 25
umerics on the card g. release the card grab sole- noid h. go to the card
removal sub- routine. 30 [err] 4.                is                     a.
set the data flag this a   yes             b. set the parameter card
counter parameter[err]                c. set the data buffer address 35
card?                  d. go to the card removal sub- no
routine. 5.                is                     a. set the data flag this
a                 b. set the bell schedule card 40                  bell
schedule[err]                counter card?                  c. set the data
buffer address [err] no                  d. go to the card removal
subroutine. 45     6.                 is                    a. count clock
tracks while this an[err]                  assembling the print lines
employee                  b. activate the card grab sole- summary
noid when the card gets to card?                     the topmost print line



so                         no c. complete assembly of the print lines d.
print line e. release card grab solenoid 55
f. if last line go to card removal subroutine, other- wise grab card at
next print line and loop to d. 60                       is
a-f as above this a shift summary card? 65                        etc. 14
0 016 276 Card removal subroutine 1. Read output of card detect sensor on
data line d6. 5     2.                is card still[err]yes           loop
back to 1. in reader? [err] no 3.                is              is this
a[err]yes    this the.    yes   a. reset the data flag data card?      last
data       b. go to START card? 15                       no
[err] no 4.            go to START 20     The invention, accordingly, not
only provides the flexibility for automating employee time and attendance
records, and in format directly useable by and transmitted to payroll
processing or other computers, but provides the flexibility for entering
additional data and revisions without the need for custom programming, and
accomplishes all these ends with the added advantage of the use of a simple
time card and any convenient marking means. These results are accomplished,
moreover, without the 25  earlier-described limitations and disadvantages
of prior equipments and techniques. While described in connection with the
preferred embodiment and application illustrated, it is evident that the
improvements herein presented may also find use in other applications where
the advantages of such improvements are also sought. 30  Claims 1. A method
of time-clock recording for use with a time and other data card provided
with information identifying the user and space for recording additional
data, that comprises, electronically storing identification, time and other
data of users; electronically reading the identifying information on a
user's 35  card at times of check-in and check-out; withdrawing from such
electronic storage, in response to such reading, data associated with the
user to identify the same; and further electronically totaling time periods
between times of check-in and check-out to maintain stored data as to
summary time periods for the user; and recording such summary time period
data upon the said space of the card at check-out. 2. A method as claimed
in claim 1, and in which the further step is performed of directly
transferring the 40  stored summary time period data for remote processing.
3. A method as claimed in claim 1 and in which the card is provided with a
plurality of successive marginally disposed markers, and the further steps
are performed of monitoring the markers during movement of the card and
determining the appropriate marker associated with a suitable data
recording location on the card; stopping the card at such location;
effecting the said recording at such location, and 45  thereafter releasing
the card. 4. A method as claimed in claim 3 and in which the card is
further provided with an intermediately disposed plurality of successive
longitudinally disposed markers dividing a marking field, and the further
steps are performed of monitoring the last-named markers and sensing marks
within said field. S. A method as claimed in claim 1 and in which the user
identification is indicated on the card by a train 50 of digits, and the
further step is performed for purposes of said identification of comparing
a terminal digit with a sum of other digits of the train. 6. A method as
claimed in claim 5 and in which the failure of such identification
activates an indication thereof. 7. A method as claimed in claim 1 and in
which the further steps are performed of switching the 



55  operation of the time-clock recording to one of a supervisory mode and
a maintenance mode, and introducing instructions for respectively changing
and testing the operation. 8. Time clock recording and computation
apparatus implementing said method, for use with a time and other data card
provided with information identifying the user and space for recording
additional data, said apparatus having, in combination, means for receiving
the card and permitting its insertion along a 60  predetermined path; means
disposed along said path for reading and identifying information; normally
ineffective means disposed along said path for recording additional data,
when rendered effective, in the said space of the card; microprocessor and
memory means having means for storing identification and other data, and
further provided with means responding to the reading of said identifying
information on said card for totaling time periods between times of
insertion of said card, and means for generating and 65 storing summary
data as to the user and corresponding time periods; and means for applying
such data to 15    0 016 276 Card removal subroutine 1. Read output of card
detect sensor on data line d6. 5     2.                is card still-yes
loop back to 1. in reader? no 1o 3.                is              is this
a-yes    this the [err] yes.  a. reset the data flag data card?      last
data       b. go to START [err]             card? 15
no               [err] no 4.             go to START 20     The invention,
accordingly, not only provides the flexibility for automating employee time
and attendance records, and in format directly useable by and transmitted
to payroll processing or other computers, but provides the flexibility for
entering additional data and revisions without the need for custom
programming, and accomplishes all these ends with the added advantage of
the use of a simple time card and any convenient marking means. These
results are accomplished, moreover, without the 25 earlier-described
limitations and disadvantages of prior equipments and techniques. While
described in connection with the preferred embodiment and application
illustrated, it is evident that the improvements herein presented may also
find use in other applications where the advantages of such improvements
are also sought. 30 Claims 1. A method of time-clock recording for use with
a time and other data card provided with information identifying the user
and space for recording additional data, that comprises, electronically
storing identification, time and other data of users; electronically
reading the identifying information on a user's 35 card at times of
check-in and check-out; withdrawing from such electronic storage, in
response to such reading, data associated with the user to identify the
same; and further electronically totaling time periods between times of
check-in and check-out to maintain stored data as to summary time periods
for the user; and recording such summary time period data upon the said
space of the card at check-out. 2. A method as claimed in claim 1, and in
which the further step is performed of directly transferring the 40 stored
summary time period data for remote processing. 3. A method as claimed in
claim 1 and in which the card is provided with a plurality of successive
marginally disposed markers, and the further steps are performed of
monitoring the markers during movement of the card and determining the
appropriate marker associated with a suitable data recording location on
the card; stopping the card at such location; effecting the said recording
at such location, and 45 thereafter releasing the card. 4. A method as
claimed in claim 3 and in which the card is further provided with an
intermediately disposed plurality of successive longitudinally disposed
markers dividing a marking field, and the further steps are performed of
monitoring the last-named markers and sensing marks within said field. 5. A
method as claimed in claim 1 and in which the user identification is
indicated on the card by a train 50 of digits, and the further step is
performed for purposes of said identification of comparing a terminal digit
with a sum of other digits of the train. 6. A method as claimed in claim 5
and in which the failure of such identification activates an indication
thereof. 7. A method as claimed in claim 1 and in which the further steps
are performed of switching the 55 operation of the time-clock recording to
one of a supervisory mode and a maintenance mode, and introducing
instructions for respectively changing and testing the operation. 8. Time
clock recording and computation apparatus implementing said method, for use
with a time and 



other data card provided with information identifying the user and space
for recording additional data, said apparatus having, in combination, means
for receiving the card and permitting its insertion along a 60
predetermined path; means disposed along said path for reading and
identifying information; normally ineffective means disposed along said
path for recording additional data, when rendered effective, in the said
space of the card; microprocessor and memory means having means for storing
identification and other data, and further provided with means responding
to the reading of said identifying information on said card for totaling
time periods between times of insertion of said card, and means for
generating and 65 storing summary data as to the user and corresponding
time periods; and means for applying such data to 15    0 016 276 the
recording means to render the same effective to record the same in the said
space of the card so that instantaneous summaries of data are available on
the card and in the storing means. 9. Time clock recording and computation
apparatus as claimed in claim 8 and in which means is provided for enabling
direct transfer of said summaries of data from the said storing means to
remote 5  processing apparatus such as payroll processors and the like. 10.
Time clock recording and computation apparatus as claimed in claim 8 and in
which means is provided for adjusting time periods in accordance with
predetermined rules to provide the desired summary data. 11. Time clock
recording and computation apparatus as claimed in claim 8 and in which the
card is 10 provided with a plurality of successive longitudinally disposed
markers, and means is further provided for sensing said markers to
determine the appropriate space location on the card for the next suitable
recording of data on the card, means for stopping the card during its said
insertion at such location, and means operative following the recording of
the said data by the said recording means at such location for thereafter
releasing the card. 15    12. Time clock recording and computation
apparatus as claimed in claim 8 and in which the card is provided with a
clock track comprising a plurality of successive longitudinally disposed
markers, and means is further provided for mark-sense reading comprising
clock track detector means aligned with said track and a plurality of data
channel detector means for reading data marked on said card. 13. Time clock
recording and computation apparatus as claimed in claim 8 and in which the
said user 20 identifying information is indicated on the card by a train of
digits, and means is provided for comparing a terminal digit with a sum of
other digits of the train to effect such identification. 14. Time clock
recording and computation apparatus as claimed in claim 13 and in which
abnormal function means is provided responsive to said comparing for
indicating failure of such identification. 15. Time clock recording and
computation apparatus as claimed in claim 8 and in which means is 25
provided for switching the operation of the apparatus to one of a
supervisory mode and a maintenance mode, and normally ineffective keyboard
means activated by such switching for introducing instructions for
respectively changing stored information and testing the operation of the
apparatus. 16. Time clock recording and computation apparatus as claimed in
claim 15 and in which said switching means is a card containing appropriate
identification and command data. 30    17. Time clock recording and
computation apparatus as claimed in claim 16 and in which means is provided
to enable said information changing to be effected by a combination of
operation of said keyboard means and said card command data. 18. Time clock
recording and computation apparatus as claimed in claim 8 and in which said
memory means comprises both program memory and data storage memory means,
and there is further provided, 35 numeric display means for indicating the
time, and means operable upon the said insertion of the card for detecting
the presence of the card. 19. Time clock recording and computation
apparatus as claimed in claim 18 and in which the said reading means
comprises mark-sense detector means. 20. Time clock recording and
computation apparatus as claimed in claim 19 and in which said 40
mark-sense detector means comprises an array of optical-sensing detectors
disposed along the said predetermined path. 21. Time clock recording and
computation apparatus as claimed in claim 20 and in which said recording
means comprises dot-matrix printer means responsive to the said data from
the said microprocessor and memory means. 45    22. Time clock recording
and computation apparatus as claimed in claim 8 and in which means is
provided for enabling direct transfer of data from said storing means to
one of external and internal communications ports. 23. Time clock recording
and computations apparatus as claimed in claim 22 and in which said
external communications port comprises modem and automatic answer telephone
link means. 50    24. Time clock recording and computations apparatus as
claimed in claim 22 and in which said internal communications port
comprises frequency-shift-keying modem means connected to cooperate with
other similar timeclock recording and computation apparatus for such
functions as synchronization and ordering communications channels. 



55 Patentanspruche 1. Verfahren zur Registrierung der Zeit bzw. zur
Zeiterfassung unter Verwendung einer Zeit-und Datenkarte, die Informationen
zur Identifikation des Benutzers sowie einen Platz zur Aufzeichnung 60
zusatzlicher Daten besitzt, wobei bei diesem Verfahren die Identifikation,
die Zeit sowie die anderen Daten des Benutzers elektronisch gespeichert
werden, die Information zur Identifikation auf der Benutzerkarte bei der
Eingangs- und Ausgangskontrolle gelesen und bei diesem Lesen die dem
Benutzer zugeordneten Daten zu dessen Identifikation aus dem elektronischen
Speicher abgerufen werden, und wobei ferner die *     Zeiteinheiten
zwischen dem Zeitpunkt der Eingangskontrolle und dem Zeitpunkt der
Ausgangskontrolle 65 errechnet werden, um so fur den Benutzer gespeicherte
Daten Ober die Summe der Zeiteinheiten zu 16 .
L    0 016 276 erhalten, und die Summe der Zeiteinheiten auf dem  Platz der
Karte bei der Ausgangskontrolle aufgezeichnet wird. 2. Verfahren nach
Anspruch 1, dadurch gekennzeichnet, daB als weiterer Schritt die der Summe
der gespeicherten Zeiteinheiten entsprechenden Daten fur sine
Datenvernverarbeitung direkt ubertragen 5 werden. 3. Verfahren nach
Anspruch 1, dadurch gekennzeichnet, dal die Karte mit einer Vielzahl von
aufeinanderfolgenden, am Rand vorgesehenen Markierungen versehen ist, und
dad als weitere Schritte wahrend der Bewegung der Karte die Markierungen
erfaBt werden und die einem geeigneten Platz auf der Karte zugeordnete
Markierung bestimmt wird, die Karte an dieser Position angehalten wird, die
tO  Aufzeichnung an diesem Platz vorgenommen und die Karte anschlieBend
freigegeben wird. 4. Verfahren nach Anspruch 3, dadurch gekennzeichnet, daB
die Karte weiterhin mit einer intermediar angeordneten Vieizahl von langs
aufeinanderfolgenden Markierungen versehen ist, die ein Markierungs- feld
teilen, und dann als weitere Schritte die letztgenannten Markierungen
erfalt und die Markierungen in dem erwAhnten Feld abgetastet werden. 15
5. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB die
8enutzeridentifikation auf der Karte als Ziffernfolge dargestellt ist, und
daR als weiterer Schritt fr den Zweck der Identifikation eine Endziffer mit
der Summe anderer Ziffern der Zifferfolge verglichen wird. 6. Verfahren
nach Anspruch 5, dadurch gekennzeichnet, daR ein Fehler bei dieser
Identifikation sine Anzeige dieses Fehlers aktiviert. 20     7. Verfahren
nach Anspruch 1, dadurch gekennzeichnet, daB als weitere Schritte die
Operation de Zeiterfassung an einen Uberwachungsmodus und einen
Wartungsmodus angeschaltet wird, und daB Instruktionen for einen Anderung
bzw. einen Test der Operation eingegeben werden. 8. Vorrichtung fur die
Registrierung der Zeit bzw. fOr die Zeiterfassung und -berechnung zur
Durchfuhrung des erwahnten Verfahrens unter Verwendung einer Zeit- und
Datenkarte, die Informationen 25 zur Identifikation des Benutzers sowie
einen Platz zur Aufzeichnung zusatzlicher Daten besitzt, wobei die
Vorrichtung in Kombination aufweist: Mittel zur Aufnahme der Karte, die
(Mittel) ein Einfrhren der Karte entlang sines vorgegebenen Weges
gestatten; Mittel zum Lesen und Identifizieren von Information, die
(Mittel) entlang dieses Wegesangeordnet 30  sind; normalerweise in dem
nicht wirksamen bzw. nicht aktivierten Zustand befindliche Mittel, die
entlang des erwahnten Weges angeordnet sind und nach dem Uberfuhren in den
aktiven Zustand zum Aufzeichnen zusatzlicher Daten auf dem Platz der Karte
dienen; Mikroprozessor- und Speichermittel, die Mittel zum Speichern der
Identifikation und anderer Daten 35  aufweisen, und wobei die Vorrichtung
weiterhin versehen ist mit Mitteln, die auf das Lesen der Information zur
Identifizierung auf der Karte ansprechen und fOr die Berechnung der Summe
der Zeiteinheiten zwischen den Zeitpunkten der Einfuhrung der Karte dienen,
mit Mitteln zur Erzeugung und Speicherung von Gesamtdaten betreffend den
Benutker sowie die entsprechenden Zeiteinheiten; und Mittel zur Obertragung
solcher Daten an die Aufzeichnungsmittel, um diese in den aktiven Zustand
40  Cberzufuhren und die Daten auf dem  Platz der Karte zu speichern, so
daB die augenblicklichen Gesamtdaten auf der Karte sowie in den
Speichermittein zur Verfugung stehen. 9. Vorrichtung fMr die Zeiterfassung
und -berechnung nach Anspruch 8, dadurch gekennzeichnet, daB Mittel fur
sine direkte Ubertragung der Gesamtdaten von den erwahnten Speichermitteln
an sine Einrichtung zur Datenfernverarbeitung, beispielsweise an Rechner
fur die Lohnabrechnung bzw. 45  -berechnung usw. vorgesehen sind. 10.
Vorrichtung fur die Zeiterfassung und -berechnung nach Anspruch 8, dadurch
gekennzeichnet, daB Mittel zur Anpassung der Zeiteinheiten nach
vorgegebenen Regeln vorgesehen sind, um die erwunschten Gesamtdaten zu
erhalten. 11. Vorrichtung fOr die Zeiterfassung und -berechnung nach
Anspruch 8, dadurch gekennzeichnet, daB 5o  die Karte mit einer Vieizahl
von aufeinanderfolgend in Langsrichtung angeordneten Markierungen 



versehen ist, daB Mittel zum Abtasten der erwahnten Markierungen vorgesehen
sind, um einen geeigneten Platz auf der Karte fOr die nachste Aufzeichnung
von Daten auf der Karte festzulegen, daB Mittel zum Anhalten der Karte an
diesem Platz wihrend ihres Einfuhrens vorgesehen ist, und daB weiterhin
Mittel vorgesehen sind, die operativ dem Aufzeichnen der Daten an diesem
Platz durch die Mittel zum 55 Aufzeichnen der Daten folgen und nach dem
Aufzeichnen die Karte freigeben. 12. Vorrichtung fur die Zeiterfassung und
-berechnung nach Anspruch 8, dadurch gekennzeichnet, daB die Karte mit
einer Steuerspur fOr die Taktgabe (Taktspur) versehen ist, die sine
Vieizahl von aufeinanderfolgenden, in L~ngsrichtung angeordneten
Markierungen aufweist, und daB zum Lesen bzw. Abtasten der Markierungen
Mittel vorgesehen sind, die Taktspurdetektormittel, welche entlang der 60
erwahnten Taktspur angeordnet sind, sowie sine Vieizahl von
Datenkanaldetektormittle zum Lesen der auf der Karte gespeicherten Daten
aufweisen. 13. Vorrichtung for die Zeiterfassung und -berechnung nach
Anspruch 8, dadurch gekennzeichnet, daB die erwihnte Information zur
Identifikation des Benutzers auf der Karte durch sine Ziffernfolge
dargestellt ist, und daB Mittel vorgesehen sind, um for die Identifikation
sine Endziffer mit einer Summe von Ziffern 65 der Folge zu vergleichen. 17
Stelth sxllgg xi0|Q!I& V    0 016 276 14. Vorrichtung fur die Zeiterfassung
und -berechnung nach Anspruch 13, dadurch gekennzeichnet, daB eine
Fehlereinrichtung vorgesehen ist, die auf den erwahnten Vergleich anspricht
und einen Fehler bei der Identifikation anzeigt. 15. Vorrichtung for die
Zeiterfassung und -berechnung nach Anspruch 8, dadurch gekennzeichnet, daB
s  Mittel vorgesehen sind, um die Operation der Vorrichtung an einen
Uberwachungsmodus und einen Wartungsmodus anzuschalten, und daB
normalerweise im nichtaktivierten Zustand befindliche Tastfeld- mittel
durch dieses Anschalten fMr das Eingeben von Daten bzw. Instruktionen zur
Anderung der gespeicherten Information bzw. zum Testen der Operation der
Vorrichtung aktiviert werden. 16. Vorrichtung fOr die Zeiterfassung und
-berechnung nach Anspruch 15, dadurch gekennzeichnet, to dal3 die erwahnten
Mittel zum Anschalten eine Karte sind, die geeignete Identifikations- und
Befehisdaten enthalt. 17. Vorrichtung fur die Zeiterfassung und -berechnung
nach Anspruch 16, dadurch gekennzeichnet, daB Mittel vorgesehen sind, die
die erwihnte Anderung der Information durch eine Kombination der Betatigung
der erwahnten Tastenfeldmittel und der erwAhnten Befehisdaten auf der Karte
ermoglichen. 18. Vorrichtung fur die Zeiterfassung und -berechnung nach
Anspruch 8, dadurch gekennzeichnet, daB die erwahnten Speichermittel sowohl
Programmspeichermittel als auch Datenspeichermittel aufweisen, und daB
weiterhin numerische Display-Mittel fMr die Anzeige der Zeit sowie Mittel
zum Feststellen des Vorhandenseins der Karte vorgesehen sind, welche beim
Einfuhren der Karte betAtigt werden. 19. Vorrichtung fMr die Zeiterfassung
und -berechnung nach Anspruch 18, dadurch gekennzeichnet, 20 daB die
erwahnten Mittel zum Lesen Detektormittel zum Lesen bzw. Abtasten von
Markierungen aufweisen. 20. Vorrichtung fur die Zeiterfassung und
-berechnung nach Anspruch 19, dadurch gekennzeichnet, dag die erwahnten
Detektormittel zum Abtasten von Markierung eine Anordnung von optischen
Abtastdetektoren aufweisen, die entlang des erwahnten vorgegebenen. Weges
angeordnet sind. 25     21. Vorrichtung fOr die Zeiterfassung und
-berechnung nach Anspruch 20, dadurch gekennzeichnet, dag die erwahnten
Mittel zum Aufzeichnen Matrixdruckermittel aufweisen, die mit den von den
erwahnten Mikroprozessor- und Speichermitteln gelieferten Daten angesteuert
werden. 22. Vorrichtung fur die Zeiterfassung und -berechnung nach Anspruch
8, dadurch gekennzeichnet, daB Mittel vorgesehen sind, die eine direkte
Datenubertragung von den Speichermitteln an einen externen und 30 internen
Kommunikationsausgang gestatten. 23. Vorrichtung fur die Zeiterfassung und
-berechnung nach Anspruch 22, dadurch gekennzeichnet, dag der externe
Kommunikationsausgang Modem-Mittel sowie Mittel zum automatischen
Herstellen einer Verbindung mit dem Telefonnetz aufweist. 24. Vorrichtung
for die Zeiterfassung und -berechnung nach Anspruch 22, dadurch
gekennzeichnet, 35 daB der erwahnte interne Kommunikationsausgang
FSK-Modem-Mittel aufweist, die fOr ein Zusammen- wirken mit anderen
ahnlichen Vorrichtungen fur die Zeiterfassung und -berechnung angeschlossen
sind, und zwar fur Funktionen wie Synchronisation und Ordnen bzw. Belegung
der Kommunikationskanale. Revendications 40 1. Procede d'enregistrement de
l'heure a utiliser avec une carte d'enregistrement des heures de pointage
et autres donnees, portant des informations d'identification de
l'utilisateur et un espace pour enregistrer des donnees supplementaires,
qui comprend la memorisation par un procede electronique de Iidentification
des heurzs et autres donnees de l'utilisateur; ia lecture par un proc6d6
electronique des 45  informations d'identification sur la carte d'un
utilisateur aux heures de pointage a l'entree et A la sortie; l'enlevement
de cette memoire electronique, en reponse a une telle lecture de donnees
associ6es a 



l'utilisateur dans le but de l'identifier, et le calcul par un proced6
electronique du total des periodes *        ssparant les heures de pointage
A l'entr6e des heures de pointage a la sortie pour maintenir stockses a
jour des donnses concernant le releve des periodes de temps de
l'utilisateur; et l'enregistrement de telles 5o  donn6es du releve des
periodes dans ledit espace de la carte au moment du pointage de sortie. 2.
Procede selon la revendication 1, dans lequel est effectuee l'operation
supplementaire du transfert direct des donnees du releve des periodes en
vue d'un traitement A distance. 3. Procede selon la revendication 1, dans
lequel la carte comprend plusieurs marqueurs successifs disposes dans la
marge, et dans lequel sont effectuees des operations supplementaires de
surveillance des 55  marqueurs pendant le mouvement de la carte et de
determination du marqueur approprie associe a un emplacement convenable
d'enregistrement des donnees sur la carte; I'arret de la carte dans cet
emplacement, de realisation dudit enregistrement en cet emplacement et de
degagement ulterieur de la carte. 4; Procede selon la revendication 3, dans
lequel Ja carte porte encore plusieurs marqueurs 60 interm6diaires disposes
successivement dans la direction longitudinale et divisant une zone de
marquage, ,         et dans lequel sont effectuees les operations
supplementaires de surveillance de ces derniers marqueurs et de detection
de marques A l'interieur de ladite zone. 5. Procede selon la revendication
1, dans lequel l'identification de l'utilisateur est indiquee sur la carte
par un train de chiffres et dans lequel est effectuee l'operation
supplementaire, pour ladite identification, 65 qui consiste A comparer un
chiffre terminal A la somme des autres chiffres du train de chiffres; 18
0 016 276 6. Proced6 selon la revendication 5, dans lequel l'echec de cette
identification declenche une indication de celui-ci. 7. Procede selon la
revendication '1, dans lequel sont effectuees les operations
supplementaires de commutation de l'operation d'enregistrement vers un mode
choisi parmi un mode de supervision et un 5  mode de maintenance, et
d'introduction d'instructions pour respectivement modifier et tester
l'operation. 8. Appareil d'enregistrement et de calcul de l'heure mettant
en oeuvre ledit procede a utiliser avec une carte d'enregistrement des
heures de pointage et autres donnees, portant des informations
d'identification de l'utilisateur et un espace pour enregistrer des donnees
supplementaires, ledit appareil comprenant, en combinaison, des moyens pour
recevoir Ia carte et permettre son insertion sur une trajectoire 1o
predeterminee; des moyens dispos6s le long de ladite trajectoire pour lire
et identifier des informations; des moyens normalement sans action,
dispos6s le long de ladite trajectoire pour enregistrer des donnees
supplementaires, quand ils sont rendus actifs, dans ledit espace de la
carte; des moyens de microprocesseur et de memoire comportant des moyens de
memorisation des donrnees d'identification et autres donnees et comportant
encore des moyens repondant a la lecture desdites informations *5
d'identification portees par la carte, pour totaliser les periodes ecoul6es
entre les heures d'insertion de ladite carte, et des moyens pour produire
et memoriser le relev6 des donnees pour l'utilisateur et les periodes de
temps correspondantes; et des moyens pour appliquer ces donnees aux moyens
d'enregistrement afin de rendre ces derniers actifs pour qu'ils
enregistrent les donnees dans ledit espace de la carte afin que des releves
instantanes des donn6es soient disponibles sur la carte et dans les moyens
20  de memorisation. 9. Appareil d'enregistrement et de calcul des heures
selon la revendication 8, dans lequel les moyens sont prevus pour permettre
le transfert direct desdits releves des donnees provenant desdits moyens de
memorisation A un appareil de traitement, distant. tel que des processeurs
de paie et autres appareils du meme type. 25     10. Appareil
d'enregistrement et de calcul des heures selon la revendication 8, dans
lequel les moyens sont prevus pour ajuster les periodes en fonction de
regles pr6determinees afin de fournir le releve des donnees desire. 11.
Appareil d'enregistrement et de calcul des heures selon la revendication 8,
dans lequel la carte porte plusieurs marqueurs disposes successivement dans
la direction longitudinale, et dans lequel des 30  moyens sont encore
prevus pour detecter lesdits marquers et determiner l'emplacement de
l'espace approprie sur la carte, pour le prochain enregistrement de donnees
sur la carte, des moyens pour arreter la carte au cours de ladite insertion
en un tel emplacement, et des moyens actifs, apres l'enregistrement
desdites donnees par lesdits moyens d'enregistrement en un tel emplacement
pour ensuite liberer la carte. 12. Appareil d'enregistrement et ce calcul
des heures selon la revendication 8 et dans lequel la carte 35  porte une
piste des heures comprenant plusieurs de marqueurs disposes successivement
dans la direction longitudinale, et dans lequel des moyens sont encore
prevus pour lire les marques par detection comprenant des moyens detecteurs
de piste des heures alignes avec ladite piste et plusieurs moyens
detecteurs de canaux de donnees pour lire les donnees marqu6es sur ladite
carte. 13. Appareil d'enregistrement et de calcul des heures selon la
revendication 8 et dans lequel lesdites 40 informations d'identification de
l'utilisateur sont indiqu6es sur la carte sous forms d'un train de
chiffres, et des moyens sont prevus pour comparer un chiffre terminal A la
somme des autres chiffres du train afin d'effectuer cette identification. 



14. Appareil d'enregistrement et de calcul des heures selon la
revendication 13 et dans lequel des moyens de fonction anormale sont prevus
pour repondre A ladite comparaison en indiquant l'6chec d'une 45 tells
identification. 15. Appareil d'enregistrement et de calcul des heures selon
la revendication 8 et dans lequel des moyens sont prevus pour commuter le
fonctionnement de l'appareil vers l'un parmi un mode de supervision et un
mode de maintenance, et des moyens a clavier, normalement inactifs,
actionnes par une tells commutation pour introduire des instructions
destin6es respectivement a modifier des informations so m6morisdes et a
tester le fonctionnement de l'appareil. 16. Appareil d'enregistrement et de
calcul des heures selon la revendication 15 et dans lequel lesdits moyens
de commutation sont constitues par une carte contenant des donnees
d'identification et de commande, appropriees. 17. Appareil d'enregistrement
et de calcul des heures selon ia revendication 16 et dans lequel des 55
moyens sont prevus pour permettre d'effectuer ledit changement des
informations par une combinaison du fonctionnement desdits moyens a clavier
et desdites donnees de commando de la carte. 18. Appareil d'enregistrement
et de calcul des heures selon la revendication 8 et dans lequel lesdits
moyens de memoire comprennent A la fois une m6moire programme et une
memoire de stockage des donnees et dans lequel il est encore prevu des
moyens d'affichage numerique pour indiquer t'heure, et des 6o moyens aptes
a agir un moment de ladite insertion de la carte pour d6tecter la pr6sence
de la carte. 19. Appareil d'enregistrement et de calcul des heures selon ia
revendication 18 et dans lequel lesdits moyens de lecture comprennent des
moyens detecteurs capteurs de marques. 20. Appareil d'enregistrement et de
calcul des heures selon la revendication 19 et dans lequel lesdits moyens
detecteurs capteurs de marques comprennent un r6seau de detecteurs optiques
dispos6s le long 65 de ladite trajectoire pr6determin6e. 19    .  016 276
21. Appareil d'enregistrement et de calcul-des heures selon la
revendication 20 et dans lequel lesdits moyens d'enregistrement comprennent
des moyens d'imprimante matricielle repondant auxdites donnees provenant
desdits moyens a microprocesseur et A memoire. 22. Appareil
d'enregistrement et de calcul des heures selon la revendication 8 et dans
lequel des 5  moyens sont prevus pour permettre le transfert direct de
donnees provenant desdits moyens de memorisation vers l'un parmi des portes
externe et interne de communication. 23. Appareil d'enregistrement et de
calcul des heures selon la revendication 22 et dans lequel ladite porte
externe de communication comprend un modem et des moyens de liaison
tel6phonique avec reponse automatique. 10    24. Appareil d'enregistrement
et de calcul des heures selon la revendication 22 et dans lequel ladite
porte interne de communication comprend un moyen de modem a manipulation
par decalage de frequence, connecte pour coop6rer avec un autre appareil
similaire d'enregistrement et de calcul des heures pour des fonctions comme
la synchronisation et la commande de canaux de communication. 15 20 25 30
35 40 45 50 55 60 65 20    


