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FOREWORD

Data collection and communications ave two prvinciple man-
agement tools essential to the profitable conivol of any
business. And it is thvough the intelligent use of these tools
that management prvoblems become simplified and move
effectively solved.

Obviously, theve is no standavd communications program
that will fit all business needs . . . vequivements and con-
ditions of each company differ widely. Thevefore, each
business must establish its own Data Collection System:
One that is capable of giving them the maximum benefits to
‘be devived. To do this, each fivm must fit the system to its
own needs by proper planning.

To assist all companies in this seavch (for the pavticular
combination of data collection and data processing tools best
suited to their own needs, and to combine these into a single,
coovdinated system), Friden, Inc., has engineeved the
Collectadata 30 System . . . the equipment and techniques
found most successful to do the job.

These techniques and equipment ave descvibed in this manual.
They are already proving successful for all businesses . . .
both lavge and small. Furthermore, this manualis essential
to those people in industry who ave responsible for an ef-
fective and successful Data Collection System.

Additional assistance along these lines can be obtained, at
any time, at Friden Branch offices, located in all major
cities, ov by contacting Friden, Inc., Rochester, New Yovk.
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SECTION |
INTRODUCTION

SCOPE

In today’s dynamic business world, manage-
ment must make decisions based on facts as
they happen, not a week after the event. To do
this, management must process and quickly
act upon vital data each day.

Manual methods of collecting data have proven
too slow and inaccurate to provide the reports
required of business proceedings as they oc-
cur. Thus, the role of automatic ‘‘Data Col-
lection,’’ as a management tool, is essential
to the needs of all successful businesses.

Automatic data collection is a scientific ap-
proach to the solution of many management
problems. And it has changed the whole con-
cept of management decision making. In the
past, production management decisions were
based on trial-and-error methods. Today,
management can be more analytical and ac-
cept the techniques of this new management
tool and put it to good use.

Data collection is the key to successful data
processing and the achievement of accurate
results  from electronic computers. Com-
puters are merely information-processing
~ devices. They cannot initiate any new infor-
mation not contained in the original source,
even though they can transform random-
original data into usable information. Com-
puters can process thousands of facts at
phenomenal speeds, but the data to be proc-
essed must reach the computer in machine
sensible form . . . quickly, accurately, and
complete.

Automatic data collection provides an efficient
method of recording the many kinds of busi-
ness transactions that occur daily within a
plant. These transactions are mechanically
registered at the point of origin by shop
personnel; transmitted to a central collection

-

point; recorded in machine-sensible form;
and then processed into useful reports.

During the span of a very fewyears, applica-
tion requirements in this area have grown
from the rather elementary needs of simple
job status reporting. They now cover the com-
plex demands of payroll, accounting, labor
distribution, time and attendance recording,
plant scheduling, shop loading, and numerous
other activities which relate to an integrated
manufacturing control system.

The concept of data collectionfirstevolved in
the area of manufacturing operations, where
transactions of diverse types occur withgreat
frequency throughout a large plant area.Now
its application extends to numerous other
fields . . . anywhere a need to gather data
originated at diverse points exists. Further-
more, adata collection system, when properly
planned, can be self-sufficient and profitable,
with or without a computer.

To satisfy industry’s present-day data col-
lection demands, Friden, Inc., engineered the
‘‘Collectadata 30 System.’’ This second gen-
eration data collecting system not only has
been designed for use today, but also for the
expanding business application requirements
of the future.

SYSTEMS CONCEPT

Within one system, Friden’s new Collectadata
30 involves a number of transmitters dis-
tributed throughout a plant area. These are
linked through transmission cables, to a cen-
trally located control console andtape-punch
receivers. This system, with its data collec-
tion center concept, can supply management
with up-to-date information on plant opera-
tions at all times.

In order to do this, the Friden Cdllectadata
30 System has been engineered to achieve
the following objectives:



Simplicity of Operation. Human engineering
of the system permits anyone, withno partic-
ular aptitude for clerical functions, torecord
rapidly and with extreme accuracy various
kinds of transactions.

Built-in Checks and Controls. Safety checks
and controls reduce human error to anabso-
lute minimum.

Speed of Operation. Operating speeds easily
handle traffic demands of peak periods.

Flexibility. Modularity and flexibility are
built into the system to allow a user to adapt
his own specific requirements with relative
ease.

Rapid Change of Programs. To transmit a
completely different type of message, the
operator simply turns atransactionselector.

Reliability. Design limits are well beyond the
capacities required for the normal industrial
application.

Time and Attendance Recording. The system
is capable of efficiently handling the neces-
sary requirements of daily attendance re-
cording.

Economy. These goals have been met within
the confines of a price structure that guaran-
tees economy of operation in the small, as
well as in the large installation.

BASIC COMPONENTS

The Collectadata 30 System consists of three
basic components: Transmitters, Receivers,
and a Control Console. Identification Badge
Readers and Badge Transmitters are offered
as optional components.

Transmitters. The basic input unit in the
system is the transmitter. With this unit, shop
personnel can quickly and easily record the
many kinds of transactions that occur in the
plant area. This is done by simply inserting
tab cards whichdescribe transactions into the

transmitter, and by entering any variable in-
formation required into dials on the trans-
mitter’s front panel.

Receiver. The Collectadata 30 System, 3031
Receiver Console is the output terminal of the
system. This unit records transmissions in
the Friden Systems code with an 8-channel
tape punch. In addition, this console contains
tape handling mechanisms, control logic, and
a regulated power supply.

A number of transmitters will be served by
a single receiver console.

Control Console. In the Collectadata 30 Sys-
tem, the central control unit is a control
console which is physically located adjacent
to the receiver consoles atthe data collection
center. It houses the following components:
Central Switch Panel, Central Time Trans-
mitter, and Standby Central Time Trans-
mitter.

Badge Reader. 3021 Badge Readers and 3022
Badge Transmitters are offered as optional
components in the Collectadata 30 System. A
laminated plastic identification badge isused
as input to these readers. This badge may be
coded with a maximum of 10 digits of numeric
information punched in the Hollerith code.

DAILY ATTENDANCE RECORDING

Efficient daily attendance recording is the
primary function of the Badge Reader Station.

Automatic Program Control. To facilitate
daily attendance recording, the central time
transmitter may be equipped with the optional
automatic program control feature.

When this feature is employed, a central time
transmitter may be programmed to automat-
ically switch a complete Collectadata system
into an attendance recording mode of opera-
tion at specified time intervals during the day.



SECTION i
TRANSMITTERS

GENERAL

Transmitters are the basic input devices for
the Collectadata 30 System. They are classi-
fied in two model designations:

Name
3001 Transmitter

Description

2 Tab Card Readers
3002 Transmitter 1 Tab Card Reader,
' 1 Badge Reader

Because the 3001 Transmitter is the basic
unit for a Collectadata 30 System, it will be
discussed in detail in this section. The other
model merely has features added to or sub-
tracted from the base unit to provide flexibil~
ity for any given situation.

One basic transmission requirement influ-
enced Collectadata 30 System transmitter
design . ..conservationof transmissiontime.
The transmitter has access to the transmis-

sion line only for the period of time actually
needed to transmit the required data. All
operator functions, suchas card insertion and
the entry of variable data, occur prior to the
time that access to the transmission line has
been obtained.

MANUAL CONTROL.S

There are three sets of manual controls
provided onall Collectadata 30 System Trans-
mitters: variable entry dials, semi-variable
entry dials, and a transaction selector. In
addition, there is a CARD EJECT, a VOID,
and a START switch.

Variable Entry Dials. These 10 dials enable
an operator to enter a maximum of 10-digits
of variable information. Each dial has 12 po-
sitions, representing 10 numerals, a symbol,
and a blank. The symbol position can be al-
tered to transmit a space code (5) or a dash
code (7).

Figure 1. 3001 Transmitter.

Figure 2. 3002 Transmitter.



Normally there is no readout or transmission
from a dial setto the blank position. However,
the system may be altered through terminal
board wiring to cause transmissionofa space
code (5) from a dial set to the blank position.

Upon completion of a transmission, the 10
dials will automatically reset to the blank
position. This eliminates the possibility of
inheriting information from a previous trans-
mission. If desired, individual dials may be
modified not to reset.

Variable entry dials may be divided into fields
and labeled on the transaction selector bar.
(See Figure 4.)

Semi-Variable Entry Dials. For constant in-
formation and station identification, there are
eight additional dials mounted inside the
transmitter. Access to these dials is obtained
by lifting a hinged cover plate. The same 12
positions are provided onthese dials as onthe
variable dials. The semi-variable entry dials
DO NOT reset at the completion of a trans-
mission.

Transaction Selector. The transactionselec-~
tor enables an operator to manually select
one of seven transactionprograms. It includes
a series of 13 display windows and a selector
knob. Ten display windows are located above
the variable entry dial windows, one beneath
each of the two card readers, and one below
the START switch.

These windows provide operating instructions
for each transaction simply by rotating the
selector knob, forward or reverse, until the
desired transaction is pictured in the window,
directly beneath the START switch. When the
desired transaction is selected, the windows
above each of the variable entrydials will in-
dicate the information that is to be entered
into the dials for the particular transaction
selected. The windows below each of the card
readers will indicate the type of card that
should be inserted into the reader for the
transaction. Access to the transactionselec-
tor bar is achieved by removing a metal
cover plate. Once the plate is removed, pres-
sure sensitive paper tabs may be placed on
the flat surfaces of the seven-~sided bar. (See
figure 4.)

SEMI-VARIABLE ENTRY DIALS CARD EJECT SWITCH
(Under Locked Cover Plate)
START SWITCH
TRANSACTION
WINDOWS
VOID SWITCH
ARIABL
ENEERA Y D&LS TRANSACTION
SELECTOR
(ROTARY
SELECTOR
KNOB)
RECEIVING
TRAYS
Figure 3. Collectadata 30 System Transmitter, Basic Features.



Figure 4. Transaction Selector Bar, Cover Plate Removed.

START Switch. This is a self-restoring
switch which, when operated, causes the
transmission procedure to start. The posi-
tion of the transaction selector described
above will determine which transaction pro-
gram will begin when the START switch is
operated.

CARD EJECT Switch. When operated, this
self-restoring switch causes any cards that
are in the dual readers to be ejected into the
receiving tray below. And the variable entry
dials are reset to the blank position.

The switch is used when certain error con-
ditions occur, or when, for some reason, the
operator wants to clear the transmitter.

VOID Switch. The VOID switch is a self-
restoring panel switch. Its purpose is to en-
able an operator to correct an erroneous
transmission by voiding the message. There
is a direct relationship between the VOID
switch and its functions, and the transaction
codes as follows:

The first code transmitted inevery Collecta~
data transmission is a transaction code. Its
function is to identify the type of transaction.
The transmission of this code is fully de-
scribed under Machine Functions, step 5,
page 8.

Following the transaction code, a 5 (space)
code is normally transmitted. This space
code identifies the transaction as a normal
one.

If the VOID switch is operated during a trans-
mission, a 7 (dash) code will be transmitted
instead of the space code. This 7 code serves
to indicate that the transaction is to void a
previous message.

If an operator realizes that a transactionwas
made in error (example, wrong quantity set
in variable entry dials), the following cor-
rective routine can be followed:

1. The previous transmission should be
repeated, including the error. However,
during the repeat transmission, the
VOID switch should be activated. As a
result, the output tape punched at the
3031 Receiver Console will containtwo
records whichare identical, except that
the first contains a 5 code. During sub-
sequent processing, the second record
can be made to cancel the first.

2. The operator should then make a third
transmission containing correct infor-
mation. This record will be processed
in the normal fashion.

Power Switch. The power switch is located

beneath the hinged cover plate along with the
semi-variable entry dials. Its function is to
turn the power on or off in the transmitter.

INPUT MEDIA

Standard tab cards, coded with the Hollerith
code, serve as input to all Collectadata 30
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Figure 5. Semi~Variable Entry Dials -
Supervisory Controls.

System transmitters. The system will accept
the conventional 80-column card, as well as
intermediate stub card sizes.

Depending on the model desired, the inputcan
be combinations of: One or two tab cards and
one laminated plastic badge read simultane-
ously.

Input Format. The following control punches
are required in the input cards:

1. Card Code - Column one of each input

card must be punched with either a 12,

CARD CODE TRANSFER CODE

MESSAGE

MESSAGE

0, 1, or 2 punch. This punch serves as
a card code to identify the types of
cards.

2, End Data Code - A 3, 8 code (end data)
must be the last code punched inevery
input card. It should be punched in the
column immediately following the last
column assigned to data punching.

3. Transfer Code - A 5, 8 code is the
transfer code. It should be punched in-
to an input card at the exact point, in
the transmission, where it is required
that the information stored inthe vari-
able entry dials be read out and trans-
mitted.

Code Language. With the exception of the end
data code (3, 8); transfercode (5, 8);an 11, 3,
8 code (which is reserved for readout of the
3021 Badge Reader Station); and the 2, 8 code
(that is reserved for any extra function),the
Hollerith equivalent of all 65 codes in the
Friden Systems code may be freely used in
the input cards. They all will be transmitted
to the 3031 Receiver Console where they will
punch their Friden Systems code equivalents
into the output tape.

BADGE READOUT CODE

END DATA CODE

56
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Figure 6. Typical Punched Card Illustrating Input Format.



OPERATOR FUNCTIONS

In order to transmit a transactiononthe 3001
Transmitter, an operator must perform the
following steps in sequence:

1. Rotate the transaction selector to se-
lect the desired transaction.

2. Select the input card or cards re-
quired for the transaction and insert
them into the proper readers.

3. Enter into the variable entry dials the
information required for the trans-
action.

4. Operate the START switch.

When the START switch is activated, the sys-
tem will begin the transmission program for
the transaction selected providing all the re-
quirements have been met.

MACHINE FUNCTIONS

The sequence of machine functions that occur
at the transmitter after the START switchhas
been operated, are as follows:

1. The first transmitter function checks
the variable entry dials to determine
if the proper dials have been loaded
with data, and to see if the dials not
being used for the selected transaction
are blank. This check is based on the
following logic:

The 10 variable entry dials are looked
upon as being divided into several
fields (five maximum). A typical field
configuration might be:

Dial 1-5 Quantity (field 1)

Dial 6-8 Machine Code (field 2)

Dial 9  Shortage Code (field 3)
Dial 10 Scrap Code (field 4)

These fields may be of any length as
long as they do not overlapone another.

Any combination of fields may be used
for a given transaction.

Field assignment for a particular
transmitter, and determination of field
set-ups for each transaction will be
determined by terminal block wiring.

If a transaction is selected whichcalls
for fields 1, 3, and 5 to be used, two
systems checks will be made. The sys-
tem will check to determine that the
dials which make up fields 1, 3, and 5
are not set at the blank position, and
that all other dials are set at blank.

The program will stop if a dial error
has been detected. An alarm buzzer
will sound and a red light, labeled DIAL
ERROR, will glow.

To correct the error, the proper dials
must be adjusted and the START switch
must be operated again. Uponoperation
of this switch, the program will proceed
once more, provided the check is now
satisfied.

2. At this point, the system will examine
the punching in card column 1 of the
input cards. This is done to determine
if the proper card or cards have been
employed for the transaction selected.
It further will check the cards for
proper registration in the readers.

Since column 1 of each input card must
contain either a 12, 0, 1, or 2 code
(card code), each transaction program
is assigned a particular cardcode set-
up, through terminal block wiring. A
given transaction might call for a 12
punch in reader one and no card in
reader two; another might call for a 0
punch in reader one and a 2 punch in
reader two.

Note: If a single card transmission is called

for, the card must be in reader one.



The card check will detect several
types of errors: It will detect the fact
that a card has been improperly in-
serted (upside-down or backwards). It
will detect the fact that the wrong type
card has been inserted ina givenread-
er. It also will detect the fact that the
operator failed to insert a card in a
given reader, or that he inserted a
card in reader two when the trans-
action called for a single card trans-
mission.

If any of the above errors are detected,
the program will stop. The alarm buzz-
er will sound and a red light, labeled
CARD ERROR, will glow. To correct
the error, the operator must depress
the CARD EJECT switch on the trans-
mitter, thereby, causing the input cards
to be ejected and the variable entry
dials to reset to the blank position. The
operator must then repeat the complete
set-up and transmission procedure,
using the correct inpuf card set-up.

When the dial and card checks have
been satisfied, the system will request
access to the transmission line. A
white light labeled IN PROCESS will
glow as the request is made.

Once the request has been made, the
system will remain idle until the Col-
lectadata cable sharing system grants
the transmitter access to the line. If
the line happens to be free at the time
the request is made, access to the line
will be granted immediately.

At this time the transmitter will then
begin the transmission of the complete
transaction, according to the following
sequence:

The first code transmitted will be a
transaction code and the following
transaction codes will be employed:

Transaction 1 2,4,
Transaction 2 2,4

Transaction 3 2

Transaction 4 1,3,4,5,6
Transaction 5 1,3,4,6,7
Transaction 6 1,3,4,5,7
Transaction 7 2,4,5,6,7

Following the transactioncode, a space
code (5) is transmitted to identify the
transaction as a normal one. In the
event that the VOID switch is operated
during the transmission, a dash code
(7) will replace the space code to iden-
tify the fact that the transaction voids
the previous one. (See VOID Switch,

page 5.)

The data stored in the semi-variable
entry dials will be read out and trans-
mitted to the receiver.

Note: It is possible to regulate the length of
readout of the semi-variable entry dials to
less than eight digits. This is accomplished
by setting that dial, at which the readout is
to terminate, to the blank position. When this
dial (set at the blank position) is sensed, the
dial readout will terminate and the next step
in the program will start.

The card in reader one will be read
and the data transmitted. However,
when the end data code is sensed, it
will NOT be transmitted if the trans-
action calls for a two-card transmis-
sion. But reading will switch to the
second card.

The second card will be read next and
transmitted. This time upon sensing
the end-data code, reading will stop.

The input cards will not be immediate~
ly ejected upon reading the end data
codes. Rather, the cards will be held
in the readers until a signal has been
received from the receiver console.
This will indicate that the transaction
has been recorded correctly, and that



the time transmitter, if one is em-
ployed, has completed its readout.
When this signal is received, both cards
will be ejected and the IN PROCESS
light will go out. The variable entry
dials will then reset to the blank posi-
tion. This completes the transmission
program.

If during card reading, a transfer code
is read in either reader, reading will
stop. At this point data stored in the
variable entry dials will be read out
and transmitted. Upon completion of
the dial read out, card reading will
resume.

Note: The transmitter may be modified
through terminal block wiring, to supress the
transfer code when read in a given reader.

At any time during transmissionan er-
ror signal may be received from the
receiver console. The error may be a
parity violation, a length-of-message
error, a tape safety check, or a power
failure. When this signal is received,
the transmitter will immediately lose
access to the transmission line. The
alarm buzzer will sound, and a red
light, labeled ERROR REPEAT, will
glow. Under this condition the opera-
tor must depress the CARD EJECT
switch. The alarm will then stop, the
error light will go out, variable dials
will reset, and any cards in the reader
will be ejected.

Figure 7. Dual Readers and Panel Lights 3001 Transmitter.

ADDITIONAL CONTROL FEATURE

A secure lockout feature makes it possible
to restrict the use of specific transactions
on Collectadata 30 System transmitters to
authorized personnel only.

Secure Lockout. When this feature is em-
ployed, a toggle switch (labeled SECURE
LOCKOUT ON/OFF) is mounted beneath the
locked hinged cover plate, along with the
semi-variable entry dials, power switch, and
other supervisory controls.

If the secure lockout switch is in the OFF
position, any of the seven transactions on the
transmitter may be freely used.

When the switch is in the ON position, cer-
tain transactions (designated by terminal
block wiring) will be disabled. If the operator
selects a disabled transaction withthe trans-
action selector, operation of the START
switch will cause no action.

Any number of the seven transactions may
be put under secure lockout. However, the
groups which are put under secure lockout
must include transaction 7 and those imme-~
diately adjacent to it. An example of those
groupings that can be put under secure lock-
out are: 7, 67, 567 and 4567. The following
groupings, on the other hand, cannot: 12, 17,
124, and 467.
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NOTE: Blank positions not normally used in data collection transmissions, but may be employed if Flexowriter function codes are required.

Figure 8. Collectadata 30 System Coding Format.




SECTION 1l

RECEIVER

GENERAL

The receiver console is the output terminal
of a Collectadata 30 System. Each transmis~
sion line passes through a central control
and terminates at a 3031 Receiver Console.
This console contains a tape punch whichre-
cords transmissions in the 8~channel Friden
Systems code. In addition, it houses tape
handling mechanisms, control logic, and a
regulated power supply. The regulated power
supply furnishes power to the receiver and
to all the transmitters which share itstrans-
mission cable. '

Under normal conditions, a number oftrans-
mitters will be served by a single 3031 Re-
ceiver Console. These transmitters will
share a transmission cable whichterminates
at the receiver console. The number of
transmitters that can share a transmission
cable is 20.

MANUAL CONTROLS

The Collectadata 30 System receiver console
has a control panel displaying four manually
operated switches and their four associated
display lights.

Power Switch. This latching type panel switch
is used to turn on or off the power supply and
motor of the 3031 Receiver Console.

Receive Switch. The receive switch also is a
latching type panel switch used to put the con-
sole in a condition to receive transmissions.
When the switch is in the OFF position, NO
transmissions can occur. When it is operated,
the console is in ‘‘receive mode’’ and trans-
missions can commence.

Note: If an operator should restore the re-
ceive switch while a message is being re-
ceived, the 3031 Receiver Console will re-
main in the receive mode until the message
is complete.

CONSOLE

TAPE FEED Switch. This switch is a self-
restoring panel switch. Uponoperation, it will
cause a cancel code (1, 2, 3, 4, 7) to punch
into the output tape. Following the cancel
code, continuous delete codes (1, 2, 3,4,5, 6,
7) will punch into the tape as long as the
switch is held operated.

If the TAPE FEED switch is operated when
the receiver is in a receiving mode, the tape~
feed operation will not function.

RESET Switch. This self-restoring switch is

operated to clear certain error conditions.
(See Checking System, page 13.)

Figure 9. 3031 Receiver Console.
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Figure 10. Receiver Console Controls.

DISPLAY LIGHTS

A series of four (4) display lights that have
specific functions aid inthe correct operation
of the 3031 Receiver Console. These lights,
which are located adjacent to eachofthe con-
trol switches described above, are as follows:

Power. A white light, adjacent to the power
switch, will glow when the power is ON.

Receive. A white light, adjacent to the receive
switch, will glow whenever the 3031 Receiver
Console is in the receive mode.

Error. A red light, adjacent to the TAPE
FEED switch, will glow when certain error
conditions occur which require operation of
the TAPE FEED switch. An alarm buzzer
will sound when this light is on. These error
conditions are described in subsequent sec-
tions of this manual.

Monitor. A red light, adjacent to the RESET
switch, will glow whenever a transmission
error has occurred.

CONTROL COMPONENTS

The 3031 Receiver Console has four major
control components. These are:

Tape Punch. The tape punch, employed inthe
3031 Receiver Console, is an 8-channel
punch. It has a punching speed of 30 codes
per second.
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Code Language. Output tape produced at the
receiver is coded according to the Friden
Systems code. The 65 basic combinations of
this code can be punched into the tape. Of
these, the following have functional assign-
ments:

Transaction Code 1
Transaction Code 2
Transaction Code 3
Transaction Code 4
Transaction Code 5
Transaction Code 6
Transaction Code 7
Transaction Code,
Badge Reader

-
-

-
-

-
-

-
-
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-
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-
-

1,2,3,4,5 Change of Time
1,2,3,4,7 Cancel Code
8 End of Message

Tape Handling Mechanisms. A tape supply and
tape rewind magazine are incorporated inthe
receiver. Both are designed to hold a stand-
ard 8-inch roll of tape.

Cable Connector. The receiver console con~-
tains a cable connector that is used to con-
nect it to the central control unit.

SEQUENCE OF OPERATIONS

Set-up Procedure. A specific sequence of op-
erator functions is required to put a 3031
Receiver Console into the receive mode. They
are as follows:

1. Turn on power switch. This will cause
the white light adjacent to the power
switch to glow. At the same time, the
red light, adjacent to the TAPE FEED
switch, will glow and the alarmbuzzer
will sound.

2. Operate the TAPE FEED switch. The
red light will go out and the alarm will
stop. The first code punched when the
TAPE FEED switch is operated will
be a cancel code. Following it, normal
delete codes will punch.

3. Place the receive switch in its oper-
ated position. The white light associated
with the receive switch will glow and
transmissions can begin immediately.



Message Reception. The sequence of system
functions that occur during the reception of
a normal message are:

1. The first code transmitted to the 3031
Receiver Console will always be a
transaction code. This code may be one
of the seven normal transaction codes
or a badge reader transaction code.
When the transaction code is received,
it not only is punched into the output
tape, but also isusedto setupa length-
of-message check. Thislength-of-
message check operates in the follow-

- ing manner:

The length of message is determined
on a ‘‘modulus-four’’ basis. The total
number of digits in a message (in-
cluding the transaction code, space
code, semi-variable entry dials, body,
variable entry dials, badge and time),
is divided by four. After dividing, the
remainder is termed the ‘‘check digit.”’
For example, the check digit in a 37-
digit message is 1. Thus there are
four possible check digit values: 0, 1,
2, and 3.

Through terminal block wiring, each of
the eight valid transaction codes isas-
signed to one of the four check digit
values, depending on the length of its
associated message. As the message
is punched, the system will count each
punch cycle in such a fashion that the
count proceeds: 1, 2, 3,0, 1,2,3, 0, 1,
2, 3, 0 etc. At the end of the message,
the count should be at the same value
as the assigned check digit.

2. FolloWing the transaction code, the
body of the message will be received
and punched into the output tape.

3. At the conclusion of the message, a
signal will be received fromthe trans-
mitter indicating end of message.

4. If a central time transmitter is em-
ployed at this time, the receiver will
request a time readout indicating end
of message.

5. The time readout will consist of five
digits: day (1), hours (2), tenths (1),

hundredths (1). The operation of the
central time transmitter will be fully
described in Section V, Control Con-
sole, page 22.

6. Immediately upon reception of the end-
of-message signal from the transmit-
ter, the system will check todetermine
that the message length is correct. This
is done after punching the time, or in
cases where no central time transmit-
ter is employed. This check follows
the logic outlined above in step 1.

If the length of message is correct,
an end-of-message code (8) will be
punched in the tape. And a signal will
be sent to the transmitter indicating
that the message has been recorded
correctly. At this point, the punch can
immediately start receiving the next
message.

CHECKING SYSTEM

The 3031 Receiver Console incdrporates an
extensive checking system to insure that the
output tape is complete and accurate.

Transmission Errors. The 3031 Receiver
Console monitors transmissions to detect
several types of errors. If a transmission
error is detected, the red MONITOR light will
immediately glow. At the same time, a cancel
code will be punched into the output tape.
Error detection also will cause the transmit-
ter involved to immediately lose access to
the transmission line. An error repeat signal
will be displayed atthe transmitter indicating
that a re-transmission must be made.

Once the cancel code has been punched, the
receiver will be free to receive a new mes-
sage from any of the transmitters which share
its cable. The MONITOR light, however, will
continue to glow. This light is merely an in-
dication to the operator that a transmission
error has occurred. The operator can shut
the light off by depressing the RESET switch
adjacent to it. By occasionally monitoring
the light, the operator will be able to detect
repetitive or frequent errors which may
necessitate servicing a component in the
Collectadata system.
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The various kinds of transmission errors
which can be detected are:

Parity Errors -~ Receiver consoles monitor
each code punched in output tape to assure
that they do not violate the odd-count parity
requirements of the Friden Systems code. If
a code is punched with an even number of
holes, a transmission error will occur and
events described in Transmission Errors,
page 13 will take place.

Length-of-Message Error - The receiver
console checks the length of punched mes-
sages as described in Message Reception,
step 6, page 13. If this check indicates that
the length of the punched message is incor-
rect, a transmission error will occur. The
sequence of events described in Transmission
Errors will take place.

Incomplete Transmission - Once atransmis-
sion has started, the receiver console will
require that it be completed within 10 sec~
onds. If through a mechanical failure a trans-
mitter should stop before completing its
transmission, the receiver will (after 10 sec~
onds has elapsed since the start of thetrans-
mission), register a transmissionerror. The
events described in Transmission Errors
will occur.

Interruption of Transmission. If during a
transmission, the operator of the transmit-
ter should for any reason operate the CARD
EJECT switch, or if there should be an in-
terruption of power at the transmitter, the
situation will be detected at the receiver and
a cancel code will be punched. However, this
is not regarded by the receiver as a trans-
mission error.

Low Tape Supply. When the tape supply at the
receiver console reaches a critical level, the
ERROR light, adjacent to the TAPE FEED
switch, will glow and the alarm buzzer will
sound. This will not interrupt operation of
the system, and the RECEIVE light will still
glow. When this occurs, the following steps
should be taken:

Restore the receive switch to its normal
position, taking it out of the receive mode.
If a message is in progress at this time, the
unit will remain in the receive mode until
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the message is complete. The white light,
adjacent to the receive switch, will then go out.

Operate the TAPE FEED switch and tear off
the tape for removal.

Load the new tape supply in the prescribed
fashion. Operate the receive switch to put the
unit back into the receive mode.

Safety Checks. If the punch should fail to op-
erate because of undue tape tension, tape
runout, or an open hold-down arm, the red
light, associated withthe TAPE FEED switch,
will glow and the alarm buzzer will sound.
The white RECEIVE light also will go out. If
a transmission is in progress when the above
occurs, the transmitter will lose access to
the transmission line. Anda ERROR REPEAT
signal will be displayed at the transmitter
indicating that a re-transmission must be
made. Furthermore, the system will prevent
any further transmissions from occurring
until the following corrective steps are taken:

Restore the receive switch to its normal
position, and remedy the problem which has
caused the error condition.

Operate the TAPE FEED switch. This will
cause the ERROR light togo out and the alarm
to stop. Since the first code of a tape series
is a cancel code, any message that was in
progress at the time will be cancelled in the
output tape.

Power Failure. If a power failure should occur
at the receiver console, the white POWER
light will go out and any transmission that is
in progress will stop. An ERROR REPEAT
light will go on at the transmitter involved.

When power is resumed (whether or not a
transmission was in progress at the time of
failure), the ERROR light will glow and the
alarm will sound. The following corrective
steps should then be taken:

Restore the receive switch to normal.

Operate the TAPE FEED switch. The cancel
code punched prior to the delete codes will
cancel any message in the output tape that
was interrupted by the power failure. The
alarm will stop, the light will go out.

Depress the receive switch to put the system
back into the receive mode.



SECTION IV
BADGE READER

GENERAL

Three badge reader versions are offered as
optional components in the Collectadata 30
System. The model designations for badge
readers are as follows:

Model Description

3021 Badge Reader Badge Reader, Auxilia-

ry Unit

3022 Badge Trans-
mitter

Badge Transmitter, In-
dependent Unit

1 Tab Card Reader,
1 Badge Reader

3002 Transmitter

The 3021 Badge Reader unit is cable-con-
nected to the 3001 Transmitter. It may be
employed for data collection transmissions
in conjunction with the card readers,orasan
independent attendance transmitter.

Figure 11. 3021 Badge Reader.

The 3022 Badge Transmitter is a completely
independent attendance transmitter used for
daily attendance recording.

The 3002 Transmitter contains a badge and
card reader, rather than dual card readers,
as provided on the 3001 Transmitter. The
badge reader may be used as an attendance
transmitter or for data collection transmis-
sions in conjunction with the card reader.

All units operate on a code storage principle.
When the badge reader is used for attendance
recording, the employee momentarily inserts
his identification badge into a slot provided
for the purpose and then removes it. The
punched information in the badge will be
stored in the reader and will be released at
the time the system calls for it.

Input. A laminated plastic identification badge
is used as input to all badge readers. This
badge may be coded with a maximum of 10-
digits of numeric information punched in the
Hollerith code. (See Section IX, Identification
Badge.)

Indicating Lights. Two indicating lights are
associated with the badge reader. They area
red light labeled ERROR and a white light
labeled VALID.

Badge Release Button. A badge release but-
ton is provided on the reader. Its function is
to clear error conditions described in Normal
Data Collection, steps 4 and 9, page 16.

Time Display. A clock is provided as optional
equipment on the 3021 Badge Reader or the
3022 Badge Transmitter. This clockwill dis-
play time in hours and minutes.

3021 BADGE READER

Operating Modes. When cable-connected to
the 3001 Transmitter, the 3021 Badge Reader
may be used in two operating modes: for nor-
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mal data collection transmissions, or for
attendance recording.

To facilitate this, a switch labeled ATTEND-

~ANCE MODE ON/OFF is provided on the
3001 Transmitter for use with the cable-
connected 3021 Badge Reader. When this
switch is in the ON position, the badge reader
will be used for attendance recording. When
it is in the OFF position, the unit is used in
conjunction with the transmitter for normal
data collection. The switch is located beneath
the hinged cover plate on the transmitter,
along with other supervisory controls.

An indicating light also is provided. This
light labeled CLOCK IN-OUT will glow when-
ever the system is inthe attendance recording
mode.

Normal Data Collection. When the 3021 Badge
Reader is in the normaldata collection mode,
cable-connected to the 3001 Transmitter,
the following steps are to be adhered to for
its operation.

Note: In describing the operation of the 3021
Badge Reader, reference will be made to a
“read-in’’ and ‘‘readout’’ cycle. The read-in
cycle refers to the operation where data is
read from the badge into storage elements of
the reader. Whereas, the readout is the oper-
ation where the data in the storage element
is actually transmitted.

1. Terminal block wiring will specify
which of the seven transaction pro-
grams for a given transmitter will
require the use of the 3021 Badge
Reader.

2. If a giventransactionprogramdoes re-
quire its use, the 3021 Badge Reader
is loaded as part of the normal setup
procedure, along with dial setting and
card insertion.

3. The badge will be inserted in the pre-
scribed manner. When the badge is
seated in the reader, the locating pin
will be unlatched and will pass through
the guide hole in the badge. A read~in
cycle will not immediately occur; rath-
er, the badge will be held in place by
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the locating pin until a read-in cycle
occurs during the program. Therefore,
the operator is prevented from remov-
ing the badge before starting the trans-
action program.

The white light, labeled VALID, will
NOT glow immediately upon proper
badge insertion, but will glow upon
completion of the read-in cycle. It will
remain on until the transmission is
completed.

Should the badge be improperly in-
serted, it can be removed since the lo-
cating pin will not have passed through
the guide hole in the badge. However,
upon removal of the badge, the alarm
buzzer will sound and the red light
labeled ERROR will glow. The operator
should then operate the release button
to restore the locating pin to its nor-
mal position. This will cause the light
to go out and the alarm to stop.

The transmission program will start
in the normal fashion by operating the
START switchonthe 3001 Transmitter.

Upon operation of the START switch,
the system will check to determine:
that the reader is loaded (in cases
where it should be), or that it is not
loaded (in cases where it should not be).

If an error is detected when the check
is made, the red light on the 3021
Badge Reader will glow and the alarm
will sound.

If the error is caused by the fact that
the reader has not been loaded, the
operator can correct the problem by
loading the badge and re-operating the
START switch.

If the error is due to the fact that the
badge reader has been loaded and it
should not be, the operator cancorrect
the error by removing the badge and
re-operating the START switch. It will
be necessary to operate the release
button to restore the locating pin before
the badge can be removed.



10. Once all checks are satisfied, the
transmission program will proceed in
the normal fashion. A read-in cycle of
the 3021 Badge Reader, will occur
after the badge check is satisfied. At
this time, the VALID light will glow.
When a badge readout code (11, 3, 8)
is read in either input card, during
the transmission, card reading will
stop and information stored in the
reader will be read out and transmitted.
Upon completion of the badge readout,
card reading will resume at the 3001
Transmitter.

Note: The transmitter may be modified
through terminal block wiring to suppress the

badge readout code when read in a given

reader.

Should the readout be limited (through
terminal block wiring) to less than the
maximum 10 digits, card reading will
resume upon transmission of the last
digit.

Note: If the badge readout code is sensed in
an input card during a transmissionthatdoes
not require badge readout, the badge reader
will not be loaded with a badge. Therefore,
the badge readout code will be ignored.

11. Upon completion of the transmission
program, the badge will be removed
from the reader.

12. If at any time during the transmission
an error repeat should occur (necessi~
tating operation of the CARD EJECT
switch on the transmitter), any storage
setup in the 3021 Badge Reader will be
erased, along with input card ejection
and dial reset. Thus, the operator must
re-~load the badge before making the re-
transmission. Since the badge will not
have been removed from the reader at
this time, it is necessary to depress
the badge a fraction of an inch to re-
load the reader.

Attendance Recording. The 3021 Badge Read-

er may be used for attendance recordings.

When the reader is in the attendance record-
ing mode, the START switch on the 3001
Transmitter will be incapable of starting a
normal transmission, and the light labeled
CLOCK IN-OUT will glow.

If station identification is required as part
of an attendance transmission, two semi-~
variable entry dials on the 3001 Transmitter
may be employed for this purpose. Terminal
block wiring will determine which two of the
eight dials will be used. The two dials se-
lected may also be read out, along with the
remaining semi-variable entry dials, during
a normal data collection transmission.

The 3021 Badge Reader can be put into the
attendance recording mode in three ways:

1. The automatic program control feature
described in Section VI can put the unit
into an attendance recording mode
automatically, at pre~determined time
periods during the day.

2. A toggle switch is provided onthe 3001
Transmitter. This switch (located un-
der a locked cover plate), along with
other supervisory controls, is labeled
ATTENDANCE MODE ON/OFF. Su-
pervisory personnel can operate this
switch in order to manually put the
badge reader into the attendance re-
cording mode.

3. A manual switch, labeled CLOCK IN~
OUT, is also provided on the 3021
Badge Reader. If an employee desires
to transmit attendance when the badge
reader has not been put into the at-
tendance mode by either of the methods
described above, this switch may be
employed.

If the employee inserts his badge into
the reader when the system is not in
an attendance mode, a badge transmis-
sion will not immediately occur.
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Rather, the badge will be locked in
place in the reader. If the CLOCK IN~
OUT switch is then operated, an at-
tendance transmission will occur.

Operation of the 3021 Badge Reader,
when in the attendance recording mode,
is identical to the procedure described
under General Operations, page 18.

3022 BADGE TRANSMITTER

The 3022 Badge Transmitter operates as an
independent transmitter for daily attendance
recording. Input for thisunitis the same lam-
inated plastic badge previously described for
the 3021 Badge Reader.

Operating controls and indicating lights are
basically the same as those on the 3021
Badge Reader. It does, however, employ sta-
tion identification dials within the unit.

Station Identification Dials. The 3022 Badge
Transmitter is equipped with two station
identification dials. They are of identical de-
sign to the semi-variable entry dials on the
3001 Transmitter. Access to the dials is ob-
tained by raising a locked cover platelocated
on the top of the unit.

The purpose of the dials is toallowa pre-set
station identification to be read out as partof
a 3022 Badge Transmitter transmission.

Figure 12. Station Identification Dials.
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General Operations. The 3022 Badge Trans-
mitter operates according to these prescribed
steps:

1. Insert the laminated plastic badge into
the prescribed slot.

2. When the badge is seated inthe reader,
it will cause a locating pin to unlatch.

3. If the badge has been properly inserted,
the locating pin will pass through a
guide hole provided in the badge. This
will cause the white light, labeled
VALID, to glow immediately.

4. If there is no information inthe reader
still awaiting readout, a read-in cycle
will immediately occur. During this
momentary read-intime, the badge will
be held in place by the locating pin.

5. When the read-in cycle is complete,
the locating pin will return to its nor-
mal position, allowing the removal of
‘the badge. On completion of read-in,
the white light will go out.

6. If the badge should be improperly in-
serted (upside-downor backwards), the
locating pin, when unlatched, will not
pass through the guide hole. As a result
the white light will not glow and no read-
in cycle will occur. When the badge is
removed, the locating pin will remain
in the unlatched position, preventing
re~insertion of the badge. The ERROR
light will glow and an alarm buzzer
will sound.

7. To clear this error condition, operate
the release button. This will restore
the locating pin to its normal position,
cause the alarm to stop, and the red
light to go out.

8. If a badge is inserted into the reader
while there is data stored inthe reader
still awaiting readout, the locating pin
will hold the badge in the reader until
the previous readout has occurred.



BADGE INSERTION SLOT

SUPERVISORY CONTROLS
(Under Locked Cover Plate)

BADGE
RELEASE
BUTTON

10.

11.

12.

Figure 13. 3022 Badge Transmitter, Basic Features.

During this time, the white light will
be on. Once the readout has occurred,
a normal read-in cycle will take place.
The complete read-in cycle only takes
about 1/10 of a second.

Upon completion of the read-in cycle,
the 3022 Badge Transmitter will re-
quest access to the transmission line.

3022 Badge Transmitters will be
granted access tothe transmissionline
according to normal Collectadata pri-
ority system logic. (See Section VII,
Cable Sharing System.)

The first code transmitted will be a
transaction code. The 3022 Badge
Transmitter transaction code is a1, 3,
4, code.

Following this, the data stored in the
reader will be read out and transmit-
ted. If the badge employed in the sys-~
tem contains less than the maximum
10~digits of punching, it is possible,
through terminal block wiring, to adjust
the readout to the proper length.

13.

14.

15.

If badge transmitter identificationis to
be included as part of the attendance
message, the information entered in the
station identification dials may be read
out at any time during the message.
This will be determined by terminal
block wiring,

When the last digit has been transmit-
ted, an end-of-message signal is sent
to the receiver. The 3022 Badge Trans-
mitter then immediately loses access
to the transmission line. There is no
wait for a signal from the receiver that
the message has been properly re-
corded. Time and the end-of-message
code will be punched into the output
tape in the normal fashion.

In event an error is detected at the
receiver (parity violation, length of
message, etc.), a cancel code will punch
in normal fashion and the badge trans-
mitter will lose access to the trans-
mission line. The error signal will not,
however, be displayed at the badge
transmitter.
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Figure 14. 3002 Transmitter Illustrating Badge Reader.

3002 TRANSMITTER

A badge reader and one tabcard reader make

up the 3002 Transmitter. With the exception

of a valid light the same indicating lights and
controls are provided for badge reading as
when it is a separate component. Two oper-
ating modes, normal data collection and at-
tendance recording are possible. The switch
described under Operating Modes may be
employed to switch the system from one mode
to the other.

Normal Data Collection. The use of the inte-
grated badge reader, along with the other

elements of the 3002 Transmitter, for normal

data collection is the same as the method
described for the cable-connected unit in
normal data collection, page 16, with the fol-
lowing exception:

A badge readout code is not required to cause
read out of the badge reader although one

20

may be used. Rather, the data stored in the
badge reader will be read out and transmitted,
either following the readout of the semi-vari-
able entry dials or following the reading out
of the input card, depending on the user’s
option. In other words, the transmitter may
be modified through terminal block wiring so
that the badge reader data canbe transmitted
immediately before or after the reading of the
input card.

It should be noted, however, that the latteris
preferable. Should the badge readout occur
immediately following the readout of the semi-
variable entry dials, a slight delay will occur
while the serializing mechanism completes
its cycle.

Attendance Recording. The use of the inte-

grated badge reader for attendance record-
ings is identical to the method described for
the cable~connected unit in Attendance Re-
cording, page 17.



SECTION V
CONTROL CONSOLE

GENERAL

All transmission cables terminate at a con-
trol console. The basic model available is the
3042 Central Control. One of these units is
located adjacent to the receiver consoles at
the data collection center.

3042 Central Control., This unit contains a
central switch panel and two central time
transmitters.

Basically, the central switch panel is an ar-
rangement of connector plugs whichallows an
operator to quickly connect ordisconnect any
of the receiver consoles in a system to any of

Figure 15. 3042 Central Control.

the transmission cables, as the need arises.
This facil