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Programmer's Guide for the Series 70 Printer

The purpose of this guide is to help programmers and system

engineers program the IPI Series 70 Printer and integrate it into
a systen.

PRINTER INFORMATION

The IPI Series 70 Printer is a nine-pin impact printer designed for
use in video lottery systems. It supports multiple-column printing
in two character sets and graphics.

The information in this section describes the features and general
characteristics of the printer.

Features

Print Speed _
200 characters per second in normal mode
100 characters per second in double wide mode

Interface
Centronics Parallel
RS-232

Character Sets
IBM Character Set I
IBM Character Set II

Character Modes
Normal Mode
Double-Wide Mede

Line Spacing
Eight lines per inch

Automatic Knife Cutter

.002 to .007 inch ply thickness
Full cut only

2-Ply Receipt-Journal Printing
Low Paper Sensor
Mounting

Vertical
Horizontal
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Graphics

Block graphics (characters from character set)
Dot addressable graphics

Dimensions

Depth
10.75 in.
273 mm

Width

6.062 in.
154 mm

Height
6.75 in.
171.5 mm

Paper Exit

4.72 in. from front of printer +/- .020 in.
from left to right 120 mm

Reliability

Mean Time Between Failures (MTBF)
25,000 hours

Mean Time To Repair (MTTR)
15 minutes

Printhead life

200 million characters Mean Cycles Between
Failure (MCBF) -

Ribbon Cassette
3 million characters

Knife
1 million cuts (life)
100,000 cuts Mean Time Between Failure (MTBF)
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Power Requirements

Voltage
120 +/- 10% Vac

Amperage (draw) .
.4 amps (maximum)

Frequency
60 +/- 2% Hz

Power (wattage)
37 W

Environmental Requirements

Operating Temperature
40 Degrees Fahrenheit to 105 Degrees Fahrenheit
5 Degrees Celsius to 40 Degrees Celsius

Operating Humidity
20% to 90% relative humidity (non-condensing)

Storage Temperature
40 Degrees Fahrenheit to 140 Degrees Fahrenheit
5 Degrees Celsius to 60 Degrees Celsius

Storage Humidity
5% to 95% relative humidity

Startup
When the printer receives power, the following sequence occurs:

Carriage moves slightly left
Carriage moves slightly right
Carriage homes to left side
Cutter blade cycles conce
Interface sects to ready state

If there is a fault condition on startup, the LED on the board will

flash, the interface will be set to not ready, and the printer will
not come up.
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Fault Conditions

The following fault conditions may occur:

When
host

Printhead or Cutter Blade Jan
Paper Low

one of these occurs, the printer sends various signals to the
system to indicate what the fault condition is.

Printhead or Cutter Blade Jam

If the printhead or cutter blade is jammed, usually due to a
paper jam, the following signals are sent fronm the printer to
the host system:

Busy signal goes high

/Fault signal goes low
Select signal goes low
Printer is offline

Paper Low

When the paper low sensor is activated, the following signals
are sent from the printer to the host system:

Select signal goes low
Paper End signal goes high
Busy signal goes high
/Fault signal goes low

The printer continues printing until it receives the Activate
Cutter command or until it prints 21 inches. of paper (allowing
transactions to finish, especially longer cnes such as an End-
of-Day report).
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COMMUNICATIONS

The IPI Series .70 Printer can be programmed using either the
Centronics parallel interface or the RS-232 Interface. This section
describes both interfaces as well as the commands supported by the
printer.

Centronics Parallel Interface

This section describes the implementation of the Centronics
Parallel Interface for the IPI Series 70 printer.

The following sections show the pin assignments, the communications
sequence, and the timing diagram.

Pin Assignments

Pin ¥ Signal Direction Description
1 /STROBE To Printer |STROBE pulse of read data in.

Pulse width must be more than
0.5 microseconds at receiving
terminal. The signal level is
normally high; read-in of
data is performed at the LOW
level of this signal.

2 DATA 1 To Printer |Least Significant Bit
High=Logical .1; Low=logical 0
3 DATA 2 To Printer [High=Logical 1; Low=Logical 0
4 DATA 3 To Printer'lﬁigh=Logical 1; Low=Logical O
5 DATA 4 To Printer [High=Logical 1; Low=Logical O
6 DATA 6 | To Printer [High=Logical 1; Low=Logical 0O
7 DATA 6 To Printer [High=Logical 1; Low=Logical O
8 DATA 7 To Printer |High=Logical 1; Low=Logical ©
9 DATA 8 To Printer |[High=Loglical 1; Low=Logical 0
10 | /ACKNOWLEDGE |From Printer [Approximately 5 Microseconds
ILOW Pulse. LOW = Data
Received, Printer Ready
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Pin # Signal Direction Description

11 BUSY From Printer|Low = Printer Ready to

Receive Data
High = Printer NOT Ready

to Receive Data

12 PAPER END From Printeriigh = Printer Paper Low

13 SELECT From PrinterHigh = Printer Online

14 PULLED HIGH

15 VACANT

16 ov Logic Ground

17 |CHASSIS GROUND Chassls Ground 1s Isclated

from Logic Cround

18 +5V From Printer|[50mA Maximum
19-30 ov Ground Twisted Pair Return Signal
Cround Level
31 /I-PRIME To Printer |[Clear/Reset/Initialize.
Low Pulse
32 /FADLT From Printer|l.ow = Paper Law
Offline
Error
33 oV Logic Ground
34 VACANT T
[ 35 VACANT
36 Pulled High
Protocel

Comnunications Sequence (see chart on page 8)

Timing Diagram (see chart on page 9)
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Communications Sequence

Present > Set STROBE Signal
DATA from High to Low

Set STROBE Signal
from Low to High

BUSY Signal Goes
from Low to High

* ACK Signal Goes
from Low to High

* BUSY and ACK Signals
Go from High to Low

§
l
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Timing Diagram
Intialize I Data : Data
1
RESET —l i Data ' Data
P}" #31 ' stable A | Stable
DATA Q-7 T T
Pins 2-9 T X :
0 nS min };»l r— '
STEQB#§ % -DI [ «<—0 nS min E
m
1 i
'Al !
BUSY : :
Pin #11 _4, | |
* ACK gj i |
Pin#10 : - A !
! 1pS min —»|  jel—
SELECT’ | | |
Pin#13 H .
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RS5-232 TInterface

This section describes the implementation of the RS-232 Interface
for the IPI Series 70 printer.

The following sections provide information for these topics:

Features

Pin Assignments
Switch Settings
Protocol
biagnostic Tests

00000

Features

Up to 19.2K Baud

o 2K Buffer

o READY/BUSY or XON/XOFF Protocol

o Communications Diagnhostic Mode

o Optional Firmware to Send Data From Printer

o

10
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Pin Assigmments

Pin ¥ Signal Symbol|DirectionfDescription
1 | PROTECTIVE| PG Connected to the Printer Frame
GROUND
2 TRANSMIT | TD From [fransmits Serial Data 1in
DATA Printer ON/OFF Protocol
3 RECEIVE RD To Serial Data Received by Printer
DATA Printer
4 REQUEST TO| RTS From |[Printer i1s NOT Ready to Recelve
SEND Printer |pata in READY/BUSY Protocol
5 VACANT |
3 DATA SET | DSR To [Host Is Ready to Send Data.
READY Printer |Printer Receives Data After
Confirming This Signal as High.
7 SIGNAL SG Ground :
GROUND ll
8—10 VACANT
11 |SUPERVISORY| SS8D From Erinter is NOT Ready to Receive
SEND DATA Printer [Data in READY/BUSY Protocol
12 VACANT -
13 SIGNAL 5G Ground
GROUND '
14-19] VACANT '
20 DATA DTR From rinter 1s NOT Ready to Receive
TERMINAL Printer Eata in READY/BUSY Protocol
READY
21-25] VACANT B

Switch Settings

Factory Settings

o 9600 Baud

o B Data Bits

o No Parity

© READY/BUSY Prctocol
o DTR (Pin 20) -

11
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SW 1
Switch Function on Offt
1 Parity Type odda Even
2 Parity * No rParity
Parity
3 Data BRits * B 7
4 Protocol * XON/XOFF
READY/BUSY
5 Test Select: Circuit Monitor
6 Mode Printing Testing
— |
e e e = e
Switch| Function _§elec§ionj Switch 7|Switch 8
7, 8 Busy [* DIR - (Pin 20) On On
Line |
RTS - (Pin 4) On Off
§8D - (Pin 11) Off On
SSD + (Pin 11) Of £ Off
T e —
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SW 2
Switch | Function _ Selection
1, 2, 3 Baud Rate Switch 1 | Switch 2 | Switch 3
Rate {bps)
19,200 on On on
* 9,600 Off On - on
4,800 Off Off Oon
2,400 Off Off Oon
1,200 on on - Off
600 Off On Off
300 on | Off Off
110 Off Off Off
* Factory Settings
e
Switch Function Selection
on Off
DSR Active Inactive
Buffer * 32 Bytes | 256 Bytes
Threshold
6 Busy sﬁgnal * 200 ms 1 second
Timing
7 Not Used
8 Not Used

* Factory Settings

Protocol

READY/BUSY Flowchart (see chart on page 14)

XON/XOFF Flowchart (see chart on page 15)

13
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( X-ON,0-OFF )
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Diagnostic Tests

Run the circuit test and the monitor mode test to check
that the serial cable is sending and receiving the
correct signals.

Running the Circuit Test

Before running the circuit test, you may want to
purchase or make a turnaround cable with the pin
assignments shown in the illustration on page 17.

‘Be sure to shut off power to the printer when
disconnecting the serial cable and connecting the
turnarcound cable.

The circuit test checks the serial interface to
ensure that the proper signals are sent across the
active lines. The printer will print a mnessage
indicating whether the test was successful or not.

Follow the instructions in the flow chart on page
18 to run the circuit test.

Running the Monitor Mode Test
The monitor mode test verifies that the data sent
to the printer is set at the proper baud rade,
parity, and number of data bits. This test is a
feature of the high speed interface board.

Follow the instructions in the flow chart on page
19 to run the monitor mode test._
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RD
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Set Switch #6
to Select
Diagnostic Mode

Set Switch #5
On To Select
Circuit Test

r

Connect
Test Cable

l

Tumn
Printer On

Current Rev.
Level and Loop
Test Printed

s

Memory
OK?

YES

0K Is
Printed

|

DTR, R3T, 88D
Arg Set Low

WF OK'
Is Printed

Reset
Switch #6

|

Replace Switch

Access Cover

NO

Performing the Circuit Test

IB AD’

ls Printed

VF BADY

Is Printed

18

Somathing Is
wronhg W/interface
or Test Cable

Contact IPt i
Problem Cannot
Be Rasolved
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Set Switches #5 & #6
Off to Select
Monitor Mode Test

I

Turn Printer
& Computer
On

»l
ol 18

Send The Characters
"ABCDEFGH", Followed
by a Camiage Return,
From the Computer
to the Printer

41424344 45
46 47 48 49 4A
4B 4C 0D OA
Printed?

Reset Swilches
#5 & #6 and Replace
Switch Cover

Performing the Monitor Mode Test

Is
’ PARITY ERROR’
Printed, or Is Nothing
Printed

Nothing

Make Sure A Correct:

* Print Statement
Was Used

»lnterface Cable Is
Properly Connected
& Wired

+Printer Is Plugged
In&On

+Select Light Is On

Set Switch #1
For Propet
Parity Configuration
{Even or Odd)

Tum Printer
Off and Then
Cn Again

if Problem Cannot
Be Resolved,
Contact 1P}

19
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Command Saet

The IPI Series 70 printer supports commands in the following
formats:

ASCIX
Decimal
Hexadecimal
IPCL

IPCL Commands

IPCL is an alternate command set consisting of printable
character strings which perform all of the printer's
functions. Because some systems are unable to send
certain sequences, such as escape sequences or HEX codes
lower than 20, IPCL allows these systems to communicate
with the printer.

IFPCL commands consist of a string of four characters in
this format: &%XX.

The first two characters, &%, are fixed and identify the
command as an IPCL string.

The last two characters, XX, are alphanumeric and define
the function to be performed. If the last two characters
are undefined or incorrect, the string will be treated as
printable data. )

Command Reference Chart
The chart on the following page lists the various codes for
. each command, the default value (where applicable), and the

page number where a detailed description of the command can be
found.

20
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Command ASCII Decimal| Hex iPCL | Page |
Number
arriage and Line Spacing
lﬁommands
[Carriage Return CR 13 0D &%CR
“;et Fine Line Spacing n/216"{ESC 3 n[27 51 nfiB 33 [&%SV n
= 1 to 255 is}
Set Line Spacing at 8 Lines [ESC 0 |[27 48 [1B 30 |[&%ST
llper Inch
|Set Line Spacing at 21/216" |[ESC I |27 49 [IB 31 |&%5G
Line Feed, Default = 8 Lines|LF 10 0A &%LF
er Inch
Perform Fine Line Feed ESC J nf|27 74 njlb 4A [&3LV n
= 1 to 255 n -
Print Characteristics
ommands
Begin 17 CPI Print Mode S1 15 OF &%F1
(Default Print Mode)
Begin 12 CPI Print Mode ESC : |27 58 [1B 3A [&%F2
Begin 10 CPI Print Mode DC2 18 12 &%F3
Begin One Line Double Wide [SO 12 OE &SMW
End One Line Double Wide DC4 20 14 EEMN
Begin Multi Line Double Wide[ESC W 1[27 87 1[1B 57 [&3FW1l
01
End Multl Line Double Wide [ESC W 027 87 O[1R 57 ]J&%FWO
0
Select IBM Character Set 1 [ESC 7 |27 55 [1B 37 |&%C1
Select IBM Character Set II [ESC 6 |27 54 |1B 36 |&%C2
(Default Character Set) T
Knife Commands
Advance to cut Position VT 11 0B &3VT
Activate Cutter EM 25 19 &%FC
Buffer commands
Clear Print Butfer, Restore |CAN 24 18 &%RP
Defaults
Interface Busy Untll Buffer [EOT 4 04 None
@pty
iscellaneous Commands
Print Interleaved 2 of 5 Bar|None None None &%25
iCode |N
Initiate Sell Test INone None one  [&31T

21
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[6raphics Commands _

Single Density Graphics: ESC K |27 75 [1B 4B [&%GS
60 DPI nl n2 mnl n2 Nl n2 [nl n2
Full Speed Double Density ESC Y [27 89 |1B 59 |&%GF
raphics: 120 DPI ‘ fpl n2 Inl1 n2 Nl n2 nl n2
alf Speed Double Density ESC L |[27 76 |1B 4C |&%GD
raphics: 120 DPI nl n2 Nl n2 Mnl n2 nl n2

IIQuadruple Density Graphics: [ESC 2 [27 90 [1B 5A [&%GO
240 DPI 1l n2 nl n2 1 n2 [nl n2

22
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Command Descriptions (Organized by Function)

This section describes each command (organized by function)
and lists the codes in ASCII, Decimal, Hexadecimal, and IPCL.

Carriage and Line Spacing Commands
The default for the line spacing is 8 lines per inch.
Carriage Return

Prints the contents of the print buffer. This is a
~logical carriage return. The carriage remains in
place until the next line to be printed is sent.
The printer will then decide which is the most
efficient direction to print the next line: from
left to right (forward), or from right to left
(backward}.

if switch 3 on the main board is set to ON, the
printer advances the paper one line following the
carriage return. The spacing ©of the line feed is
determined by the default (8 lines per inch) or the
current value of the Line Spacing commands.

ASCITI: CR
Decimal: 13
Hexadecimal: 1))
IPCL: &3CR

Set Fine Line Spacing n/216"

Changes the current value for line spacing (n/21&")
used by the Line Feed comand. This command does not
advance the paper.

n =1 to 2565

ASCITI: ESC 3 n
Decimal: 27 51 n
Hexadecimal: 1B 33 n
IPCL: . &%SV n

23
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Set Line Spacing at 8 Lines per Inch

Changes the current value for line spacing (n/216")
used by the Line Feed command to 27/216". This is
equal to 8 lines per inch which is the default
value for line spacing.

ASCII: BSC 0
Decimal: 27 48
Hexadecimal: 1B 30
TIPCLs: EEST

Set Line Spacing at 21/216"

Changes the current value for line spacing (n/216")
used by the Line Feed command to 21/216"
(approximately 10 1lines per inch). This setting
eliminates the space between consecutive lines of

print. It is normally used in the Block graphics
mode to make two blocks scolid.

ASCII: ' ESC 1
Decimal: 27 49
Hexadecimal: 1B 31
IPCL: &%8G
Line Feed

Advances the paper one line. The default value is 8
lines per inch. The spacing of the line feed is
determined by the default or the current value of
the Line Spacing commands (in n/216%" increments).

ASCII: LF
Decimal: 10

~ Hexadecimal: 0A
IPCL: &%LF

24
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Perform Fine Line Feed

Advances the paper in n/216" increments. This
command does not affect the default spacing or the
current value of the Line Spacing commands.

n =121 to 255

ASCII: ESC J n
Decimal: 27 74 n
Hexadecimal: 1B 4A n
IPCL: LIV n

Print Characteristics Commands

The default for the print mode is 17 characters per inch.
The default for the character width is normal mode

(single-wide). The default tor the character set is IBM
character set II.

&

Begin 17 CPI Print Mode

Prints 17 characters per inch in normal mode (102
dots per inch). The maximum number of characters is
40 per line. If double-wide mode is turned on, 20
characters are printed per line. This mode may be
mixed with 12 and 10 CPT on the same line. This is
the default print mode.

ASCII: 51
Decimal: 15
Hexadecimal: OF
TPCL: &%F1 ’

Begin 12 CPI Print Mode

Prints 12 characters per inch (72 dots per inch).
The maximum number of characters is 28 per line. If
double-wide mode is turned on, 14 characters are
printed per line. This mode may be mixed with 17
and 10 CPI on the same line.

ASCII: ESC
Decimal: 27 58
Hexadecimal: iB 3A
TPCT.: £%F2

25
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Begin 10 CPI Print Mode

Prints 10 characters per inch (60 dots per inch).
The maximum number of characters is 24 per line. If
double-wide mode is turned on, 12 characters are
printed per line. This mode may be mixed with 17
and 12 CPI on the same line.

ASCII: DC2
Decimal: 18
Hexadecimal: 12
IPCL: &%F3

Begin One Line Double Wide

Prints one full line of the currently selected
print mode (17, 12, or 10 CPI) in double width
characters. The number of characters per inch is
half of the selected print mode. For example, 12
cPT bhecomes 6 CPI. After the line is printed, the
printer automatically reverts to the currently
selected print mode unless a new print meode is
selected.

ASCII: S0
Decimal: 14
Hexadecimal: (s) o]
IPCL: SIMW

End One Line Double Wide

Ends the Double Wide print command before the end
of the line to be printed. The printer reverts to
the currently selected print mnode unless a nhew
print mode is selected.

ASCITI: pC4
Decimal: 20
Hexadecimal: 14
IPCL: &TMN

26
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Begin Multi Line Double Wide

Prints multiple lines of the currently selected
print mode (17, 12, or 10 CPI) in double width
characters. The number of characters per inch is
half of the selected print mode. For example, 12
CPI becomes 6 CPI. This command remains in effect
until cancelled by the command, End Multi Line
Double Wide.

ASCII: ESC W 1
Decimal: 27 87 1

. Hexadecimal: 1B 57 01

IPCL: &%TFW1

End Multi Line Double Wide

Ends the Multi Line Double Wide print mode. The
printer reverts to the currently selected print
mode unless a new print mode is selected.

ASCII: ESC WO
Decimal: 27 87 0
Hexadecimal: 1B 57 00
IPCL: &EFWO

Select IBM Character Set I

Selects the IBM Character Set I including all
special characters. See the section, Character Sets
under the heading Print Capabilities, for a list of
the characters.

ASCII: ESC 7
Decimal: 27 55
Hexadecimal: 1B 37
IPCIL: &%C1

27
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Select IBM Character Set II

Selects the IBM Character Set II including all
special characters. See the section, Character Sets
under the heading Print Capabilities, for a list of
the characters. This is the default character set.

ASCLL: EsSC &
Decimal: 27 54
Hexadecimal: 1B 36
IPCL: &%C2

28
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Knife Commands
Advance to Cut Position

Positions the last print line beyond the knife

before the paper is to be cut. This command does
not cut the paper.

ASCII: vT
Decimal: 11l
Hexadecimal: OB
IPCL: &%VT

"Activate Cutter

Cycles the cutter blade one time.

ASCII: EM
Decimal: 25
Hexadecimal: 19
IPCIL: &3FC

Buffer Commands
Clear Print Buffer, Restore Defaults

Clears the print buffer of all data and loads the
command default values.

ASCITI: CAN
Decimal: 24
Hexadecimal: 18
IPCL: &%RP

> -

Interface Busy Until Buffer Empty

Sets the interface status lines to Busy. The
printer will remain busy until it has processed all
data in the communications buffer. If this command
is sent to the printer at the end of a transaction,
the host can monitor the Busy signal to determine
when the printer has completed the transaction.

ASCII: EOT
becimal: 4
Hexadecimal: 04
IPCL: None

29
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Miscellaneous Commands

Print Interleaved 2 of 5 Bar Code

This command is followed by the numeric data to be
printed (up to 14 characters). The bar code is
printed when either a carriage return is detected
or more than 14 characters are entered. If the
total number of digits is odd, the printer will add
a leading 0 to conform to the I 2 of 5 bar code
standard.

ASCII: None
Dacimal: None
Hexadecimal: None
IPCL: &%25

Initiate Self Test

Runs internal diagnostics. Upon successful
completion of the diagnostics, the printer prints a
test pattern of a sample ticket, feeds the paper,
and cycles the cutter blade (cutting the paper).

If the diagnostics fajil, the LED on the board
flashes

ASCII: Hone
Decimal: None
Hexadecimal: None
IPCL: &%IT

30
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Graphics Commands
All graphics modes conform to IBM PC graphics standards.

Graphics are printed one column at a time, consisting of
either full dots or half dots., Just as characters are
generated in a cell of full and half dot coclumns,
graphics are also created using columns of full and half
dots, depending on the graphic mode selected. See the
discussion on "Character Generation" in the section,
"Characters" for more information.

The values nl and n2 in each of the graphics commands
tell the printer how many columns are to be printed. Each
byte following the command se¢uence corresponds to a
column to be printed. Each column of data consists of
eight bits with each bit corresponding to a pin on the
printhead.

The most significant bit is at the top and the least
significant bit is at the bottom. A 1 in any bit position
corresponds to a dot, and a zero in any bit position
corresponds ‘to a space. : ' :

When the number of graphice bytes received by the printer
equals the value (nl x 256 + n2), the printer will print
the line of graphics from left to right and exit graphics
mode. Any of the line spacing commands may be used to
advance the paper.

The number of graphics columns available is determined by
the graphics mode selected:

Single density-—-144 columns
Double density——288 columns
Quadruple density=--576 columns

There are four graphics modes based on the density of the
dots. All modes print full dot columns and most allow
both full and half dots.

Single Density Graphics--60 dpi

Half Speed Double Density Graphics--120 dpi
Full Speed Double Density Graphics--120 dpi
Quadruple Density Graphics--240 dpi
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Single Density Graphics--60 dpi

Prints full dot columns only.

ASCII: ESC X nl n2
Decimal: 27 75 nl n2
Hexadecimal: 1B 4B nl n2
IPCL: &%GS nl n2

Full Speed Double Density Graphics—--120 dpi

Prints both full and half dot columns. Does not
allow a half det column to be printed after a full
dot column.

ASCII: ~ ESC Y nl n2
Decimal: 27 89 nl n2
Hexadecimal: 1B 59 nl n2

IPCL: . &3GF nl n2

Half Speed Double Density Graphics--120 dpi

Prints both full and half dot columns. Allows both
columns to be printed adjacent.

ASCII: ESC L n1 n2
Decimal: 27 76 n1 n2
Hexadecimal: 1B 4C nl n2
IPCL: &¥GD nl1l n2

Quadruple Density Graphics--240 dpi

Prints both full and half dot columns. Allows both
columns to be printed adjacent.

ASCII: ESC Z nl n2
Decimal: © 27 90 n1 n2
Hexadecimal: 1B 52 nl n2
IPCL: &%GQ nl n2

32
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CHARACTERS

The IPI Series 70 Printer prints two character sets, each set in

two modes (normal and double-wide). Additional character widths
allow for a variety of print styles. The following sections discuss
and show examples of these characteristics.

Character Sets

The following character sets are supported: IBM Character Set I and
IBM cCharacter et II. IBM Character Set II allows for block
graphics. It is also the default character set.

The following lists show representations of the two character sets.
They are not reproduced here in their true dot pattern.

IBM Character Set 1 (see the chart on page 34)

IBM Character Set 2 (see the chart on page 35)
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Character Character Character

Hex. | Dec. Hex. | Dec. Hex. | Dec.

Setl Set I Setl Setli Set | Setll
Q0 0 NUL. 2D 45 - 59 89 Y
o1 1 SOH 2E 46 . 5A a0 Z
02 2 STX 2F 47 | / 5B 91 ]
03 3 ETX | » 30 48 0 BC |82 \
04 4 EOT | o 31 49 1 sD |93 [
05 5 ENQ | & 32 50 2 5E 84 A
06 6 ACL 'y 33 51 3 5F 95 -
o7 7 BEL 34 52 4 80 95 :
08 8 BS 35 53 5 61 97 a
09 9 HT 36 54 [ 62 98 b
0A 10 LF 37 B5 7 63 99 c
0B " vT - 38 56 8 64 100 d
oC 13 CR 39 57 9 65 101 e
ot 14 SO 3A 58 : 66 102 f
oF 16 Sl 3B 59 : 67 103 g
10 16 DLE 3C |60 < 68 14 | h
11 17 DC1 3 |61 = 69 106 | i
12 18 DC2 3E 62 > 6A 106 | j
13 |19 | Dc4 3F (63 | ? 68 | 107 | k s
14 |20 DCa 40 |64 @ 6cC |108 | | 2
15 |21 NAK | § 41 |65 A 6D 109 | m b
16 22 SYN 42 66 B 6E 110 | n
17 23 ETE 43 67 c 6F 111 ]
18 24 CAN 44 68 D 70 {112 | p
19 25 EM 45 69 E 71 13 | q
1A 26 SUB 46 70 F 72 114 r
B8 27 ESC 47 71 G 73 115 | s
iC | 28 Fs 48 72 H 74 116 |t
iD 29 GS 49 73 ! 75 117 | u
1E 30 RS 4A | 74 J 76 118 | v
1F 31 us 4B | 75 K 77 119 | w
20 a2 (Space) 4C |76 L 78 120 | %
21 33 ! 40 77 M 79 121 Y
22 23 .- 4E |78 N 7A 122 | z
23 35 # 4F 79 O 7B 123 {
24 36 $ 50 80 P 7C 124 |
25 37 % 61 81 Q 70 1256 |}
26 38 & 52 82 R 7E 126 ~
27 39 ! 53 83 s 7E 127 (DEL)
28 40 { 54 84 T 80 128 ¢
29 |/ ) 55 |8 [ U 81 129 V]
2A 42 * 56 86 v 82 130 é
2B 43 + 57 87 w 83 131 a
2C 44 . 58 &8 X 84 132 a
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Character Character Character
Hex. | Dec. Hex. | Dec. Hex. | Dec. -
Set i Setll Set | Set i Set | Set B

85 133 a B1 177 ¥ DD | 221 ]
86 | 134 4 B2 | 178 i DE |222 1
87 136 ¢ B3 |179 | DF | 223 =
a8 |13 | BS | & B4 | 130 1 Fo | 224 o
89 137 | HT é B | 181 1 E1 225 B
8A 138 | LF e Bs | 182 ¥ E2 | 226 r
8B 139 vT i B7 183 1 E3 227 T
8C 140 | FF t B8 184 3 E4 | 228 z
8D 141 CR (1 B9 185 1 ES | 229 o
8E |142 { SO | A BA | 186 1 E6 | 230 m
8F (143 | s A BB | 187 1 E7 | 231 T
%0 | 144 E BC | 188 J E8 |23 ®
2] 145 | DC1 | = BD | 189 1 E9 |233 e
o2 146 DC2 fE BE 190 = EA 234 Q
93 147 | DC3 | & BF | 191 1 EB | 235 &
94 148 | DC4 | © co | 192 L EC | 236 =
95 | 149 ) c1 | 193 1 ED | 237. ®
96 150 a c2 |194 T EE | 238 £
97 151 U Cc3 | 195 F EF | 239 n
98 182 | CAN | ¢ C4 | 196 - FO. | 240 =
99 153 0 cs | 197 + F1 241 2
9A 154 U ce | 198 3 F2 242 <
9B 165 | ESC | ¢ C7 | 199 } F3 243 2
oG 156 £ c8 | 200 & F4 244 r
oD 157 ¥ ca 2o F F5 245 J
SE 158 Pt CA | 202 S F6 | 246 =
oF 169 f cB | 203 ¥ F7 247 =
A0 160 a CC | 204 L Fa 248 °
Al 161 i CD 205 - Fo 240 .
A2 162 6 CE 206 + FA 250 .
A3 163 d CF | 207 L FB 251 N
Ad 164 i DO | 208 1 FC | 282 1
A5 165 N D1 209 5 FD | 253 2
A6 166 $ D2 210 T FE 254 .
A7 167 e D3 |21 L FF | 255 | (Space)
A8 168 ) Da | 212 L
A9 | 169 - D5 | 213 r

| AA | 170 - D6 | 214 r
AB | 171 % D7 | 215 4
AC | 172 % D8 | 216 +
AD | 173 i Dg | 217 4
AE | 174 « DA | 218 r
AF | 175 » DB | 219 ]
BO | 176 = DC | 220 n
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Character Modes

Two character modes are supported: normal (or single-wide) and
double-~wide, with three variations of character width in each mode.

Normal Mode

characters in normal mode are available in three widths,
depending on which print mode is selected (see the "Print
Characteristiecs Commands® in the "Command Descriptions"
section). The three widths are listed below with their widths
provided in characters per inch (CPI), characters per line,
and dots per inch.

17 characters per inch (default)
40 characters per line
102 dots per inch

12 characters per inch
28 characters per line
72 dots per inch

10 characters per inch
24 characters per line
60 dots per inch

These three modes are based on the same character cell (dot
pattern). The dQot-to-dot spacing is reduced for the smaller
character width.

Double-Wide Mode

The double-wide mode doubles the width of the characters in
the currently selected normal mode (see the '"Print

Characteristics Commands" in the "Command Descriptions”
section).

The number of characters per inch or line in the double-wide
mode is half that of the normal mode. 17 characters per inch
becomes 8 1/2 characters per inch; 12 characters per inch
becomes 6 characters per inch; 10 characters per inch becomes
5 characters per inch. However, the number of dots per inch
remains the same in both modes.

The three double-wide modes are bazed on the =same character
cell {dot pattern). The dot-to-dot spacing is reduced for the
smaller character width.
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Character Generation

All the character sets and modes are based on the same character
cell, except the double-wide mode, which is twice the width of the
normal mode. This section describes the character cell of the
normal mode and shows examples of the dot patterns that make up the
characters.

The character cell consists of five full dots and rive half dots
horizontally by nine full dots vertically as shown in the example
on page 38 (double-wide mode is 10 full dots horizontally; half
dote are not used).

The examples show the full dots as adjacent to each other in the
character cell. This is a true representation for the 12 CPI print
mode. In the 17 CPI print mode, the full dots overlap. In the 10
CPI print mode, the full dots are separated by a small amount of
space.

Each character is justified to the left of the cell and uses the
first four columns of full dots and the first three columns of half
dots. The last column of full dots and the last two columns of half
dots are used for character spacing. The code actually treats each

horizontal full and half dot as a column. The character cell is
thus ten columns wide (five full dots and five half dots).

NOTE: Full and half dots cannot be printed adjacent to each other
(that is, on the same row). Some of the graphics modes allow this.
See "Graphics Commands" in the "Command Descriptions" section.

Characters use the full nine rows of vertical dots in the cell. The
eighth and ninth rows are used for character descenders. The ninth
vertical dot row is also used for underlining (the last full dot is
printed). See the examples on page 39.
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1 ; O Fult Dots

2 Half Dots

3

4

5

6

7 v

8 Descender (Rows 8 & 9)
o & Underiine (Row 9)

o
e

Sample: Normal character (12 characters per inch, 28 characters per line)
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3 5 7 8
2 4 6 8 10

1

3 5§ 7 9
2 4 6 8 10

3 5 7 9
2 4 6 8 10

1

- N M % 0 O N O D

N O & W 0 M@0 D
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Series 70 Printer Replenishmeni and Maintenance Guide

Replenishment and Maintenance Guide
for the IPI Series 70 Printer

This guide provides simple instructions for replenishing and maintaining the IPI Series 70
Printer. Although you will find the printer easy to maintain, be sure to follow the instructions
carefully. They are designed in easy-to-follow sieps with delailed illustrations that will help you
perform your job quickly and efficiently.

The IPI Series 70 Printer is a nine-pin impact printer designed for video lottery systems. It prints
customer receipts and a journal record of each transaction on 2-ply paper.

Features
Print Speed
200 characters per second in normai mode
100 characters per second in double-ide mode
Interface
Centronics Parallel
RS-232
Character Sets
IBM Character Set I
IBM Character Set I
Character Modes
Normal Mode {17, 12, 10 characters per inch)
Double-Wide Mode
Line Spacing
Eight lines per inch
Selectable in n/216 inch increments
Automatic Knife Cutter
002 to .007 inch ply thickness
Fult cut only
2-Ply Receipt-Journal Printing
Low Paper Sensor
Mounting
Vertical
Horizontal
Graphics
Block graphics (characters from character set)
Dot addressable graphics
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Ordering Supplies
Order supplies by calling Ithaca Peripherals Inc. or faxing your order.
Phone: (607)257-8901, ask for Sales
Fax: (607)257-8922
The parts you can order are listed below, followed by their part numbers.
2-Ply Paper: 98 0558
Ribbon Cassette (black or dark purple): 06-0560 (case of 12)
Supply Roll Spindle
Large Diameter: 09-1230
Small Diameter: 09-1494
Take-up Spindle
Take-up Core: 06-0597
Take-up Flange: 06-0599
Take-up Assembly (both core and flange): 06-0993
Power Cord: 06-0561

Fuses
1.0 Amp, 125 Volt: 150-9810010

1.5 Amp, 125 Volt: 150-9810015
Printheaq: 06-0565

Printhead Clamp: 06-0571

2/18/92
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Series 70 Printer Replenishment and Maintenance Guide

Clearing Paper Jams

1. Hold down the cutter blade cover from either side.
2. Pull the supply roll out, pulling the remaining paper out of the printer.

Clean any remaining pieces of paper out of the printer.
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Changing paper

Change the paper when you see the pink stripe on the receipt paper or when the terminal indi-
cates the paper is low (these will both happen at about the same time). Although the pink stripe
indicates there is eight to ten feet of paper left on the roll, the printer will print only 21 more
inches after the Paper Low sensor is activated. This will allow any transactions to be completed
(an end-of-day report, for example).

Remove the Journal Takeup Roll

Joumnal
Takeup Rofl

o

Before you can change the paper, you must first remove the ribbon cassette. Follow the instruc-
tions in the section, "Changing the Ribbon Cassette.”

1. Pull out the journal takeup roll.
The journal takeup roll is the top roll containing the yellow journal paper.

2. Tear off the journal paper (yellow paper) against the shear plate.

3. Remove the flange on the left side of the spindle by turning it counter clockwise (the direction
of the OFF arrow).

4. Remove the spindle from the journal roll.
Set the spindle and flange aside. Don't throw them away.

5. Place the journal roll in a safe place.

Note: If you are just replacing the journal takeup roll and not the supply roll, go to the section,
"Put in the Journal Takeup Roll.”

2/18/92
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Remove the Used Supply Roll

Cutter
Blade
Cover

Spindle

Paper
Low
Sensor

1. Hold down the cutter blade cover from either side.
2. Pull the used supply roll out, pulling the remaining paper out of the printer.
3, Remove the used supply roll from the spindle.

Set the spindle aside. Don't throw it away.
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Put in the New Supply Roll

Note : Be sure the ribbon cassette has been removed. Follow the instructions in the section
"Changing the Ribbon Cassette.” .

1. Tear the paper off the new supply roll to get rid of excess glue and to create a clean, straight
edge.
Use the edge of a table or other flat surface to tear the paper.

2. Put the spindle in the new supply roll with the flange on the left side.
Do not force the cardboard core out of the roll, as it may cause the paper to jam in the
printer. -
The receipt paper (white paper) should be on the outside of the roll.

3. Put the supply roll in the lower set of snaps in the bucket.
Be sure the flange (of the spindle) is on the left side, opposite the paper low sensor.

4. Pull out several inches of paper and don't separate the plies.

5. Hold down the cutter blade cover from either side.

6. Push the paper up through the throat in the back of the bucket until it comes out past the
printhead.

2/18/92
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Thread the Paper

Carriage
Assembly

Cutter
Assembly

The receipt and journal plies are threaded through two separate paper paths. In this section you
will thread both plies through the receipt path, push them back through, separate them, reroute
the journal ply through the journal path, then advance the receipt ply back through the receipt
path.

Note: See the instructions on the next page.
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1. Siide the printhead carriage assembly to the left side.

2. Turn the thumb wheel gear clockwise to advance both plies down through the receipt path (in
front of the shear plate).
Continue turning the thumb wheel gear until at least six inches of paper are threaded
through the receipt paper path.
You may find it easier to pull the extra paper through from below while holding down
the cutter blade cover. :

3. Push both plies back up through the receipt path so they hang over the cutter blade cover. ]
Use your finger (from the right side) to hook the paper as it begins to loop in front of the !
printhead, or use a small screwdriver or pen if you find it difficult to get the paper to
loop.

4. Tear off the receipt paper (white paper) from right to left.

5. Thread the journal paper (yellow paper) through the journal path (behind the shear plate).

6. Turn the thumb wheel gear clockwise to thread the receipt paper through the receipt path.
Be sure the receipt paper goes between the shear plate and cutter assembly and not under

the shear plate where the journal paper is.

| NEPE

P
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Put in the Journal Takeup Roll

1. Reattach the flange on the left side of the spindle by turning it clockwise (the direction of the
ON arrow). '
Do not overtighten.

2. Fold about a half inch of the journal paper, but do not crease it ughtly
The fold helps the paper stay in the takeup spindle better.

3. Insert the edge of the journal paper into the groove on the journal takeup spindle, with the
gear on the right side.

4. Rotate the journal takeup spindle clockwise six to seven times.

5. Put the journal takeup spindle in the upper set of snaps in the bucket.
Be sure the gear (of the spindle) is on the right side.

Note: Be sure there is no excess receipt paper. Gently pull on the receipt paper until the excess
is taken up.

Put the ribbon cassette back in. Follow the instructions in the section, "Changing the Ribbon
Cassette."
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Changing the Ribbon Cassette

Change the ribbon cassette when the print becomes faded. If the ribbon cassette is left in too
long, the print may be too light for some people (o read and the ribbon itself may become so
worn that it may tear.

]

Remove the Used Cassetie

il

{1

1. Slide the printhead carriage assembly to the middle.
2. Hold down the cutter blade cover from either side.
3. Grasp the bottom of the ribbon casselie at the arrows and pull out.

P
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Put in the new cassette

1. Tighten the ribbon by turning the knob on the cassette clockwise.

2. Hold down the cutter blade cover from either side.
3. Line up the grooves at the top of the cassette with the tabs on the printhead carriage assembly.

4, Swing the ribbon cassette into the printhead carriage assembly until it snaps into place.
5. Tighten the ribbon by turning the knob on the cassette clockwise.
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Replacing the Printhead

Replace the printhead when characters are unreadable because of missing dots. Do not replace
the printhead if characters are unreadable only because of light print. Change the ribbon cassette
instead. See the section, “Changing the Ribbon Cassette.”

Before you can replace the printhead, you must first remove the ribbon cassette. Follow the
instructions in the section, "Changing the Ribbon Cassette.”

Connector  Printhead

RS, B

Clip Carriage
Flange ;

Caution: The printhead may be hot. Wait two minutes afier the printer has last been operated.

1. Open the clip by grasping the tab on the left side and swinging it from left to right.

2. Hold down the cutter blade cover from either side.

3. Pull out the printhead.

4. Hold down the cutter assembly from either side.

5. Slide the new printhead onto the carriage with the flange on the printhead under the carriage.

4, Press down on the printhead and swing the clip from right to left, pressing up slightly until the
clip latches between the carriage and flange on the printhead.

Put the ribbon cassette back in. Follow the instructions in the section, "Changing the Ribbon
Cassette.”

Note: if the head gap adjustment latch gets moved, reset it to the first position.
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