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RC 4000 has, in principle, two data channels, 2 Low Speed Data Chan-
nel (IDC) and a High Speed Data Channel (HDC). Each of these data channels
is shared among several input/output units.

Sharing of the datae channels emong several devices requires each de-
vice to be terminated by a buffer register and a data channel transceiver,
and to be controlled by a set of standardized signal seguences. The buffer
register provides word-by-word data transfer to and from the device.

The data trensfer via IDC is performed character by character under

miéroprogram control. The IDC communicates directly with the internal work-

- ing registers. Trensmission of data via 1DC is mainly used in connection

with slow character-oriented devices such as typewriters, paper tape read-
ers, and paper tape punches.

~ Data transfer via HDC take place in blocks. Data are transferred di-
rectly to or from the internal core store on a cycle-stealing basis. The
block transfer is not program controlled, i.e. program execution proceeds
simultaneously with the HDC input/output operations. Specification and i-
nitiation of the block trensfer are performed via the IDC; therefore all
devices, which are connected to the HDC, ere also connected to the IDC.

, All»input/output operations via 1DC can be handled by 2 single program
instruction, INPUI/OUIPUT (I0), which has the standard instruction format.
The effective address of the instruction indicates the device eddress (18
bits) end the device cormand (6 bits). A data word (max. 2L bits) is trans-
ferred to or from the specified working register (W-register).

The progrem instruction, AUTOLOAD WORD (AW), controls & series of 4
input operations via IDC. This instruction reads four 6-bit cheracters, and

is used for initiel program loading from the paper tape reader.

‘2. LOW SPEED DATA CHANNEL
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2.1. Introduction
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The Low Speed Date Channel {IDC) is based upon & ZVway transmission
system with 30 buslines for data end contirol signals. The buslines can dbe
sensed by or controlled from botn the Central Processor {CPU) and all peri-
pheral devices connected to the systen.

The IDC has 2l Gata buslines end 6 buslines for chennel controi sig-
nals. The data buslines are used to transler a 34-bit Data Word end to
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" transfer a Device Address and a Device Conmand. The Data Word can either

be transferred from CPU to the addressed device or vice versa.

The input/output operation, which is controlled by the microprogrem
belonging to the I0 instruction, can briefly be described as follows. The
input/output operation includes a Selection Phase and a Data Phase. In
the Selection Phase (indicated by the control signel I0 Address) the De-
vice Address and the Device Command ere esvaileble for all devices on the
2l data buslines. The addressed device respoﬁds to these by sending its
Ready end Connected status bits via 2 of the channel control buslines.
These bits are transferred to the_Exception Register (EX(22:23)). If they
indicate that the device is. free, i.e. connected and ready, onc of the
channel control signals (I0 Activate) ectivates the device. If the sddress-
ed device is not free, the input/butput operation is rejected and the com-
puter proceeds immediately to the next instruction. If selection teskes
place, the device will accept the device command code from the buslines.
In the Data Phase (indicated by the conirol signal I0 Transfer) a Da-
ta Word (mex. 24 bits) is transferred from the specified W-register to the
selected device or vice versa. The direction depends on the device command
type. The device command is given by 6 bits, 2 of which specify the 4 ty-
pes, Sense, Control, Read, and Write. The Sense cormand performs transfer
of & Data Word from the seiected device to the selected W-register. The
Write and Control commands imply transfer from the W-register to the se-
lected device. The Read comrand does not involve eny data transfer. When
the Data Phase is terminated, the device is left to its own control. As
long as the initiated operation is in progress, the device must generate 2

Not Ready signal on request.

2.3. Device Address and Device Cormand
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In the Selection Phase of the IO instruction the Device Address and
the Device Command are transferred via the 24 data buslines (I0 BUS(0:23))
as follows "

I0 BUS (0:17) '~ Device Address
I0 BUS (18:23) Device Coxzand.

The Device Address consists of 18 bits. In practice an 8-bit eddress field
(256 devices) is enough, &nd the device controllers are allowed to inter-
pret the device address modulo 255.
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The Device Commend code of 6 bits includes & basic command field of
2 bits and a modifiecr field of 4 bits

I0 BUS (22:23) Basic command field
10 BUS (18:21) Modifier field.

The 16 possible modificetions are specific for each type of devices. In the
microprogram, controlling the input/output operations, only the following U
basic commands ere recognized:

I0 BUS (22,23) = bOO Sense
I0 BUS (22,23) = bO1 Control
I0 BUS (22,23) = b10 Read
10 BUS (22,23) = bll Write

P e . e i e e s S e e K e e s D e e o - ———

Figure 1-4 shows the timing cherts of the possible input/output opera-
tions. The operations are completely controlled by the I0 instruction mi-
croprogram in accordance with the received device Connected and Ready Sta-
tus. An IDC output signal is defined as a signal trensferred from the CPU
via a busline to a device controller. An IDC input signal is = éignal ge-
nerated in the device controller and transferred vie a busline to the CPU.

The input/output signal functions are specified below.

IDC_Outputs:

IO Ineble The sign2l indicates the period of the I0 operation.
When IO Eneble = 1, the addressed device must reply
to the busline signals; when I0 Enable = O, no de-
vice must interfer with the channel.

I0 Address v The signal on this busline indicates the selection
phase. Device address and command informstion are
on the buslines I0 BUS (0:23).

I0 Activate . This busline signel indicates that the addressed de-
vice hes to be selected end that the device comxrand
code has to be stored.

JO Transfer The signal indicates the date phase. In outrut op-

erations (Write, Control) a Date Word is aveilesble
on the buslines I0 BUS (0:23).



-5 -

In input operstions (Sense) the data and status
word from the selected device (DEV Datz) must be
gated to the buslines IO BUS (0:23).

I0 BUS (0:23) In the selection phase (IO Address = 1):
I0 BUS (0:17) = Device Address
I0 BUS (18:23) = Device Command
In the dsta phase (I0 Transfer = 1) for Write and
Control commrands:
I0 BUS (0:23) = W(0:23) (data word to be trans-
ferred from CPU to device controller).
In the data phase for Sense commands I0 BUS (0:23)
& . - 4s used for transfer of DEV Data (0:23) from device
5 ~ controller to CFPU.

PRIy Spniphaud

DEV Connected | This signal, vhich is generated in the device con-
troller, indicates that the device power supply is
switched on &nd that all cable connection e.g. to
the external device, are established.

DEV Connected must be gated to the busline I0 Con-
nected when the device is addressed end I0 Address = 1.
‘ DEV Ready o The signal indicates that the device controllier is
' S .reedy to accept I0 instructions. During operaticn
the device is Not Ready end I0 instructions are re-
Jected. DEV Ready must be gated to the busline
IO Ready when the device is eddressed end I0 Address = 1.

DEV Data (0:23) This is a data word to be itransferred from device
controller to CPU (W register) during execution of
& Sense comrand. DEV Data (0:23) has to be gated to
the buslines I0 RUS (0:23) during the period indi-
cated by I0 Transfer.

)
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INTRODUCTION
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This paper describes the RC610 LINE PRINTER which consists of:

1. LPE 200 Control electronie
2« LP 200 Print mechanism.

The description will mainly deal with the LPE 200 designed and
manufactured by A/S REGNECENTRALEN,

The LP 200 is a DATA PRODUCTS printmechanism MODEL dp/p - 1300
designed and menufactured by DATA PRODUCTS CORPORATION, 8535
WARNER DRIVE, CULVER CITY, CALIFORNIA.

For further information on LP 200 see section 25.

Functional Description

The RC610 LINE/PRINTER contains all the electronic and mechanical
components required to accept and store one line of data from
RCLOOO serial by character (up to a maximum of 132 characters),
print the line on multiple-part fanfold paper or on tabulating
stock, and move the paper to the position corresponding to the
next print line.

The RC610 LINE/PRINTER utilizes a continuously rotating drum on
which characters are arranged in horizontal rows, the number of
rows being determined by the number of characters in the charac-
ter set. Each vertical column about the circumference of the drum
thus contains all the characters in the set, and the number of
columns defines the maximum number of characters per line. Each
character is stored in a one-line shift register buffer arranged
as & cyclic store, when the store is loaded a character address
location corresponds to the column in which it will be printed.
Printing is accomplished by shifting in the cyclic store in syn-
. chronism with the rotating characters and actuating a hammer

(see Fig. 1) associated with the address location, when the proper

character approaches the print position.

AA158 IPE 200
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The line of data stored in the buffer is shifted cne character

at & time tc the first position of the cyclic store and com-
pared . with the drum character spproaching the print position.

If the drum character currently in the printing position is A, the
logic will sequentially fire the appropriate hammers to print all
the A-s in the stored line of data. As the drum rotates each charac-
ter in the buffer is compared with each successive drum character
as it comes into printing position. In one revolution or less of

the character drum, the entire line of data will be printed.
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OPERATTONAL DESCRIPTION
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The LP 200 (printer mechanism) is connected to the low speed data
channel via LPE 200 (control electronic) which buffers one line,

IP200 Operational Description

The LP 200 is a drum type print mechenism with the following gene-

ral specifications:
Printing rate
Characters per line
Characters per inch
Lines per inch
Line to lLine Spacing
Character Sets

Character Drum Speed

Paper Feed

Paper Speeds

Paper Feed Control

Up to 1000 lines-per-minute.
Up to 132.

10.

6.

0.167 (% 0.010) inch.

64 and 96 standard.

1000/667 rpm minimum for
6l/96 character drum.

Tractor type, using & pair of
pin-feed tractors above & pair
of tractors below the print
position.

One line - 15 msec max.

two lines - 25 msec max.

three lines - 30 msec max.

5 msec per line after third
corresponding to max, paper
feed speed 35 inches per second.

The paper feed may be controlled
either by a 8 channel format
tape or by counting lines.

LPE 200
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Paper Format

Paper Dimensions

Paper Types

Paper Loading

Horizontal Alignment

Ap158

19 inches maximum width, prints
on 13.2 inch width in the cen-
ter of a 19 inch form.

Standard edge-punched 1/2 inch
centers fanfold paper from
4.5 to 19 inches in width.

Up to six parts, 12-pound bond
(single copy minimm weight,

15 pound bond); or a tabulating
card (0.007 inch) plus a se=-
cond record sheet,

Drum gate pivots outward through
an opening between the ribbon
mask and the hammer bank.

LEFT TRACTOR DETENTS. Upper and.
lower left tractors are indivi-
dually positioned by detents to
coarse define location of left-
hand paper holes.

FORM WIDTH ADJUSTMENT. Upper and
lover right tractors are indi-
vidually positioned by lock-nuts
to align tractors with right
hand paper holes. Adjustable for
l-1/2 inch to 19 inch forms.

HORIZONTAL PAPER TENSION AD-
JUSTMENT. Individual edjustments
on upper and lower right-hand
tractors to provide proper ho-
rizontal psaper tension.
HORIZONTAL PAPER POSITIOR AD-
JUSTMENT. Provides vernier ad-
Justment of all four tractors to
horizontally align forms while
printing.

LPE 200
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Vertical Allgnment VERTICAL PAPER TENSION ADJUST-
MENT. Varies distance between
upper and lower tractor pairs to
provide proper vertical paper
tensioning.

VERTICAL PAPER POSITION ADJUST-
MENT. Adjusts paper vertically
21 line from its mid-range
position.

Character Typeface On the standard drums, 64 and
96 characters, OCR-B font is
used except for the basis of ten

characters.

Character Spacing Horizontal character spacing is
0.100 (& 0.005) inch between
centers. The maximum cumlative
error is no more than : 0.010
inch per 132 charscter line.

Line Stralghtness No character deviates more than
2 0.010 inch from a straight
line drawn parallel to the line

of characters.

Input Character Set

The standard character set is a subset of the ISO 7 bit character
set. Two standard print drums are available. One having 64 gra-
phics capital letters only, the other having 96 graphics including
small letters. 4 (optionally Q) control characters are used.

The characters are internally represented by the bits

P b6 DS b D3 b2 Dbl
having the weights

6k 32 16 8 L 2 1

ILPE 200
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In the code table colums and rows are indentified by decimal
" equivalents of the binary numbers:

colunrm: b7 b®6 b5 0] 0 0 o]
‘row: © 0 0 bk b3 B2 DI

The decimal value of & character code is thus the sun of'column
and row numbers. Empty positions in the table are characters
which are not used with the printer.
The character set is divided in control characters, columns O and
16, and graphical characters, columns 32 to 112, The table shows
the assignment of characters according to the ISO recommendation
for the two standard print drums with 64 and 96 characters re-
. spectively. Other print drums with expanded character sets may be

.‘ supplied. Characters which are not assigned by the ISO-standard
will be reached by means of the shift option. After having re-
ceived the character SHIFT OUT, the printer will interpret the
character codes to be in a new set of graphical characters. Control
characters, columms O and 16 have the same meaning while column
32 1is reserved for a standard expansion of the graphics set. This
assignment of codes will remain valid until the character SHIFT
IN is received, thus returning control to the standard character
set. '
The two standard print drums differ only in the respect that the
big one also has small letters. Both have a set of national letters
so that it is possible to construct 3 varities of slphabets:

. ‘ danish, german, and swedish. In these the rows 11, 12, and 13 of

- columns 80 and 112 are assigned as follows:

Danish German Swedish
M E 2 A a A &
12 g ¢ 0 o° 0 o

© -3 Y e Q o
13 A a U u A a

The characters not used nationally are available after shift out,
column %2. The choice of nationsl characters in the shift in
“"alphabet is done prior to the installsation.
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Control Characters
The control characters have the meanings:

CR

AA158

Carrisge Return, causes the printing of the line buffer
contents followed by a return of print position to the
beginning of the same line.

Form Feed, causes the printing of the line buffer fol-
loved by & paper feed to the first line of the next form
as indicated by format control tape track O. The print
position is moved to first position of this line,

New Line, causes printing of a line followed by paper
feed of one line. Print position is moved to first posi-
tion of this line.

Vertical Tebulation, causes printing of & line followed

by paper feed controlled by the format control tape track
1. Print position is moved to first position of this line.
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After shift in

0 16 32 48 64 80 926 112
0 SPACE 0 . P b
1 ! 1 A Q a q
2 " 2 B ‘R b r
3 3 C S c s
4 : 4 D T d t
5 % 5 E U e U
6 & 6 F \% f v
7 ‘ 7 G W g w
8 CAN ( 8 H X h X
9 HT ) 9 | Y i y
11 VT ESC + ! K nat, k nat,
12 FF re < L nat, | nat,
13 CR = = M nat, m nat
14 SO . > N n
a 15 S / ? 0 - o DEL
«a
o
&
O .
S ‘
N After shift out
<
]
o 0 16 32 48 64 80 96 112
~
g 0 s"PTZE“ 0
& 1 A 1
2 o) 2
§| 3 U 3
=
= 4 4
3 s X 5
S 6 6
g
7 A 7
8 CAN ) 8
o 9 HT A 9
A 10 NL a 10
9 N VT ESC o
g 12 FF U
13 CR @
14 SO ¢
15 Sl & DEL
Note underline is placed on the base- line,
Input CODE TABLE 2-~6

AA 158
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PROGRAMMING

- o wv es G B8 6B 5O o W @

Write Command
A vwrite command initiates the output of one character irom a wor-
king register. The contents of a working register is interpreted

as follows:

irrelevant character
0 : 16 17 23

.o

After the write command the printer will be busy for approximately
12 uS (from I/0 ACTIVATE), if a graphic character is transferred.
If printing is started the printer will be busy until completion
of the printing, which will generally not exceed 100 mS (depending
on size of print drum, characters actually printed etce)e

When the line buffer is full, further graphical characters will
be lost. Printing will not start until initiated by a control cha-
racter.

Characters which are not defined to have any effect with the prin-
ter are ignored.

An interrupt signal is sent upon completion of the printing.

The printer has a LOCAL/REMDTE switch. In remote state the printer
is program controlled. In local state the operator may insert and
adjust forms etc. |

If the operator switches to local during printing the transition
to local status is delayed until the printing has been completed.
In local status the printer accepts write commands until a control
character, vhich causes printing, is received. When the control
character is received the printer goes busy. No mechanical opera-
tion, however, is executed until the operator switches to remote
status.

Sense Command

When the printer is availsble a sense command may be used to trans-
fer a status word to a working register. The status holds the

| following information:

LPE 200
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status Zero
0 ¢+ 5 6 : 23

The status bits are:

Intervention by operator
PARITY .
Time out
not used

not used

MW D~ O

Intervention required.

The Intervention by operstor 1s set to logical 1 when the printer
goes local, end remains logical 1 until next write commend is

received.

PARITY 1s set to logical 1 if any of the following conditions is
received.

1. Parity error in the converter

2. Parity error in the line buffer

5. Check character error i.e. shifting in the line buffer was

incorrect.

k., Echo error i.e. one or more hammers have failed.

The parity status bit remains logical 1 until next write command.

The Time out bit is set “o logical 1 if any of the following con-
ditions occur:

1+ Echo from hammers too long

2. Character Drum off speed

%+ A paper feed operation has lasted too long

k. A print operation has lasted too long.
The time out bit remains logical 1 until cleared by Master clear.

Intervention required is set to logical 1 if the end of paper is
reached, paper torn or drum gate open. The intervention required
bit remains logical 1 until paper is corrected and drum gate
closed. If the printer detects a paper out situation during
printing, the ling in progress will be completed.
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OPERATION

E T b ey

This section describes the operating controls and the procedures
required for operation of the line printer.

Operators Controls and Indicators

The following describes the various operators controls end indi-
cators. These controls are located on the operator panel, the
relay box, the drum gete, and the paper feed assembly.

Operators controls located on the operators control panel:
(see Fig. 2).

AA1S58 LPE 200
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Pover/Operable Pushbutton Indicetor b,2
The Power/Operable pushbutton indicator is a dual indicator switch
which controls the acepower to the printer. The switch is the
push-to-set, push-to-reset type. When the switch is depressed to
apply power, the power portion of the indicator lights. When the
switch is depressed to remove power, the power indicator extin-
gulishes,
The operable indicator is illuminated presupposed:

1. DEVICE CONNECTED

(1.e. all power supplies ok)

2. Paper correctly installed

3. Drum gate closed

k., No Time-out signal present.
The signals involved in the operable indicator 1is interpreted as
follows:

1. Device connected
Device connected will be set to logical O and the operable indica-
tor extinguished if any of the following conditions occurs:

a. Milti-power supply not ok

b. Hammer and Paper feed power supply not ok

¢. Hammer current reference voltage not ok.
When the Power switch has been activated to apply power, it will
last approximately 16 seconds before Device connected becomes
logical 1.
If Device connected is set to logeial O due to power failure the
situation is only resetable by turning power off and then on again,
but this should not be done unless qualified service-personnel has
been notified.

2., Paper out

If the printer detects a Paper out situation during printing the
line in progress will be completed.

The operable indicator will be extirguished and the Paper out in-
dicator lighted when the paper out situation occur.

The operable indicator will be lighted and the paper out indicator
extinguished when the paper is corrected.

Status bit 5 is logical 1 as long as the Paper out situation

 exsists.,
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3. Drum gate open

If the drum gate is left open or opened during operation, hammer
strobe will be inhibited immediately. Simltaneously the status
bit 5 is set to logical 1 and the operable indicator extinguished.
Status bit 5 will be set to logical O and the operable indicator
lighted, when the drum gate is closed.

CAUTION

Do not open drum gate during printing.

L. Time-out
Operable indicator 1s extinguished end status bit 2 set to logical
1 1f eny of the following conditions occurs:

a, Hammer echo too long

be. Drum speed

¢. Error in Paper drive motor voltage (forward voltage in too

long time or too much reverse voltsge) (

d. Print-cycle.
The Time out signal inhibits the hammer strobe and if c¢ is the
case the paper feed power amplifier will be disabled.
The time out signal is only resetable by means of the MCL-button,
this 1s done because the time out error is a rather serious error,
and the MCL-button should not be activated unless qualified ser-
vice~personnel has been notified.

Remote/Local pushbutton Indicator

The Remote/Local pushbutton indicator is & dual indicator switch.

The switch is the push-to-set, push-to-reset type. In remote
state the printer 1s program controlled. In the local state the
operator may insert and adjust forms etc.

If the operator switches to local during printing the transition
to local is delayed until the printing has been completed.

In this situation the remote indicator is extinguished when the
pushbutton is depressed, the local indicator, however, 1s not
lighted until the printing has been completed.

AA158 IPE 200
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In local status the printer accepts write commands until & control
character, which demands printing, is received. When control cha-

ractér is received the printer goes busy. No mechanical operation

hovever, is executed until the operator switches to remote status.
The Remote/Local indicator gives the following information.

Light in an indicator is equal to logical 1:

Remote Local
indicator indicator
0 0 Local wanted
0 1 local state
1 0 Remote state
1 1 Remote wanted

Parity/Paper-out Indicator
The Parity/Paper-out indicator is a dual indicator.
The parity portion of the indicator will be lighted if any of the
following conditions occur:

1+ Parity error in the converter

2. Parity error in the line buffer

5+ Check character error i.e. shifting in the line buffer was

incorrect.

k, Echo error i.e. one or mcre hammers have failed.
The parity indicator is extinguished when a new write command;
concerning the printer, is executed.
The signals involved in the Parity indicator is interpreted as
follows:

1. Parity error in the converter.

As soon as a character is sent to the LPE 200 it will be converted
to an internal character representation by means of a read-only-
store, if a parity error in the output from the read-only-store

is present, the Parity indicator will be lighted, the status bit

1 set to logical 1, and the character ignored.

If a new write command is ordered the Parity indicator will be

| extinguished and the status bit 1 set to logical O.

AA158 LPE 200
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2. Parity error in the line buffer

The parity indicator is lighted and the status bit 1 set to logi-
cal 1, when a parity error in the line buffer is detected, however,
the line in progress will be completed.

The parity check takes place during the entire print-cycle regard-
less to whether the character with wrong parity has been printed
or not, and charecters with wrong parity inhibit hammer strobe,
i.e. they are not printed. This means that if the character should
have been printed, there will be no echo from the harmer and at
the end of the printing the column counter will contain the address
of the line buffer cell with wrong parity.

The Parity indicator is extinguished, the status bit 1 set to lo-
gical 0, and the column counter reset when a new write command is

ordered.

3+ Check character error

The check character 1s used to check if shifting in the line buf-
fer takes place correctly.

If a check character error is detected the Parity indicator will
be lighted and the status bit 1 set to logical 1, however, the
line in progress will be completed.

The Parity indicator is extinguished, the status bit 1 set to lo-
gical O when & new write command is ordered.

k, Echo error

If a hammer has failed to print in a columm which should have been
printed or a hammer has printed in & column which ghould not have
been printed, the Parity indicator will be lighted and the status
bit 1 set to logical 1.

The address of the hammer which failed will be present in the
column counter after printing.

The Parity indicator is extinguished, the status bit 1 set to
logical 0, and the column counter reset when a new write command
is ordered.

Refer to 4.2 for the description of the Paper-out portion of the
' Parity/Paper-out indicator.
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Over Temp., Hammer current indicator

Over Temp., Hammner current indicator is a single indicator.

The indicator is lighted end Harmer-Paper feed powar supply dis-
abled if any of the following conditions occurs:

1. Hammer current has been on for more than 40O mS
2. Over temperature in the paper drive motor.

Also an audlo signsl 1s given in these situations. The loud spea-~
ker is located on the cperators control panel.

The error situation is only resetable by turning power off and
then on again, but this should not be done unless qualified ser-
vice-personnel has been notified.

Local Start/Stop Pushbutton Indicator k.5
The Local Start/Stop pushbutton indicator is & dual indicator
switch which starts and stops local operations.

The switch is the push-to-set, push-to-reset type.

The type of local operation executed when the pushbutton is acti-
vated is under control of the Form mode/Line mode switch, and the
Testprint/Paper feed switch,

The Form mode/Line mode switch and the Testprint/Paper feed switch
will normally be locked in the Form mode and Paper feed positions
indicated by light in the Form mode and Paper feed portions of
these indicators,

The switches are locked by means of the On line/Cff line switch
located on the maintenance panel. The On line/Off line switch
should only be operated by trained service personnel and the
switch must always be left in On line position after service.

If the On line/Off line switch is left in On line position the
printer will perform psper feed, according to the paper tape

loop channel O, when the Local Start/Stop pushbutton is activated.
If the Local Start/sStop is activated while printer is in Remote
condition it will have no effect.

As long as the lLocal operation is in progress there will be light
in the Start portion of the indicator. When no local operation is
- in progress there will be light in the Stop portion of the indi-

cator. '
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® .Form mode/Line mode pushbutton indicator k.6
This -pushbutton indicator is & dual indicator switch. The switch
is the push-to-set, push-to-reset type.
For description of the function refer to Local Start/stop switch

(k.5).

Testprint/Paper feed pushbutton indicator L.7
This pushbutton indicator is a dual indicstor switch. The switch

is the push-to-set, push-to-reset type.

For description of the function refer to Local Start/Stop switch

(k.5).

, Operators Control located on the relay box 4.8
. A 20 ampere ac circuit breaker placed in series with the input ac
| is mounted on the relay box. When the breaker trips, the switch
handle will travel to off position. The breaker is reset by opera-
ting the switch handle to On position.

Operators Control located on the drum gate k.9
The operators phasing control is mounted to the right on the drum
gate. Adjusting this control varies the point in time that hammer
flight is initiated. This in turn varies the registration of the
character as it is being printed. Bad phasing is indicated by a
difference in ink density between the top and the bottom of a
printed character. The top or bottom of the character may actually
‘ be missing. The phasing control should be adjusted until the tops
‘ and bottoms of the characters on each printed line are of the same

density.
Operators Control, located on the paper feed asseubly k.10
Paper positioning controls (See Fig. 3) L.,10.1

The paper is horizontally positioned by two controls; the tractors
provide a coarse horizontal position adjustment. Fine horizontal
adjustment of - 3 character widths are made with the horizontal
paper position adjustment.
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Vertical positioning of the paper is a function of four controls:

.< the paper drive release lever, vertical paper position adjustment,
dynamic vertical paper position adjustment, and the vertical paper
position indicator. The paper drive release lever ensbles the paper
to be adjusted any number of lines up or down by means of the .ver-a
tical paper position adjustment when the paper drive system is
stopped, and one line up or down by mesns of the dynemic paper posl-
tion adjustment when the paper drive system is in motion. The ver-
tical paper position indicator provides a reference for vertically
aligning the paper and is used in conjunction with the vertical
paper position adjust.

Paper tensioning controls (See Fig. 3) L.10.2
"fhe paper is tensioned by two controls: the vertical paper tension

. adjustment and the tractor horizontal paper tension adjustment. The
vertical paper tension adjustment is used to tauten the paper be-
tween the upper and lower tractors. The two horizontal paper tension
adjustments are adjusted independently, to tauten the paper between
the left and right tractors.

Copies control (See Fig. 3) , k.,10.3
The copies control, a three position knob, is provided to very the

distance between the drum and the hammer bank in order to accomodate

various thicknesses of paper (see Fig. 3). The knob is set to 1, 3,

or 6 to provide for optimum printing. The calibrations are nominal

and should be tested for various part paper.

Operating Procedures required for operation of the printer 4.1

1. Applicatioh of power to the printer
2. Ribbon installation

5. Ribbon removal

4, Tape Loop preparation

5. Tape Loop installation

6. Paper loading

T. Paper tension




Application of power to the printer

1. Open the front doors
2. Place the main circuit breaker located on the relsy box in

3

On position. If the neon-indicator fails to illuminate, noti-
fy service personnel.

Press the Power switch located on the operators control pa-
nel, and the Power indicator should illuminate. After app.

16 seconds the power will be ok, drum on speed and the Ope-
rable indicator illuminated, presupposed paper correctly
installed, drum gate closed and no time out signal present.

Removal of power to0 the printer

1.

2.
S

Press the Power switch located on the operators control pa-
nel, and the Power indicator will be extinguished.

Wait until the drum has stopped rotating.

Open front doors.

Place the main circult breaker in Off position and the neon-

indicator will be extinguished.

NOTE

Main circult breaker must not be operated before the Power
switch has been pressed and the drum has stcpped rotating.

Ribbon Installation (see Fig. 4)

The operator should utilize the gloves supplied in the ribbon box
when removing and replacing the ribbon. The printer uses standard
14 inch by 15 yards long, inked roll ribbon of high quality fabric.
Perform the following procedures when installing the ribbon:

8.

b.

C.

Turn POWER OFF and open drum gate after character drum stops.
Grasp the two ribbon spools by the left end. Insert right
end of upper and lower spools into upper and lower spring-
loaded hubs provided on the casting.

Push the spools to the right against the spring-loaded hubs
until the left ends of spools can be engaged in the two drive
hubs,

LPE 200
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d. Align each spool so that the key on the drive hub locks in-
to the slot in the spool.

e. Place left and right edges of ribbon in between guides on
drurm gate (see Fig. 4).

f. Close drum gate.

Ribbon Removal ks

Ribbon removal is the reverse of installation.

Tape Loop Preparatidn ' 4.16
The printer uses standard 8-channel business machine tape to control

paper stepping. Paper, mylar or aluminum tape may be used; however,

paper tape has a very short lifetime and may decrease operating

reliebility. Mylar or aluminum tape is therefore recommended.

Fig. 5 illustrates the relationship between the sprocketed tape and
the form. Each tape drive sprocket is equivalent to one line space
on the form. Thus, for a standard 11 inch form, 66 drive sprockets
define one form length on the tape. When determining the next hole
positions to be punched, the operator should count the line spaces
from the last punched line and punch a hole in the channel location

horizontal to the hole corresponding to the next line on the form.

The vertical location of the tape holes is dependent upon the par-
ticular application. The standard printer is logically mechanized
10 proceed to channel 0 when the ILOCAL START/STOP pushbutton is
operated; therefore channel O must be reserved for top of form. The
seven remeining channels may be utilized in various ways. Fig. 5
illustrates a tape configuration where & single hole is punched for
each of eight entries required for the form. Most large forms re-
quire more than eight entries. Any one channel may be used to define
all the entries required for any one form. In this case, a hole is
punched in that channel for each required line entry end the com-
puter is programmed to successively enter the paper instructions
for that channel. Thus each channel may be used for a specific form.
Any one tape loop can then accomodate up to a maximum of seven
| forms. This approach results in programming simplicity since one
- paper instruction address is associated with each of the seven

forms.
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Use the following procedures to prepare a paper tape 1loop.

8o

Coe

d.

T

h.

i.

Determine the required entries from the compulter programmer
based on the nmumber of forms and location of entries on
each form. v

Obtain paper instruction program for appllcable form(s)
from programmer.

Using eny manual or machine tape punch, punch a hole in tepe
channel O for the top-of-form position of the paper. (The
top-of-form may be referenced to the actual top edge of the
form or may be used as the initial entry.)

Count the line spaces from the paper top-of-form entry to
the second form entry. Punch & hole that number of sprocket
holes after the top-of-form hole in the tape channel speci-
fied for the second entry.

Count the number of line spaces from the top~-of -form entry
%0 the third from entry, punch a hole that number of drive
holes after the top-of-form hole in the tape channel speci-
fied for the third entry. )
Count the line spaces for each successlve form entry and
punch holes in the specified tape channels,

Punch & second hole in tape channel 0 at a distance from the
first top-of-form hole equal to the number of lines on the
form.

Remove the tape from the punch.

NOTE

- -

The tape loop should be a minimum of six inches in circum-
ference. If form is too short, mske tape loop two or three
form lengths long to permit tape loop to ride freely on tape

loop reader. When form is over six inches, use only one form

length.

Using any method recommended by the tape manufacturer, splice

tape ends together with the side of the tape shown in Fig. 5
being on the outer surface of the tape loop. If possible,
avoid splicing tape in area of punched holes.

1PE 200
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, Tape Loop Installation (see Fig. 6) Lot
.- The tape loop is installed as follows:

a. Operate Remote/Local pushbutton to Local.

b. Open printer top cover. Lift tape loop reader handle until
drive sprocket shoe clears drive sprocket teeth.

c. Place the tape loop over the tape loop reader capstan and
fit the tape drive holes over drive sprocket teeth with
cahnnel O toward the short end of the capstan.

d. Close the tape loop reader, noting that the tape remains
fitted on the drive sprocket while the drive sprocket shoe
clanps it in place.

e. Advance to top-of-form by depressing local Start/Sﬁop push-~

button.

NOTE

- e o

The tape should halt with the channel O star wheel Jjust
beyond the top-of-form hole. If the tape halts out of phase

notify service personnel.

. After the cover 1s secured and the doors closed, the printer
is prepared to operate if paper and ribbon are properly

installad.

CAUTION

- . o - —

‘ Ensure that paper and ribbon are prorerly lozded before ope-

rating the printer.,

NOTE

With no tape loop installed, tape loop instructicns will be-
have as 1if all holes are punchasd in all channels.

Paper Loading (See Fig. 3) 4.18
When the form being loaded is identical to the form used for the

‘previous operaticn, the tractors should be properly positioned. In

-this case the form should be loaded onto the tractors and properly
tensioned. When a new form is to be loaded, perform the following

procedures:
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a,

e,
f.

h.

k.

n.

O.

q.

AAY58

Operate Remote/Local pushbutton to Local and 1ift printer
top cover,

Ensure that tape loop is installed in reader and press

Local Start/Stop pushbutton.

Open drum gate and printer front doors to obtain access to
the paper feed mechanism.

Adjust the horizontal paper position adjustment, and the
vertical paper position adjustment to the center of their
range.

Open ribbon mask assembly. (See Fig. 4).

Open all four tractor clamps.

Place paper in cabinet and insert paper up between the rib-
bon mask and hammer bank.

Close ribbon mask and position the first print columm on the
form to correspond with the first print columm on the ham-
mer bank as determined by the scale on the ribbon mask and
hold in that position.

Slide the upper left tractor to the closest detented posi-
tion to engage the tractor teeth in the form drive holes.
Slide the lower léft tractor over to the detented position
corresponding to the upper tractor.

Position the paper top-of-form entry adjacent to the top (x)
on the side of the ribbon mask if the form is printed before
it is advanced; or by the second (x) if the form is to be
advanced before printing.

Place drive holes over upper and lover left tractor teeth and

close clamps.,

Loosen upper and lower right tractor locks, and slide tractors

over to engage teeth of tractors in drive holes of form.
Close clamps and lock tractors in that position.

Operate the horizontal and vertical paper tension adjusﬁment
until the paper is taut between all four tractors and close
drum gate., ‘

Operate the horizontal paper position adjustment to align
paper with proper column using ribbon mask calibrations as a
guide,

Close ribbon mask and drum gate,

LPE 200
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r, Ensure that the paper is properly tensioned as described
.‘ in paragraph 4,19,
8. With paper and ribbon installed, program the Controller to
instruct the printer to print several pages of data,
t. While printing, adjust the horizontal and vertical paper
position adjustments until the printed line is properly
positioned on paper, : '

Paper Tension Adjustment without Paper Drive Releaser k.19
In order to provide clear, sharp printing and minimize paper break-
age, the paper must be placed under maxirmum vertical and horizontal

tension. Adjustment of paper tension is as follows,

Horizontal Paper Tension Adjustment 4.19.1
. Adjust horizontal paper tension as follows:

a. Rotate the horizontal paper tension adjustments (see Fig. 3)
to obtain as much horizontal tension as possible short of .

tearing or deforming the paper drive holes.

Vertical Paper Tension Adjustment ‘ ’ k,19.2
Adjust vertical paper tension as follows:

a&. Rotate vertical paper tension adjustment (see Fig. 3) to ob-
tain maximum vertical tension in paper short of tearing

paper drive holes,

NOTE

Some vertical deformation of the holes normally occurs when
" the paper is properly tensioned. .

b. Check paper for smooth taut surface between all four tractors;
remove any wrinkles in paper by simultaneously adjusting ap-
propriate horizontal and vertical paper tension adjustments,

Excesseive tension of the paper can cause the paper to tear
during printing. Slackness can cause poor vertical registra-
‘ tion. Ensure proper tensioning before attempting operation.
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Paper Loading with Paper Drive Releaser (See Fig. 3) k.20
When the form being loaded is identical to the form used for the
. previous operation, the tractors should be properly positioned.
In this case, the form should be loaded onto the tractors and
properly tensioned. When a new form is to be loaded, perform the
following procedures:

a. Operate Remote/Local pushbutton to Local and 1ift printer
top cover.

b. Ensure that tape loop is installed in reader and press Lo-
cal Start/Stop pushbutton,

¢, Open drum gate and printer front doors to obtain access to
the paper feed mechanism.

P d. Adjust the horizontal paper position adjustment, and the
‘ “ dynamic paper position adjustment to the center of their
range,

e. Open ribbon mask assembly. (see Fig. 4).

f. Open all four tractor clamps.

g. Place paper in cabinet and insert paper up between the rib-
bon mask and hammer bank.

h. Close ribbon mask and position the first print colummn on the
form to correspond with the first print column on the hammer
bank as determined by the scale on the ribbon mask and hold
in that position,

i, Slide the upper left tractor to the closest detented posi-
tion to engage the tractor teeth in the form drive holes,
Slide the lower left tractor over to the detented position

; Je
‘ corresponding to the upper left tractor.
k. Place drive holes over upper and lower left tractor teeth
and close clamps,
l. loosen upper and lower right tractor locks, and slide trac-
tors over to engage teeth of tractors in drive holes of
form.
m, Close clamps and lock tractors in that position.
n, Operate the horizontal and vertical paper tension adjustments
until the paper is taut between all four tractors.
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0. Set the paper drive release lever in the ADJUST position
and rotate the vertical paper position adjustment until
. - the bottom edge of the first character line to be printed
is aligned with the lower edge of the ribbon mask opening.
p. IT the computer format instructs the printer to print be-
fore paper is stepped, adjust the vertical paper position
indicator as follows:
1. Rotate the outer ring of the vertical paper position
indicator until the bottom line of position A is aligned
with any one of the lines on the nylon inner ring.

2. Rotate the vertical paper position adjustment knob up-
ward until the previously selected line on the nylon in-
ner ring lines up with the top line of position A,
E q. If the computer format instructs the printer to step paper
‘ before it is prin{;cd, operate the vertical paper position
‘ indicator as described in the above steps (pl and p2) using
position C.
r. Reset the paper drive release lever to RUN and close drum
gate,
8. With paper and ribbon installed, program the Controller to
instruct the printer to print several pages of dats,
t. While printing, adjust the horizontal and dynamic vertical
paper position adjustments until the printed line is pro-
perly positioned on paper.

Paper Tension Control with Paper Drive Releaser (see Fig. 3) L,21

‘ In order to provide clear, sharp printing and minimize paper
; breakage, the paper must be placed under proper vertical and

horizontal tension. Adjustment of paper tension is as follows:

a, Turn power on.

b, Activate the printer to advance to top-of-form.

¢. Turn power off,.

d. Open drum gate and ribbon mask.

e. Rotate the horizontal paper tension adjustment to obtain
the proper horizontal tension (see Fig. 3). Proper hori-
zontal tension is indicated when the tractor teeth just be-

gin to deform the outer edges of the paper holes,
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f. Rotate the vertical paper tension adjustment to obtain the
’ maximum vertical tension (see Fig. 3). Proper vertical ten-
./ . sién is indicated when the upper and lower tractor teeth
Just begin to deform the top and bottom edges of the paper
holes,
g. Check paper for a smooth, taut surface betweezn all four

tractors.

CAUTION

Slack paper can cause the paper to tear or break during
printing. Slack paper will also cause poor vertical regi-

stration.

1 h. Remove any wrinkles or slack by simultaneously readjusting
. the appropriate horizontal and vertical tension controls
as required.

i. After the cover is secured and the doors closed, the printer

is now prepared to operste,

LPE 200 b7
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POWER PARITY SPARE

OPERABLE PAPER OUT

REMOTE | AUDIO OVER TEMP,
\ ALARM HAMMER

LOCAL \ CURRENT

START
FORM TESTPRINT —LOCAL —r
LINE PAPERFEED STOP

OPERATORS CONTROL PANEL
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1. TRACTOR (ONE OF FOUR) 7. VERTICAL PAPER POSITION INDICATOR
2. PHASING CONTROL 8. PAPER DRIVE RELEASE LEVER, VERTICAL
3. HORIZONTAL PAPER POSITION ADJUSTMENT 9. COPIES CONTROL
L. TRACTOR CLAMP 10. VERTICAL PAPER TENSION ADJUSTMENT
5. HORIZONTAL PAPER TENSION ADJUSTMENT  11. VERTICAL PAPER POSITION ADJUSTMENT
A (ONE OF TWO) 12. DYNAMIC VERTICAL PAPER POSITION
6. TRACTOR LOCK (ONE OF TWO) ADJUSTMENT
® LPE 200 .=/ 7 OPERATING CONTROLS AND INDICATORS Fig 3
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o evei ity TR

( i,“ 22 KES LTINS

UPPER SPRING LOADED HUB

1. 7. LEFT RIBBON GUIDE

2. RIGHT RIBBON GUIDE 8. LOWER RIBBON MOTOR

3. DRUM GATE 9. LOWER SPOOL KEY

L. UPPER DRIVE HUB 10. LOWER DRIVE HUB

5. UPPER SPOOL KEY 11. RIBBON MASK ASSEMBLY
. 6. UPPER RIBBON MOTOR 12. LOWER SPRING LOADED HUB

‘ R1BBON INSTALLATION AND REMOVAL Fig4
LPE 200
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CCHANNEL 0
CHANNEL 1
CHANNEL 2
DRIVE HOLES
CHANNEL 3
CHANNEL 4
CHANNEL 5
l CHANNEL 6
[ CHANNEL 7
[ I —— - —
AN e~y e el e e e e e e e
O g - I
o ;-_-1_—:\“ | TOP OF FORM ENTRY
@) 0 p— |
3 = |
09 — O
% — : SECOND ENTRY
o .
8 O -\ 'S ]
§ —_— |
0 — : THIRD ENTRY
0 J— O ‘
= |
o O | FOURTH ENTRY
o (@)
S = O!
° - P FIFTH ENTRY
O g — _ '
: = —1©!
Og b I
S = — '
o p— —1 01
3 — - '
e N — I
TAPE QO | SIXTH ENTRY
|
|
@) | SEVENTH ENTRY
| EIGHTH ENTRY
: |
NOTE : O,
PAPER LINE SPACING IS - ": ——————————————— |
SIX LINES PER INCH, @) | TOP OF FORM ENTRY J
EACH HOLE SPACE ON N
TAPE CORRESPONDS TO FORM
ONE PAPER LINE SPACE
 NOTE : THERE MUST BE
AT LEAST ONE ENTRY
TO EACH CHANNEL
- LPE 200 TAPE - LOOP PREPARATION | fig. 5
A 20751 figure
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1. CAPSTAN 3. DRIVE SPROCKET SHOE
2. DRIVE SPROCKET L. HANDLE
- - s“”, T P .
LPE 200 - APE LOOP READER Fig 6
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OPTIONS 5

Optional available are . 5.1.

HT Horizontal tabulation, causes moving of the print pesition
to the next print position which is divisible by 16,

S0 Shift out, causes the printer to interpret the following cha-

racter codes according to the table for shift out,
ST Shift in, returns to standard character code assignment.

CAN Cancel, causes reset of the line buffer, Shift in, and return
of print position to first position.

ESC Escape, is used to expand the control character set. An
escape sequence for the printer must have a certain structure
to be valid |

ESC n NL

ESC n VT
vhere n is one of the characters of column 48, where only
the four least significant bits are taken into account for
the function. Any other structure acuses the ESC character to
be ignored,
ESC n NL causes rrinting of one line followed by & paper
feed of n lines (0 <n<15).
'ESC n VT causes printing of one line followed by a paper
feed controlled by the format tape track n,

NOTE

ESC 0 NL is equivalent to CR
ESC O VT is equivalent to FF.




PREVENTIVE MAINTENANCE

Taﬁiesrfor preventive maintenance list the preventive maintenace
routines and the suggested intervals for those routines. The recom-
mernded procedures have been derived empirically and necessarily re-
flect several assuﬁptions. An operation criterion of a 16 hour day,
five day week is used. The recommended intervals are those required
to ensure maximum and consistent print quality at a high duty cycle
over an extended period of time, Applicetions, for which qualitative
demands are less stringent, may utilize a more liberal maintenance
schedule, The procedures also assume a typical data processing en-

vironment. The referenced procedures for the routines will elaborate

on any possible occurences that may effect the intervals.




Cleaning

Character Drum Cléaning

Accumulated ink or other residue may be removed from the character
drum with denatured alcohol, trichloroethylene or eguivalent. It
should be noted a suggested weekliy interval is usually required to
ensure the very best print quality. I the application allows, this
interval may be extended without affecting the reliability of the
equipment.

Each time the character drum is cleaned, the housing mounting the
drum should be vacuumed., The operator should remove any ribbon or
paper residue that may have accumulated within the housing.

Filter Cleaning

When the filters are dirty, use vacuum or compressed air to remove

accumulated dust from metal fibers., The recommended procedure is to
remove the filters from the printer and blow with clean compressed

air, The filters are accessed by loosening the four quick-turn

screws, Refer to 6 for preventive maintenance scedule.

Lubrication

Fig. 7 illustrates the location of the various printer mechanism
lubrication points. Use oil supplied with the printer or use any of
the following oils: |

Gulf Harmony no. 53, Gulf 0Oil Company
Standard 35, Standard 0il Compeny of California
Caloloc Turbine 0il no. 15, Standard 0il Company of California.

Use o0il sparingly and keep all exposed surfaces free of oil to pre-
vent accumulation of dirt, lint or paper dust,

Ribbon Motor Lubrication

The ribbon drive motors should be oiled at intervals of six months.
Open the drum gate and apply five drops of oil to each lubrication
‘hole provided in the upper ribbon motor housing. Lower ribbon mo-

| vtor lubrication holes may be accessed with the drum gate closed by
means of a pressure gun. After allowing 15 minutes to permit oil to
penetrate, wipe motors clean of any oil which may bleed from holes

after drum gate has been in closed position following lubrication,

AA158 LPE 200
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Tape Loop Reader Lubrication 6.2.2
“ At {Lntervals of six months, apply one or itwo drops of oil to each

of the two oilite bearings supporting the tape loop sprocket shaft,

Use pointed stick or toothpick, applying oil on shaft against end

of bearing.

Tractor Shaft Lubrication - 6.2,3
When the tractor(s) do not slide freely on shaft, a few drops of '

oil should be applied about the area that the tractors slide on

the shaft. After sliding the tractors in both directions along the

shaft, wipe shaft clean of any excess oil.

Additional Lubrication Points 6.2.4
. The following points should also be lubricated, at six month inter- )
. - vals, with one or two drops of oil applied to the point of the con-

tact area,

a. Vertical paper position adjustment threads,
b. Vertical paper tension adjustment threads.
c. Horizontal paper position adjustment threads.
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1. Upper Ribbon Motor 6. Vertical Paper Tension Adjustment
2, Lower Ribbon Motor 7. Vertical Paper Position Adjustment
3. Horizontal Paper Position Adjustment 8. Tape Loop Oilite Bearings
L, Splined Shaft (One of Two) 9. Note: Never Move or Loosen Ribbon
5. Horizontal Paper Tension Adjustment Mask Socket Head Screws (2)
(One of Two) (In Upper Cutout)
. LPE 200 .. LUBRICATION POINTS A Fig7

A20750 - - Figure




SPECIFICATIONS FOR CONSUMPTION GOCDS

P e L L R S L o L

Paper

a) Dimensions
Standard edge punched 1/2 inch centers fanfold paper from
L,5 to 19 inches in width.

b) Types
Up to six parts, 12-pound bond (single minimum weight, 15-
pound bond; or tabulating card (0.007 inch) plus & second

record sheet,

Ribbon
The printer uses standard 14 inch by 15 yards long, inked roll
ribbon of high quality fabric.

Tape

The printer uses standard 8-channel busiress machine tape to con-
trol paper stepping. Paper, Mylar or aluminum tape may be used.
However paper tape has a very short lifetime and may decrease
operating reliability. Mylar or aluminum tape is therefor recom~

mended.
Cleaning
Accumulated ink or other residue may be removed from the character
drum with denatured alcohol, trichloroethylene or equivalent,
Lubrication

Gulf Harmony no. 53, Gulf 0Oil Company

Standard 35, Standard 0il Company
Caloloc Turbine oil no, 15, Standard 0il Company.

AA158 LPE 200
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SIGNAL SPECIFICATIO

W e W o D " - B T W T €D . @ -

The LPE 200 is connected to the RCH000 Low Speed Data Channel.,
For signal specifications refer to the description of RCLOOO
DATA CHANNELS. (Low speed).

AA158 IPE 200



STANDARD ACCESSORIES
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INPUT POWER REQUIREMENTS

a) Power 1.4 Xw
b) Voltage 220 VAC % 10 0/0
Alternative voltages are RC standard
90 - 100 = 110 - 120 - 130
200 - 210 - 220 - 230 - 240 VAC ¥ 10 0/0

All voltages input are 1-phase, 3-wires
Phase
Neutral

Ground
¢) Frequency 50 Hz % 2 0/0
Environmental Conditions
a) Operating ~
10°C (50°F) to 38°C (100°F) at
20 0/0 to 80 0/0 relative humidity.
b) Storage

-18% (0°F) to 52°C (125°F) at
5 0/0 to 95 0/0 relative humidity.

LPE 200
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PHYSICAL CHARACTERISTICS

. ew S e R T G AN S OT G P G S OB ar WD WY BB me B W
.

Demensions Width 119 cm (47 in)
Depth 66 em (26 in)
Height 122 cm (48 in)

Weight Loo kg (850 1bs) eapp.

Installation Diagram (See Fig, 8)

LPE 200

1

1.1

11-1
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56" MAINTENANCE

CLEARANCE
(|
SIGNAL CABLE
POWER e
CABLE
25-5/16"
el S3= (1 Bjmji: P
AIR lNTAKEg |oo - - AIR INTAKE
b I
7-1/4"
g L ————————————————————— .
e 46-1/2'
Total Recommended Area = 6! x 11!
Height = 48" '
Overhead clearance for removing cover:
Minimum = 65"
Recommended = 80' 6'' OPERATOR'S
AREA
¥
LPE 200 == ="~ INSTALLATION DIAGRAM Fig 8
A20749 .-~ - Figure
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Bus Recelvers

logic diagram 3.

For detailed information on the I/U BUS lines 17:23 refer to the

RC4OOO Data Channel (low speed) in section 8.

Test Information

Logice diagram 22. ‘
The seven bit input code can be simulated from the Sim 0-6 lines.

The weight of the bits is as follows:

Sim O

Weight 1

For further information refer to section 20 - 20.8.

Tata Gates
logic diagrams 23, 24, 25,
Data input to Reg 1 can be one of four:

1. from line 23...17

2.

1

2

2
L

3
8

L 5 6
16 32 64

(seven bit input code)

from character converter 0-8

(eight bit internal code and parity)

from similator 0-6
(seven bit input code)
from Line buffer output SR 0-7, P, M
(eight bit internal code, parity, and mark)

Register 1 and 2
Logic diagrams 23, 24, 25,

Together with Reg 2 the Reg 1 forms the 133rd column in the line
buffer (132 printable colurms and 1 check character column).

Reg 1 and Reg 2 are 10 bits flip-flop registers, the bits have the
following weight:

" REG 1, REG 2

AA159

VWeight

0
1

2 3
i 8
LPE 200
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Read Only Store 13.5
Logic diagrams 27, 28, 29, 30

The printer accepts input characters according to the ISO 7-bit

code. The graphics are internally represented by their character

number on the character drum, refering to the Index pin. ”

As the input characters and the character numbers sre not identical,

the input characters are to be converted to the internal code.

The T-bit input code can be one of four variants:

Input Code Tables available are
1. Input Code Table,
RC-Standard
for 64 char. drum, RC-standard.

2. Input Code Table,
RC-Standard incl. Options
for 64 char. drum, RC-standard

3. Input Code Table,
RC-Standard
for 96 char. drum, RC-standard

k, Input Code Table,

RC-Standard incl. Options
for 96 char. drum, RC-standard.

AA159 LPE 200 132
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Input code table
RC - standard

for

Options,

tnc

13- 2- 6

96 char, drum, RC - standard
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, Character converting system.
. The seven bit input character is loaded into the seven least sig-
nificant bits of Reg 1, where the bits have the following weight:

RRGYT o0 1 2 3 4 s 6 7 P M
2 L4 8 16 32 64 128 P M

The input character value determines the address in the Read Only
Store where the internal character code is loaded (fixed wired).
The Read Only Store is a 9-bit 128 (optional 256) words store.
After convertion the internal character code is loaded into the
nine least significant bits of Reg 1.

. Line Buffer : 13.6
logic diagram 31, '
The line buffer is a 12-bit 132 colums Shift register for storing
one line,
The Shift register bits have the following weight:

SR- 0 1 2 3 4 5 6 T P M ECO EO
1 2 4 8 16 32 64 128 P M ECO EC

SR-(0-6) = 128 graphic characters.
SR-T = control character indication.
SR-P ~ = parity (odd parity in SR-(0-7, P, M).
‘ SR-M = mark, indicates that the character has been printed.
SR-ECO

SR=-EC1 = two bits for storing numbers of ECHOes detected.

The Line buffer and Reg 1, Reg 2 are coupled to work as a 133 co-
lums cyclic shift register, i.e. 132 graphic characters and the

check character.

Parity Check . 13.7
' logic diagram 57.

The information stored in REG 1-(0-7, P, M) is checked for odd pa-

rity in two (optional three) levels.

LPE 200 13-3




PF inp. (optional)
, During load of input characters the parity is checked. If a
() " parity error is detected the input character is deleted.

PF con.
After convertion to internal code the parity is checked. If a
parity error is detected, the input character is deleted.

PF nmemory

During the total print period the characters loaded into the

line buffer is checked for odd parity. If a parity error is

detected in a character the character will be marked, 1.e.

the character is not to be rrinted. If the parity error is

detected after the character has been printed, the character
. will be marked too.

Check of Check Character ' \ ' 13.8
Logic diagram 58, |

Before each new shift period during the total print period the

information loaded in REG 2-(0-7, P, M) should be the check cha-

racter, if not, the check error is detected to indicate that some-

thing is wrong in connection with the shift sequence.

The check character has the following code

REG 2 bit 0 1 3 5 6 7P M
0 0 0O 000 1 1 1
. Mark Logic 13.9
. Loglc diagrem b2, _
All columns in the line buffer have a mark bit position. The mark
bit indicates if the character stored in the columm has been prin-
ted. During load of the line all mark bits are cancelled except for
the check character.
When coincidence is found in a column, i.e. the character is to be
printed, the mark bit is added and the parity bit is inverted.
If a parity error is detected during print, the colum is marked so
that the character will not be printed later on.
During Reload, i.e. loading the line just printed, mark bits will
be cancelled, except for the check character and the parity bit will
‘ be inverted.

ARI59 - C LPE 200 13-4




Column Counter and Decoding 13.10
Loglc diagrams 37, 38, 39. '

The column counter is an eight bit resetable counter, where

counting can be inhibited. The colum counter bits have the

following weight:

ccpit o 1 2 3 Lk 5 6 7
1 2 4 8 16 32 64 128

The column counter bits are decoded in two groups.

one for 16-X-decoding lines and
one for 16-Y-decoding lines.

The decoding lines are used for addressing the 132 hammer drivers

and for some control functions.

Index and Char. Strobe 13.11
Logic dimgrams 43, b, L5, | '

The character drum is equipped with an Index pin determining the

beginning of the character drum, a Character Count wheel, deter-

mining the beginning of a new character, and two pick-ups for

generating index pulse respectively character pulses.

The pick-up pulses are amplified and fed into the Index and Charac-

ter Strobe logic (logic diagrams Lh, LS).

Character Strobe phasing adjustment can be done at two levels,

1. Operators Phase Adjustment
2. Technicians Phase Adjustment,

Maximum adjustment for each of the two adjustments will be no more
than half the total variation.

Character Counter : 13.12
Logic disgram 46,

‘The character counter is a T-bit resetable counter.

The character counter bits have the following weight:

AA159 1PE 200 13-5



Chare count 0 1 2 3 L 5 6
1 2 L4 8 16 32 6L

The CHAR STR advances the Character Couriter by one.

As the Index determines the reset point, the contents of the
counter will always be the character number referring to the In-
dex.

Character drums available are

1. 64 char. drum, RC-standard
2. 96 char. drum, RC-standard

64 char. drum, RC-standard.
D-P art work:

A/w 213440 4300,

FONT TYPE

Except for the 10 (basis of ten) character, all characters

are OCR-B FONT TYPE.
The _(underline) character is located on the baseline.

AA159 LPE 200
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CHARACTER
NO

VW oOoONOL NWLWN—O

wwr\)l\)mr\)mr\);\)r\)wm_‘_‘_ﬂ__.__:_.-..‘_a_.w
—_— O 0 00O N O B WN—OVONOCOGMAMWN—O

Wz = xR INVAILT T +0ONOT RO —O

FONT TYPE
OCR - B
A
\
OCR-B
OCR - B

OCR -8B

64 CHARACTERS DRUM

LPE 200

period
comma

colon
semicolon
zero

one

two

three

four

five

six

seven

eight

nine

plus

minus

open parenthesis
closed parenthesis
currency sign
basis of ten
equal

less than
great than
slash

under line
percent
ampersand
asterisk
exclamation
apostrophe
quotation mark
question

13-6-1



® CHARACTER
NO FONT TYPE

OCR -8B CAPITAL LETTER
A A

32
33
34

36
37
38
39
40
4]
42

45
46
47
48
49
50
51
52
53
54
55
56
57

. 58
59

60

61

62

63

Y '

OCR-B CAPITAL LETTER

)>cp(')om‘noI—L_xr—gZO’UD;OMAQ<EPH@>O><.<N]>:0;c:

64 CHARACTERS DRUM
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96 char. drum, RC-standard.
‘l.‘ * D=P art work:
A/W 213520 L300.

FONT TYPE

Except for the 10 (basis of ten) character, all characters

are OCR-B FONT TYPE. '
The _(underline) character is located on the baseline.

AA159 LPE 200 13-7




o CHARACTER

NO FONT TYPE
0 o OCR -8B period
1 , A comma
2 : colon
3 ; semicolon
4 0 zero
5 ] one
6 2 two
7 3 three
8 4 four
9 5 five
10 6 six

. 11 7 seven
12 8 eight
13 9 nine
14 + plus
15 - minus
16 ( open parenthesis
17 ) A closed parenthesis
18 jof OCR -8B currency sign
19 10 basis of ten
20 = OCR -8B equal
21 < A less than
22 > great than
23 / slash -
24 — under line
25 % percent

. 26 & ampersand
27 * asterisk
28 ! exclamation
29 g apostrophe
30 " Y quotation mark
31 ? OCR -8B question

96 CHARACTERS DRUM

AA 159 LPE 200 _ 13-7-1



C 3 CHARACTER
NO FONT TYPE

OCR - B CAPITAL LETTER
A i

32
33
34

36
37
38
39
40
41
42
‘ 43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
. » 58
59
60
61
62
63

v Y
OCR-B CAPITAL LETTER

PEPOATMAQOI AT ZIZOTORY ACLEREGI>XINPOC

96 CHARACTERS DRUM
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CHARACTER
NO

64
é5
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
1
92
93
94
95

0 6 OO0 m@ > —~— X —3 3 0TLO 7Y *C < RO XXXNOAOEC

FONT TYPE
OCR - B
A

0
OCR - B

96 CHARACTERS DRUM

LPE 200

SMALL LETTER

[

¥

SMALL LETTER



Comparator : 13.13
Logic diagrams 47, 48,

During Print the character counter (CHAR COUNT 0-6) is compared

with Line buffer output, SR (0-6), to indicate that printing of

the Line buffer character is wanted. However, the coincidence

will be inhibited if the Line buffer character 1s marked or a

control character is loaded.

If printing of the character is wanted the COINcidence FF is

set to enable the hammer strobe circuits.

Hammer Strobe Generator 13.14
Logic diagram L8,

If no inhibit situation exists the hammer strobe is generated

by timing pulse T3.

Note that no hammer strobe is generated if Drum gate is open or

Parity error in the Line buffer character or Paper Out.

Hammer Drivers 13.15
logic diagrams 65, 66, 67, 68.

132 hammer drivers are used, one for each print position on the
character drum.

If & hammer driver is selected by the CCX-decoding and CCY~
decoding lines and a harmer strobe is present at the input, it
means that the hammer is to be activated. When fired the hammer
driver will generate an ECHO signal any time the driver is selec~
ted, every 9LO uSec.

Normally the hammer driver will be fired for app. 1.8 mSec.

The hammer drivers generate an output signal HAMMER CURRENT
SENSING to indicate how long time the Hammer drivers are on.

This signal is supervised for lasting less than 400 mSec. In

case of error detecting the power to hammers and paper feed system
will be released.

Paper Feed and Hammer Power Supply 13.16
Figure 9.

The hammer power supply supplies the hammer drivers, end the ham-

mer bank with +50V DC for driving the hammers. The paper feed

power supply supplies the paper feed power amplifier with +35V,

-35VDC for driving the paper feed motor.

AA159 LPE 200 ' ' 13-8



Hammer Bank 13.17
Refer to ’

MODEL dp/p-4300
INSTRUCTION MANUAL
MECHANICS

208716-1

REVISION D

SEPT 1967.

NOTE, in the LPE 200 the hammers are numbered 0, 1, 2, 3 +ese
129, 130, 131,

Print Control logic ; 13.18
Logic diagrams 4O, 41, 6k,

When, during load of the line, the full-line signal is detected
and a print instruction has been loaded, speed check is started

to secure that the char. drum is on speed before printing is
initiated. If no drum speed error exists the print period will

be started at the next character strobe. For detailed information
refer to: General Information (Functional Description, section 1).
The print period is terminated when all the printable characters
have been printed, i.e. all columns with printsble characters

mst include the SR-M bit, and not printable colums must include
the SR-T blt. The logic circuit for storage printed is shown on
logic diagram 41,

Termination of the print period will start the Enable Echo Check
period (wait for last possidble echoes). :

Speed : 13.19
logic diagram 58. . ﬁ

The char. drum speed is supervised for correct rotational time.

As the character speed, 1070 char./sec = 940 uS/char., is the

same for all sizes of character drums the 940 uS/char. is super=-

vised for correct duration. The duration is supervised to be

within the following limits:

883,2 us < Time/char. < 985,6 uSec.

AA59 LPE 200 13-9



The lower and upper limits are defined by the column counter,
values 138 respectively 154,
In case of error the SPEED FF will be set.

Echo
Logic diagram 62, 63, 6L,
During the ECHEO CEECK period all columns in the Line buffer are

checked for correct ECHO, i.e.

printable columns must have 1 or 2 echoes
not printable columns must have 0 echoes.

See logic diagram 6h4.

Refer to 13.15 (Hammer Drivers) for generation of ECHO signals.
Detection of echoes takes place during the print and enable echo
check periods. The detection circuits are shown on logic diagram
62.

The echoes detected in a column are stored in the EC(0-1) bits
in the Line buffer, i.e. any columm in the Line buffer after
printing will hold the following information:

SR 01 2 3 4 5 6 7P M 'ECO  EC1

where

SR 0-6 are the character bits.

SR 7 is O for printable characters and 1 for not printable
character,

SR P is the parity bit.

SR M is O for not printed columns and 1 for printed columns.

SR EC(0-1) 1is the numbers of echoes detected in the colurm.

On logic diagram 63 the echo counter REG 1-EC(0-1) is shown to-
gether with REG 2-EC(0-1).

Data SR-EC(0-1), stored number of echoes, can be transferred to the
echo counter REG 1-EC(0-1). The echo counter is advanced by one

if an echo is detected, and after this the new number of echoes in
the column is stored together with the column information.

Counting in echo counter is inhibited 1f the RIG 1-EC(0-1) = 1,1.

AA1 59 LPE 200
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Paper Cut and Drum Gate Open
Logic diagram 60.

Paper Feed Control Logic
Logic diagrams 49, 50.
Loading of parameters for the following paper motion is done du-

ring the paper feed signal.

1. preset PCR and CNT
2., transfer to PCR and TPE/CNT
3. generate paper advance signal.

The circuits are shown on logic diagram L9.

The logic for start and stop of paper motion is shown on logie
diagram 50 and so is the logic for the HI/LO velocity flip flop.
The paper can be fed at two velocities. HI = 35 inch/sec and 1O =
20 inch/sec.

The last line in a paper feed motion is always executed at the low
velocity.

As the stop time for the paper is app. 5 mS the paper moving signal

is needed to secure that no printing can be started until the paper
is fully stopped. The logic for paper moving is shown on logic dia-
gram L9,

Paper Control Register

logic diagram 51,

In PCR(0-3) the parameter for the following paper motion is

loaded.

If tape mode is selected the PCR will hold the number of the se-
lected tape loop channel., Only the three least significant bits are
taken into consideration. If count mode is selected, the PCR will
hold the number of lines to be stepped, (max. 15 lines).

During the count mode the PCR(0-3) 1s decreased by one for each
line strobe detected.

Normally the parameters loaded will be

instruction mode parameter
CR CNT=1 PCR=0
NL CNT=1 PCR=1
FF ‘ TPE=1 PCR=0
vT TPE=1 PCR=1

AAY59 LPE 200
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If the ESC option is used the following parameters maey be added
to the above-mentioned.

instruction mode parameter

ESC n NL CNT=1 PCR=n
ESC n VT TPE=1 PCR=n
Tape Loop Reglster 13-12

Logic diagrams 53, S, 55.

Tape loop register is an 8 bits register, one bit for each chan-
nel on the tape loop. The tape loop register will always hold
the information from the position on the tape loop just sensed.
On logic dlagrams 54, 55 the logic for selecting a hole in the
specified channel is shown too.

Strobe Generator ' 13.25
Logic diagrams 43, Lk, | _

The paper feed drive assembly is equipped with a count wheel for

line strobe and a pick-up. The pick-up signal is amplified and

fed into the LSA and LSB logic on logic diagram bk,

LSA (line strobe A) is the transfer pulse which transfers tape

loop information to the Tape Loop register.

LSB (1line strobe B) is used in the paper control logic. e.g.

timing pulse for Run/Stop, HI/LO, and count pulse for PCR during

count mode,

Paper Feed Servo and Power Amplifier 13.26
Logic diagram 52. _

The Servo amp. input START determines the velocity wanted at the
paper feed motion. From this START signal the Servo amp. generates
& velocity ramp curve, which is compared with the DC tachometer
reflected voltege. The difference between the ramp and the reflec-
ted voltage controls the servo output to the paper feed power
amplifier.

The paper feed power amplifier controls the forward reverse cur-
rent to the paper feed drive motion,

The Servo amplifier output can be inhibited by the brake paper

feed signal.

AA159 ’ LPE 200 13=-12



Time Out
Iogic diagram 59.
The time out signal includes:

1. Print cycle i.e. a print period has lasted more than app.
10 sec.

2. Echo too long i.e. one or more echoes have lusted more than
app. 5 mS,

3+ Speed i.e. the char, drum is not on speed.

i, Paper feed too long i.e. the paper motion has lasted more
then app. 10 sec., or the output to pasper feed motor has
been positive for more than app. 10 sec., or output to
paper feed motor has been too negative for more than app.

10 sec.

Bugs Receivers

Logic diasgram 1,

For detailed information of the four I/O lines refer to the
RCLOOO low speed data channel. Section 8 in General information.

DEV. Connected and DEV. Ready

Logic diagram 6.

The Dev. connected signal indicates that all voltages are switched
on and o.k.

The Dev, ready slgnal indicates that the printer is ready to accept
input.

Bus Receivers

logic diagram 2,

For detailed information on the I/O BUS lines 10-16 refer to the
RCKOOO low speed data channel. Section 8 in General information,

Command and Address Decoding

Logic diagrams L, 5.

The only valid commands to the printer are Write and Sense commands.
Only the basic command field is taken into consideration.

The Write and Sense commands are stored in the write and sense
command flip flops respectively, for use during the data phase of
the I/0 operation. x

AA159 LPE 200
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15.30
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The printer has a fixed wired Dev. number. When this number is pre-
sent at the input lines 10-17 during the selection phase, the Dev.
address decoding indicates that the line printer is addressed.

The Sel B signal indicates that an I/0 operation is in progress.

Interrupt and Status Logic

logic diagram 7.

During remote opereration the printer generates an interrupt signal
which indicates that the stored line has been printed and the paper
motion has been started.

During Sense operation the printer status information is gated to
the I/0 BUS lines 0-5, via line transmitters. For detailed infor-
mation refer to sections 3 and L4 in General information.

Clock and Timing

logic diagrams 16, 17.

Clock Circuits

The clock generator is a 5 MHz free running square wave generator.
By means of a count flip flop, a 2,5 MHz square wave pulse is de-
rived from the 5 MHz clock pulse.

Timing Circuits .

Mainly the timing circuits are designed to generate a sequence of
four descrete timing pulses (T1-Th) for use in the printer logiec.
The timing circuits also generate a clock pulse (PB-CP) specially
used in connection with the push-button logic.

For detailed information see Timing diagram TC7.

Basic Control Logic

logic diagrams 18, 19, 20, 21.

The Basic Control logic can be started either from input or from
character drum. On logic diagram 19 the selection is illustrated.
During the Enable Timing F. Char. Str. period the control logic is
started from the Char. drum. Otherwise it is started from input.
Any new start of the control logic is synchronized by means of the
SNT (1, 2, and 3) circuits, which resynchronizes the clock and
timing circuits.

The synchronizing circuits are illustrated on logic disgram 20. On
logic diagram 18 the logic for generating of transfer pulsesAis
shown.

AA159 LPE 200
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On logic diagram 21 the circuits for generating first char. of
new line, Set check character, Char. to load and the End of load
function are shown. For further information refer to List of

names.

Control Character Decoding

Logic diagrams 32, 33, 34, 35, 36,

All control characters are internally represented by their input
value plus the 128 bit. The decoding of the 32 control positions

is shown on logic diagram 32,

The Delete decoding, also shown on logic diagram 32, is a full de-
coding of 8 bits.

The NSC loglc is shown on logic diagram 33, for further information
refer to List of names.,

 The SO/SI FF on logic diagram 33 indicates if the following charece
ters are to be found either in the Shift out or in the Shift in
part of the input code table. Normally the printer only will be
equipped with the Shift in part of the input code table. Refer to
section S.ly

On logic diagram 34 the logic circuits for HT and ESC are illustra-
ted. HT and ESC functions are optional, refer to section 5.1.

The logic circuits for the four paper instructions are illustrated
on logic diagrams 35 end 36.

During character load the paper instruction flip flops are con-
trolled from the control character decoding lines.

During Auto load the paper instruction flip flops are controlled

from the Form mode, Line mode.

an6gic and n-Reg.

Logic diegrams 18, 26,

The ESC n (NL, VT) function (optional) is described in section 5.1.
Before convertion the four least significant bits of the input
character are tranferred to the n-Reg., The weight of the bits are:

n-Reg. bit O

The contents of the n-Reg. is used as parameter for the following
paper feed instruction,

The correct structure of the ESC n (NL, VT) function is supervised
on logic diagram 18. the n-FF indicates if structure is correct.

AA159 LPE 200
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Pushbutton Logic 13.37
Logic diagrams 9, 10, 11, 12, 13.

‘V The logic circuits for Local/Remote and Local Start/Stop switches
are 1llustrated on logic diegrams 9 and 10.
Any time the Local/Remote switch is activated the Remote FF2 will
generate one pulse, duration 6,4 uS,
Any time the Iocal Start/Stop switch is activated the St/St FF2
will generate one pulse, duration 6,4 us.
The Remote flip flop indicates if the line printer is either in
the Remote state or in the Local state. For further information
refer to section k4.3,

Stop indicates if:
8. it is wanted to shift from Remote to Local or
b. it is wanted to stop the running testprint.

End indicates if:
&, shifting from Remote to Local can be performed or
b. terminating of the running testprint can be performed.

Testprint indicates that a testprint operation is in progress.
Paper feed Local indicates that a paper operation is in progress.

Testprint and Paper feed Local are controlled from the operators
control panel and the maintenance panel (refer to section 20, OFF
line operating).

. Operators Control Indicators ; 13.38
Logic diagrams 1k, 15,
The Remote/Local indicators are described in details in section
k.3,
The LOCAL Start/Stop indicators are described in section 4.5. Refer
to section 4.6 and 4.7 for the Form mode/Line mode resp. Testprint/
Paper feed description.

External Indicator 13.39
Logic diagram 8,
| The RCLOOO Operator Control panel two indicator lamps are located
one for the Remote state and one for the local state.
The control and driver circuits are illustrated on logic diagram 8,

13-16




13.40

Indicator Logic

.' logic diagram 61.
For detailed information of Operable indicator, Paper out indica-

tor, and Parity indicator refer to sections 4.2 and h.lh.
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