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I. 

1.1 

1.2 

A DESCRIPTION OF THE PLOTTER AND MANUAL CONTROLS 

As shown in the above figure, seven operating oontrols 
and one indioator lamp are mounted on the front panel 
of the instrument. Their functions are described in 
. the following paragraphs. 

POWER ON/OFF 

The power on/Off switoh oonnects 115-volt a-c power 
from connector J 7 on the rear panel of the reoorder 
to the oooling fan and the power supply transformer. 
A neon indicator, located directly below the switoh, 
is lighted whenever the switch is on. 

CARRIAGE FAST RUN 

The oarriage fast run swi toh allows the pen carriage 
to be stepped rapidly to the left (+y) at the rate of 
120 steps/second. The switch may be·used to move the 
oarriage to any desired area of the graph, or for 
operational checkout of the carriage control circuits 
and the carriage step motor. 
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1. , CARRIAGE SINGLE STEP 

The carriage single step sri tchallows the' pen" .carr:iase to 
be move, din, single step (1/100 inch), increments either to 
the left (+1' }or right (-1'). This control in combination 
wi th the drum single step control, permits the operator to 
accurately align the carriase on a point or fixed coordinate 
on a graph. 

1 .4 ClIART DRIVE ON/OFF 

The chart drive on/otf switch allows the operator to disabie 
the front and rear ohart takeup motors. This permits the use 
of single sheets of graph paper in place of the paper rolls 
supplies with the instrument. 

1 • 5 PEN TIP /DO'IlN 

The pen up/down swi toh provides a mean of manually raiSing 
, and lowering the pen from the surface of the drum. 

Note: When the instrument is first turned on, or when the 
pen .is removed and replaced when the carriage is in the J!E. 
posi tion, the pen mq remain down even when the switch is 
turned to the up position. When this occurs, turn the switch 
fir.st to the ,down position, then to the up position. 

1.6 DRUM F~RUN 

The drum fast run swi toh ,allows the drum to be stepped rapidly 
up (-x) or, down (+x), at the rate of 120 steps/seconds. The 
awi tch is used in the same manner as the carriage fast run 
control to move the pen to any desired area of the graph or for 
operational. checkout of the drum control circuits and the drum 
step motor. 

1.1 DRUM SINGLE STEP 

The drum sinsJ-e step sri tah allows the drum to be moved 'in 
s, ingie step (1/100 inch) increments either up (-x) or down 
(+x). This control, in combination with the carriage single 
step control, permits the operator to accurately-align the 
pen on a point or fixed coordinate on the graph. 

II. INSTALLATION OF PAPER 

2.1 INSTALLATION OF CHART ROLL 

To install a ~ll of chart paper in the instruments, prooeed 
as tollows: 

a. Set the power sri tch 'to otf. 
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2.1 

2.2 

(Continued). 

b. Remove the pen assembly from the oarriage by 
loosening the knurled nut at the bottom of the, 
pen holder and lifting the asse)pbly out of· the 
oarriage. CAUTION - USE CARE NOT TO mop THE 
PEN ASSEMBLY OR ANY OF ITS PARTS. The assembly 
is oonstruoted of soft steel to olose tolerances 
for optimum performanoe. 

c. Rotate the right rear paper spool by hand until 
the drive key is pointed upward. 

d. . Hold the new roll of ohart paper so that the 
key slot in the oore is pointing upward. Place 
the roll against the spring'loaded left rear 
idler spool and foroe the spool to the left. 

e. Lower the paper roll into the paper well and 
slide the right end onto the drive spool. Make 
oertain the drive key engages the key slot in 
the oore. 

t. Install a paper roll oore on the two front spools 
below the drum, in the same manner as the paper 
roll. 

g. Pull a short length of paper off' the roll, slide 
the end under the oarriage rods and fasten to the 
front side of the oore with two or three short 
pieoes of' tape. Wind one or two turns of paper 
onto the oore. Make oertain the drum sprookets 
are properly meshed with the sprooket holes on 
both sides of the paper. 

INSTALLATION OF SINGLE SHEFJr GRAPH PAPER 

Single sheets of paper, ~ x11 inches or 11 x 17 
inohes, mq be used for plotting in place of the 
ohart roll. To install a single sheet of graph 
paper, prooeed as follows: 

a. Set the power and chart drive sri tohes to off. 

b. Remove the pen assembly from the· oarriage • 

o. Slide the gr-aph paper sheets under the oarriage 
rods onto the drum surface. 

d. Fasten the top edge of the paper to the drum with 
two or three short pieoe s of tape. Rotate the 
drum by hand, keeping the paper smooth and flat 
against the drum surface. Fasten the bot tom edge 
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(Continued). 

ot the paper in the same manner as the' top. 

e. When removing the paper, the reverse sequence should be 
tollowed and any remaining tape adhe si ve should be cleaned 
trom the drum surface wi th ace tone or a good conmerical 
grade ot cleaning solvent. 

III. A DEFINITION OF PLOTTER COORDINATES 

In order to describe the movement ot the Plotter, an arbitrar.y 
coordinate is desoribed as shown on the Figure on page 1. 

+x is the direction in which a line is drawn when 'the . c!rUm' 
moves down. 

-x is the direction in which a line is drawn when the drum 
moves up. 

+7 is the direction in which' a line is drawn when the carriage 
move s to the lett. 

-1' is the direction in which a line is drawn when the carriage 
moves to the right. 

IV • DIRECT OUTPUT TO THE' PLOi'rER BY THE RECOMP II 

4.1 SiTTING OF THE PUNCH-EXTERNAL SWITCH 

Impulses are given to the plotter through the use ot a command 
which would' normally cause an output to the punch. For this 
reason the switoh located next to the punch unit on the computer 
desk BlUst be rotated clockwise trom the normal "punch" position 
to the "external " position. 

4.2 A DESORIPrION OF THE EFFECT OF THE OUTPUT COMMAND 

a. Output is 5 bits at a time through the F register. 

b. When the plotter receive s this 5 bit code, the bits are 
given the following interpretationsl 

...±z 
4 

::L ±!.... .::L 
3 2 1 

Bit 1 will cause the pen to move 1 increment in the -x direction. 
Bit 2 will cause the pen to move 1 increment in the +x direction. 
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2.2 (b) ( Continued) • 

Bi t 3 will cause the pen to move 1 increment in the 
-1' direction. 

Bit 4 will cause the pen to move 1 increment in the 
+'1 direction. 

Bill 5 will cause the pen to lower. 

It bit 5 is not present, the pen will raise. 

o. Each output will o~se the pen either to raise 
or to lower and simultaneously to move in a 
,speoified dire 0 tion. 

d. A diagonal. movement ot the pen ma.v be" oaused by 
outputting the appropriate bit in the x direction 
and l' direction simultaneously. 

e. The length of each movement rill be 1/100th inoh 
, in the direction speoified. If the i~ulse is 
,along a diagonal, the pen will move 1/1 OOth 
inch in each direction giving a total movement 
of 2/100 inch. 

t. If two conflioting bits are present (e.g. 1 and 2, 
or 3 and 4), the action ot the plotter is unpredic-
table. '. 

g. Arter giving a command which lowers the pen from 
its raised position, approximately 40 milliseconds 
or two disk revolutions Should be allowed to 
elapse before moving the pen in order for the pen 
to have time to come in contact with the paper. 

A. DESCRIPTION OF THE FORM OF THE OUTPUT comwm 

a.Below is a list of plotter oommands and their 
effect. " , 

Command 

74 0000.0 
74 0001.0 
74 0002.0 
14 0004·0 
74 0010.0 
74 0005.0 
74 0011.0 

Effect 

pen up 
pen up~:x: 
pen up +x 
pen -q,p -1', 
pen up +y 
pen up -x-y 
pen up -x+1' 
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4.3 (a) (Continued). 

Command 

74 0006.0 
74 0012.0 
74 0020.0 
74 0021.0 
74 0022.0 
74 0024·0 
74 0030.0 
74 0025.0 

·74 0031.0 
74,0026.0 
74 0032.0 

Effeot 

pen up +%-'1' 
pen up +%+y 
pen down 
pen down -% 

pen down +x 
pen down -y 
pen down +1' 
pen down -x-y 
pen down -x+y 
pen down +x-y 
pen down +x+1' 

Page 6 

b. Movement of the plotter ma.v also be effected by pioking up 
the appropriate bit pattern in the A Register and performing 
theoommand 74 7761..0 where X is the number ot impulses to 

. be output. 

Value ot X 

o 
1 
2 
3 
4. 
5 
6 
7 

Impulses out 

8 
1 
2 
3 
4 
5 
6 
7 

v. OUTPUT OF THE PLO'l'TER TRROUGHTHE CALCOMP ADAPrER 560 R 

5.1 SETTING THE PUNCH-EXTERNAL SWITCH 

Impulses are ·given to the Plotter througbthe use ot a oommand 
whioh would normally oause an output to the punch. For this 
reason, the swi toh looated next to the punoh unit on the com­
puter desk must be rotated clookwise from the norm8J. "punoh" 
position to the "external" position. 

5.2 . A DESCRlPl'ION OF THE EFFECT OF THE OUTPUT comwm 

a. Output is 5 bits at a time through the F Register. 

- - - - ~ 5 4 321 

. b. When the Plotter receives this 5 bit code, the tollowing 
motion will result: 
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( Continued) • 

~ 

10001 
10010 
00011 
01100 
00110 
01001 
00111 
01011 
01110 
01101 

MOTION 

The pen will raise 
The pen will lower 
A step in the +x 
A step in the -x 
A step in the +y 
A step in the -y 
A step in the +x+y 
A step in the +x-y 
A step in the -x+y 
A step in the -x-y 

direction 
direction 
direction 
direction 
direction 
direction 
direction 
direction 

c. The length of each pen movement rill be 1/100th 
inoh in thedireotion specified. If the impulse 
is along a diagonal, the pen will move 1/100th 
inch in each direction giving a total of 

2/100th inoh. . . 

d. With any other bit oonfiguration, the action of 
the Plotter is unprediotable. 

e. Atter giving the oommand which lowers the pen, 
approximately 40 milliseconds or two disk revolu­
tions should be allowed to elapse before moving 
the pen in order for the pen tohsve time to come 
in con tao t wi th the paper. 

A DESCRIPl'ION OF THE FORM OF THE OUTPUT COMMAND 

a. Below is a list of the plotter commands and their 
erfect. 

Command Effect 

74 0021.0 Raise pen 
74 0022.0 Lower pen 
74 0003·0 + x 
74 0014·0 - x 
74 0006.0 + y 
74 0011.0 -y 
74 0001.0 +x+y 
74 0013.0 + x -.y 
74 0016.0 -x+y 
74 0015.0 - x - Y 

b. Movement of the plotter m~ also be effected by 
picking up the appropriate bit pattern in the A 
register and performing the command 74 776X.0 
where X is the number of impulses to be output: 
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6. 

6.1 

6.2 " 

6.4 

b. (Oontinued) 

Values of X 

o 
1 
2 
3 
4 
5 
6 
7 

Impulse s out 

8 
1 
2 
3 
4 
5 
6 
7 

SUBROUTmES FOR ~ PLOTTER 

The above sections describe the basic plotter and its 
control. However, in order to facilitate plotting, 
subroutines are available which will sene rate an out­
put to the plotter. Among these are; 

AN..Q70 PLOTTER SUBROUTINE LINE GENERATOR (FIXED POINT) 

This subroutine generates an output to move the plotter 
pen a given number o~ inorements in eaohdirection in 
as straight a line as possible. (The number of incre­
ments to be moved is given in fixed point notation.) 

, AN -071 PLOTTER SUBROUTINE LINE GENERATOR (FLOATING POINT) 

This subroutine is the same as AN-070, except that the 
number of inorements to be moved is given in floating 
point notation. 

AN-072 POINT PLOTTER SUBROUTINE (FIXED POINT) 

This subroutine accepts parameters defining a Cartesian 
ooordinate system and generates an output to move the 
plotter pen to a given point in this ooordinate B.1stem. 
The ooordinates of the point are given in fixed point 

'notation at an arbitr~ binar,y point. 

AN-073 POINT PLOTTER SUBROUTINE (FLOATING POINT) 

This subroutine is the same asAN-072,except that the 
coordinates of the point are given in 'floating point 
notation. 


