20. Four Stroke Engine

General Description

This program is a graphics demonstration of how a four stroke
engine works. It will run on a Model 'A' and 'B'. Once running,
the program continues until you press 'ESC'. It only takes a few
seconds to load and is great to watch. To develop the program,
you may wish to add labels to the spark plugs, valves, piston etc,
and a facility to freeze the display - in which case you may run
out of memory on a Model 'A', but as it stands the valves open
and shut, and airflow is indicated with arrows.

Detailed Description

Lines 10-160 Main structure: the UNTIL FALSE guarantees
perpetual motiom for the engine.

170-510 The effective speed of the demonstration can be
controlled by making the value of 'step’ smaller in line 320. This
in turn varies the number of 'frames' into the POSITION array.

520-630 In line 570 notice the exclusive OR of the
foreground graphical colour to update the graphical display.

630-1010 Routines to move the piston.

1020-end Draws the cylinder and provides the spark.

Educational Notes
This is a good substitute for 'chalk and talk'. If you decide not to
label the various parts of the engine then you can use the

program to elicit responses as to what is happening from the
class.
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Program Listing

REM (C) B. CROW. 1983

REM ...t i e e a s

MODE5:VDU23;8202;0;0;0;

PROCinit

REPEAT

FORI%$=0TOframes%$-1
PROCplot (1+J%,1)
IF I%=tdc% OR I%= bdc% THEN PROCstroke
PROCnewframe (1+J%)
PROCplot (2-J%,0)
PROCnextposition
NEXT

UNTIL FALSE

REM ========================

REM PROCinit

REM ... it i e e

REM

DEF PROCinit

PRINT" THE 4 STROKE ENGINE"

VDU 23;8202;0;0;0;

vDU 19,1,0,0,0,0

vbu 19,2,0,0,0,0

vDbU 23,240,8,8,28,28,28,8,8,8

PRINTTAB (14, 6); CHRS (240)

VDU 29,930;245;

vbuUu28,0,15,11,14

PROCcylinder

Ss=1

step=0.261

frames%=2*PI/step

C%=140

es%)

640
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bdc%=frames% DIV 2
DIM POSITIONS% (frames$%)
FORI%$=0TOframes%-1

POSITION% (I%)=C%*SIN(I%+step+step*0.5)
NEXT
POSITIONS% (I%)=POSITIONS (0)
DIM stroke$ (3)

stroke$ (0)=" INDUCTION "

stroke$ (1)="COMPRESSION"

stroke$ (2)=" POWER "

stroke$ (3)=" EXHAUST "
$=1

I%=0

PROCplot (2-J%,0)

REM ====================

REM PROCplot

REM © i i ittt iee e

REM

DEF PROCplot (colour%,pos%)

GCOL 3,colour%

PLOT4,0,0

PLOTS5,POSITIONS (I%$+pos%),POSITIONS ((I%+pos%+6)

PLOTS5,0,R%$+POSITIONS ((I%$+pos%+6) MODframes%)

MODfram

PLOTO,-75,-30:PLOT1,0,60:PLOT1,150,0:PLOT1,0,-60

ENDPROC
REM ====================
REM PROCnewframe
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REM

DEF PROCnewframe (colour%)
vbUu 19,colour%,7,0,0,0
vbU 19,3-colour%,0,0,0,0

ENDPROC
DEF PROCnextposition
J%$=1-J%

ENDPROC

DEF PROCstroke
S$=(S%+1) MOD 4
PRINT stroke$ (S%)
GCOoL3, 3

IF S%=0 OR

o —
% =

IF S%=2 OR %=

ENDPROC

REM ====================
REM PROCinvalve

REM . ..... ... ...
REM

DEF PROCinvalve
PLOT 4,-70,570
PLOT 1,30,0
PLOT 0,0,-20
PLOT 1,-30,0
ENDPROC

REM ====================

REM

DEF PROCoutvalve
PLOT 4,70,570
PLOT 1,-30,0
PLOT 0,0,-20
PLOT 1,30,0

ENDPROC

REM ====================
REM PROCcylinder

REM ... ..t
REM

DEF PROCcylinder
PLOT 4,-85,210
PLOT1,0,360
PLOT1,170,0
PLOT1,0,-360
PLOT4,-70,570
PLOT1,0,30
PLOT1,-90,0
PLOTO0,-100,15
PLOT1, 90,0
PLOT1,-15,-15
PLOT81,0,30
PLOTO0, 25,0
PLOT1,120,0
PLOT1,0,-60
PLOT1,80,0
PLOT1,0, 60
PLOT1,120,0
PLOTO,10,-10
PLOT1, 90,0
PLOT1,-15,15
PLOT81,0,-30
PLOT4, 70,570
PLOT1,0,30
PLOT1, 90,0
ENDPROC

REM PROCspark

S 3PROCoutvalve
IF S%=0 OR S%=1PROCinvalve
S%$=3PROCspark
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1340 REM ... iiiiiiinnn.
1350 REM

1360 DEF PROCspark

1370 PLOT4,0,550

1380 PLOT1,-15,-15

1390 PLOT1,30,0

1400 PLOT1,-15,-15

1410 ENDPROC
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