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Then pre ss ENTER . * The number tells the turtle how 
forward to move . After you type FORWARD 40 the screen 
s how 

1 

See the turtl e track? 

far 
will 

It won ' t be long before you get tire d of typing FORWARD 
al l the time, so t here is an abbreviation which has the same 
effect . Enter the follo wing (type it and press ENTER) : 

FD 10 

Try Lv get a fe e l for the screen size ~nrl r eso lution . Try 

FD 1 

It ' s almos t too little to see . The n try with a l a r ge r number , 
li ke 

FD 100 

The turtle moved , but it didn't l eave a track . Whe n the 
turtle goes off the top of t he screen, it reenters at the 
bottom , a process whi c h is called " wrapping around . " A turtl e 
can wrap around only by temporarily raising its tail , so no 
trac k a pp ear s for any step wh e r e the turtl e wra p s a round . 

"NOTE: If you forget to leave a space between " FOR WARD " and 
"40", you ' ll see the message " I DON ' T KNOW HOW TO FORWARD40". 
You'll get a similar message if you ma ke any other typing 
e ror . Just press ENTER to get a nothe r c hance to enter 
" FORWARD 40" . You can use the l e ft- a rrow ke y to co rrect 
typing e rrors before you press ENTER . Si mply backs pace to the 
beginning of the error , a nd retype the turtle instruction . 

5 



































Obviously the figure is so symmetrical that there is a repeat 
pattern . Furthermore the number of repeats must be six . The 
crucial step is to recognize that the element that is re­
peated six times is a square with a circle inside . 

PAT, 

Therefore our main procedure should be 

TO PATTERN 
REPEAT 6 (SQUARE-CIRCLE RT 60) 

E~ 

The six-fold symmetry tells us to repeat 6 times with turns 
of 60 (as 6 * 60 = 360). As yet we have no idea how to draw 
a square with a circle inside . 

Now we move to the next lower level . 

TO SQUARE-CIRCLE 
SQUARE 
CIRCLE 

END 

Again we break the task into simpler tasks . This time the 
breakdown is obvious ; you draw a square with a circle inside 
by drawing a square and then a circle . 

Now we drop down to level 2 . The obvious procedure for 
drawing a square is 

TO SQUARE 
REPEAT 4 (FD 70 RT 90) 

END 
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This will draw a squ are , but it will l eave us with a problem . 
We also have to draw a circle inside the square , and SQUARE 
leaves the turtle at a corner of t he square . The corner is an 
awkward place to start drawing a circ l e which is to be inside 
the square . This example s ho ws that when procedures are to be 
used together some atten tion mus t be devoted to making them 
fit. The ci r cle and the square touch at the center of a side . 
We c hoose to make the t wo procedures fit by starti ng and 
endin g the square at the center of a side . 

TO SQUARE 
REPEAT 4 (FD 35 RT 90 FD 35) 

E~ 

Now how do we get the t urtl e to draw a circ l e? One very 
good way to figure this out is to play turtle. That is , walk 
in a circ l e and t hink a bout what you are doing i n terms of 
turtle commands . You'll discover that to mak e a circ l e you go 
forward a littl e and turn a little unt i l you get al l the way 
around . The best circ l e s hould be drawn by the following, 
right? 

TO CIRCLE 
REPEAT 360 (FD 1 RT 1) 

END 

Wrong ! This g ives a n eight - sided figure. I'll explain why , 
but if you find this confusi ng for now, skip a head to the 
next paragraph . When a turtle moves forward one step it has 
e i ght c hoices of where to go . 

8 I 2 

7 X 3 

6 5 4 

We start with the turtle pointing straight up (towards 1) and 
turn the turtle a small a mount, say 5 degrees right . Clearly 
the on ly two c hoi ces are to go to square 1 or to square 2 , 
and square 1 is closer to the correct direction than square 
2 . Because ,DRAGON LOGO does only integer arithmetic the 
turtle is now assumed to be in the center of squ are 1 and the 
process repeats on t h e next move . With larger steps there are 
more squares to which the turtle can move , and we get a 
better circle . In ge neral , avoid combin i n g tiny steps with 
tiny turns for turtles . 

A reasonable circle can be drawn by the procedure 

TO CIRCLE 
REPEAT 36 (FD 6 RT 10) 

END 
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The ma ximum numb e r of l ocal va ri a bl es fo r a procedure i s 
fiv e . We al s o can c r eat e g l obal v a riabl es , vari a bl es whi c h 
use a comm on me mory locat i o n in a ll proce du res i n whi c h the y 
a ppe ar . Globa l v a r iabl es a r e c r eat e d by u s in g the m in a 
proc e dure without includin g the m in the TO s t a t e ment. Thi s 
provides a conve ni ent wa y fo r s ha ring i nforma ti on among 
proce dures . 

DESIGN contains our fir s t e xampl e of a rithme ti c e xpres ­
s i o n s , he r e 360/:N. DRAGON LOGO a llows the s t a ndard f our 
a rithme ti c ope r a tion s : addition (+), s ubtrac ti on (-), multi­
pli c ati on ( * ), a nd divi s ion (/) . No pare ntheses a r e nee de d 
unl e s s the o rd e r o f ope ration s i s non-st andard . frac ti onal 
p a rt s o f numb e r s are dro ppe d. Thus in DRAGON LOGO 

5 / 3= 1 
2 * 3 + 4 10 
2 * (3 + 4) = 14 

Numb e r s in the ran ge - 32 768 to 32 767 can be ha ndl e d. To throw 
a wa y th e s i g n o f a numb e r, use the ABS fun ct ion . 

AB S -10 i s +10 

Th~ f o llowing proce du res g ive a dd i ti o na l e xampl es o f th e 
use of variabl es and a rithme ti c e xpre ss i ons . 

TO SQUIGGLE 
fD 7 
REPEAT 8 

(FD 4 RT 45 ) 
FD 7 
REPEAT 8 

(FD 4 LT 4 5 ) 
FD 7 

END 

TO SQUIGGLE 8 : SIDE : ANGLE 
REPEAT 360/:ANGLE 

(REPEAT : SIDE ( SQUIGGLE ) 
RT :ANGLE) 

BE PEAT 360/:ANGLE 
(REPEAT : SIDE ( SQUIGGLE ) 

LT : ANGLE) 
END 

Notice the use of the nes t e d REPEAT twi ce in SQUIGGLE8 . i f 
:ANGLE we r e 180 a nd :SIDE we r e 4, the n eac h of the pa irs o f 
n s t e d REPEAT s will r e pea t 2*4 o r 8 times . Try 

SQUIGGLE8 1 20 
SQUIGGLE8 3 60 
SQU I GGLE 8 4 90 
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TO MANY : N 
RE PEAT :N (FOUR RT 90/ :N) 

END 

We would like to be a bl e t o n a me t h e co l o urs y ou will ge t 
with s pecific pe ncolours a nd co l ourse t s but co lours v a ry from 
TV to TV; the y v a ry wi th the co l our se ttings on t h e TV , and 
the y may e ven s wit c h whe n y o u restart your computer . Try 
runnin g MANY with a v a lue of 10. The n adjus t t he co l o ur and 
tint con trol s o n your TV se t t o your sati s fac ti on. On many 
TV' s , co l our se t 1 will g ive more interes tin g colours , so be 
s ure to try that too . You can c ha nge co l our se t s without 
r e urClwl ffg LIf e .r I g ure by typI n g 

CO LOUH SE T 1 

MMfof II} 
COl-QRSET 1 
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An interesting variation can be created by the following 
changes . 

TO BOX 
PC 1 FD 50 RT 
PC 2 FD 30 RT 

FD 50 RT 
PC 1 FD 30 

END 

TO FOUR 
REPEAT 4 (BOX) 

END 

TO MANY : N 

90 
90 
90 

REPEAT 2* : N/3 (FOUR RT 90/ : N) 
END 

Try it with : N = 90 . If it is too slow, or if you feel sorry 
for any turtle that has to run around at that speed for so 
long, hide the turtle (HT) before calling MANY . 

You might prefer the colours you get with a dark back­
ground. Try setting the background to 0 , and rerun the 
preceding two examples . MANY 10 and MANY 90 . 
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8 . Other Tur t l e Commands 

There are a f e w additiona l turtle comma nds whi c h we have 
not yet used. We can raise a nd l o wer the tu rtl e ' s tail , so we 
have the c hoice of l eavi n g a trac k or not leaving a track . 
The commands are just what you ' d guess , PENUP (abbreviated 
PU) a nd PENDOWN (abbreviated PD) . 

Let ' s il lus trate by removing the lines of one colour from 
the previous figure. Chan ge BOX to 

TO BOX 
PU FD 50 
PO PC 2 

PU FO 30 
END 

and agai n run MANY 90 . 

RT 90 
FO 30 
FD 50 

RT 90 
RT 90 

Every figure thus far has started in the center of t h e 
screen at a position cal l ed h ome . Whe n we get into t he RUN 
mode the t ur tle automatically moves to h ome . If we want to 
start the turtle some where e l se , we can . The t urtl e can be 
moved to an arbitrary and absolute scree n position by mean s 
of t h e SETX (abbreviated SX) and the SE TY (abbreviated SY) 
co mm ands . The results of t hese two commands are absol ute , not 
relative to the c urre nt position of t h e t urtl e . No line is 
drawn , and no change in heading is made. For exampl e , 

TO DOUBLE 
SE TX 60 
MANY 00 
SETX 180 
MANY 90 

END 

oou~~ 
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Disk Name 

A I 

B J 

C K 

D L 

E M 

F N 

G 0 

H P 

Loading programs from cassette and 
simpl e . Again it is necessary to be in 
response to the BREAK mode prompt press L. 
will read 

LOGO: LOAD: 

diskette i s also 
BREAK mode . In 
The prompt then 

The responses here are exact ly the same as for SAVE : use 
l etters A through P to l oad a disk modul e , and T to l oad from 
tape . In both cases pressing ENTER will start the process . Of 
course with the cassette tape you will h ave to have the 
volume set to about 5 , have t he tape rewound, and have t h e 
PLAY button depressed before pressing ENTER. 

If you have a printer for your Dragon Computer, you can 
print all the procedures 1n """",ory . Again it is all or 
nothing, except that you can interrupt the printing by 
pressing BREAK without damaging or losing the programs in 
me mory . To print, connect the printer as described in the 
Owner ' s Manual; l oad the paper and turn on the printer . From 
BREAK mode e n ter 

p. - for single space 

Q for double space 

and the procedures in me mory will be printed . If for some 
reason you want to e liminate the line feed at the end of any 
line (thus using a larger portion of the paper width) enter 
EDIT mode a nd insert an @ character at the e nd of every line 
for which you want to e liminate the carriage r eturn and line 
feed. (To place an @ c haracte r in a line in EDIT mod e , you ' ll 
need to press the @ key twice . ) 

There remains the 
otures on the screen . 

quest ion o f saving results, the 
We find that the best way is to take 
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wrap-around . Enter RUN mode and type 

NOW HAP 

The n t ry a vari e ty of runs , f o r exampl e 

POLYSPI 1 90 1 
POLYSPI 1 90 5 
POLYSPI 1 1 20 3 
POLYSPI 1 1 22 3 
POLYSPI 1 144 5 
POLYSPI 1 145 1 
POLYSPI 1 176 3 

POL~t 5 f.-'1 1. t ?t 

If you the n want t o see what h a ppe n s wh e n t h e c ompute r a llows 
wra p-a round, type 

WRAP 

a nd try s om e mor run s . 

No w l e t ' s t r y to figure o u t wh at is goi n g on wi t h t h is 
POLYSPI . It i s use ful to thi nk o f a DRAGON LOGO p rogram in 
t erms o f l e v e l s : the ma in progr a m is a procedure a t l e v e l 0 , 
a s ubp r ocedure call e d fr om. l e v e l 0 i s a t l e v e l 1 , a s ubproce ­
dure call e d fr om 1 ve l 1 i s a t l e v e l 2 , e t c . The ope r a tion of 
a pro g r am l i ke MANY can be di ag r a mm e d a s 

L evel 0 (MANY) 

Level (FOUR) etc . 

Level 2 (BOX) 

4 2 















Runn i n g FRACTAL 50 will s ho w the patt e rn. (You ma y wan t t o 
e nter RT 90 an d SX 0 before r unning FRACTAL 50 to t urn it t he 
way we 've drawn it in t he manual . ) Notic e t h at the pattern 
divides th e wh o l e l e ngth into t hird s ; that i s why we divid e 
by 3 on the recursi v e call s . Ho weve r , the resul ting length 
will c hange some what d e p e nding o n t h e conditional IF state­
me nt because of the roundoff loss i n i ntege r ar ithmetic . 
You ' l l see t hat if you c hange t he conditiona l to somethin g 
finer -- say , :Nc 4 . That pattern loo k s like t h e e dge of a 
s n owfla k e . Why not ma ke it into someth i n g si x- si d e d? 

TO FLAKE :N 
CLEAR 
REPE AT 6 (FRACTAL:N RT 60) 

END 

You may h a v e to play with the s t arti ng position (SX a nd SY) 
and t h e size to ge t a n ice f i g ure witho ut wrap-aro und. You 
may a l so prefe r the figure y o u get wh e n FLAKE is made to draw 
three sides a t 1 20 degrees . 

th 
f w 

Ot her variation s are possible. We can r e pl ace FD :N 
IF stateme nt with a more e laborate seri es of co mm ands . 

xampl es fol l o w. 

TO FI,AKE : N 
CLEAR 
SX 50 
SY 50 
REPEAT 3 (FRACTAL:N RT 1 20 ) 

END 
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TO C 
SH 0 HT PD fD 8 RT 90 
REPEAT 15 (fD 4 RT 24) 
RT 22 MAKE : X 7 
REPEAT 7 (CIR : X RT 90 fD 1 

LT 90 MAKE :X : X- l ) 
RT 135 fD 2 SH 0 PU ST 

END 

TO CIR : STEP 
REPEAT 8 (fD : STE P RT 45 ) 

END 

The l as t l ine before t he END in C r stores t he turtle to t he 
original pos ition. It is not easy to compute what moves a r e 
necessary to r eac h the origi nal position , so we do it by 
ex perime nt . Run C i mmediately upon entering RUN mode, so that 
t he starting position for t he turtle is at th e home (128,96) 
posit ion . Whe n th e procedure has fi n ished d o a SX 128 a nd a 
SY 96 . Watch wh ic h wa y the turtle mov es , if at all . from 
t hose moves we can te ll wh a t c ha n ges must be made in t he last 
line of C to restore the turtle to the original (home ) 
position . 

Wi t h these procedures the c hild can mov e the turtle 
a r o und t he sc r ee n usi n g t he number keys , and the c hild can 
produc e tri a n g l es by pressi n g T, s quares by pressing S, and 
circ l es by pressing C. But , I hear you say , thi s is for 
c h ildren wh o don ' t know the letters . We s uggest that you 
cover t he se l ected ke y s with s ma ll ad hes ive labels on whi c h 
t he s ymbols ha ve been dra wn . In this example this would mean 
pu tti n g a label with a triangle on the T ke y, a l a bel with a 
s quare on t he S ke y, and a label with a circle on the C key. 
Of course you could use any other keys instead by renaming 
t h e procedures . 

IS 
IS 
T 

• 
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to tryout the task to c hec k th e diffi c ulty l e v e l be fore they 
a r e around . Thi s is s upposed to be fun as we ll as in s truc­
ti v e , a nd not a n e w source of frustration . 

The same pi eces can be used for a slightly more diffi­
cult exercise . 

TO PATTERN2 
DOTS 
SX 5 SY 150 
REPEAT 6 (PO LT 60 PD 40 

RT 1 20 PO 40 
LT 60) 

SX 5 SY 55 
LT 90 F'D 10 RT 90 PD 40 
RT 90 PD 10 BK 10 LT 90 
ST 

END 

.... _ .... - ...... 

Here t h e task is to r produc the indicated pattern by 
conti nuing t h e s hapes start d o n t h e lower line . Because the 
two s h a pes forming the pattern are diffe r e nt, t he focus is on 
t he s ha pe r ather than s traigh t opy ing . 

We may as well ma ke use of some of t he fancier shapes 
t hat we have d efi ned in t h e OK Set . The fol l owing is anoth e r 
examp l e of comp l ete the pattern, but one whi c h is vi s ually 
more interesting. 
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Thi s gives a more compl e x patte rn . 

TO PATTERN5 
CLE AR 
LI NES 60 128 10 
HOME 

END 

TO LINES :LENGTH :X : STEP 
IF :LENGTH = 0 (STOP) 
SX : X SY 36 SH 0 
FD : LENGTH RT 90 FD : LENGT 
LI NE S (:LENGTH - : STEP) 

( : X + : STEP) : STEP 
END 

Th startin g points for the patte rn a r e p i c ke d so as to 
c nter t he patte rn on the ho me pos ition. Thus because ho me is 

t 1 28 , 96 the s t a rting point for the first line is at 128 , ~6 

wh ich i s 60 uni ts be low home . We ' ve c hosen to orient t he 
pattern so t hat the c hild can begi n drawing without turning 
t h turtle. 

At some pOint the c hild will need pract ic e in l earnin g 
letters a nd numb e r s . Part of l earning to r ecogn ize t he m i s t o 
look at them very car efully, and thi s can be e ncouraged by 

of DOODLE mode activities. Th e c hi ld will pro bab ly want 
the letters later t o writ e si mpl e words , so we ' ll sav e 

procedures the y ma k e . The first tas k s could b simply 
copyi ng fro m a mode l . Because most p eop l e ide ntify comput rs 
with mathe matic s , h e r e we ' ll counter that tende n cy by usi ng 
1 tters for exampl es . We ' ll be gin wit h the l e tte r F . W ne d 

procedure to draw the model. 

69 



TO DRAW- F 
CLEAR 
SX 50 SY 146 RT 180 
FD 50 
SX 50 SY 146 LT 90 FD 30 
SX 50 SY 1 26 FD 20 
HOME 

END 

This will draw a large capital F as yo u can see by running 
th e p roce dure . Ho wever , it will draw the F so quickly t hat it 
gives t he c hil d n o h i n t as to t he order i n which the l i nes 
s hou l d be drawn . The order can be i nd icated i n several ways . 
Colour can be use d (dra w the red part , the n draw t he blue 
part) . We can put de l a y s between t he st rokes to ma ke t he 
sequence on the example vi s ibl e . We ' ll use both tec hn iques . 

TO DRA W- F 
CLEAR 
SX 50 SY 146 RT 180 
PC 1 FD 50 
WAIT 6 
SX 50 SY 146 LT 90 
PC 2 FD 30 
WAIT 6 
SX 50 SY 126 FD 20 
WAIT 6 
HOME 

END 

TO WA IT :T 
REPEAT :T (REPEAT 820 ()) 

END 

n 

70 



Notice t h a t th e p roce dure WAIT d oes noth i n g but count . Th e 
n umbe r on t h inner REPEAT i s pi c ke d so t h a t the numb r : T i s 
a pp ro xjmate l y t h numb e r of seconds t h a t a r e u se d up count­
i n g . Be s ure t h a t th e c h il d ' s proce dur i s na me d F so t hat 
the r e i s a si mp l e co rresp ond e nce be t wee n t he na me an d t h e 
d rawi ng . If y o u s till ha ve th e OK Se t i n me mory , you ' l l h a ve 
t o d e l e t e F fr om t hat se t . 

Once t he c h i ld i s f a mi li a r with t h e s h ape o f t h l e tte r , 
o r of se ve r a l l et t e r s , y o u can l e t t h e m try ma k ing l et t e r s by 
conn ect i n g dot s . He r e t h e p r oce dure mu s t dra w t he dot s , 
pre f e r a b l y s t a rti n g a t t h e ho me po s iti on. 

TO DOTM 
CLEAR 
DO T FD 60 DO T RT 135 
FD 30 LT 4 5 DOT 
LT 4 5 FD 30 RT 4 5 
DOT RT 90 FD 60 DOT 
HOME 

END 

In t h is proce du re we ' ve bee n ca r e ful t o a l wa y s ha v e 
t urtl poi n ti n g in the hor i zonta l direc tion t o keep 
Sp c in g of the do t s p e rfec tly r egul a r . Tha t ma y not 

55 n tial . 

t h e 
t he 

be 

Thi s dot- t o- dot e xe r c i se work s best fo r t hose I tters 
n d numb r s wh r e t h e p n n e v e r nee d b e rai se d . Mos t l et t rs 

re q uire t h a t the pe n be r aised . The dot pa tte rn f o r th s m y 
b bit of a p u zz l e , p e r h a p s a wor th wh il e c h a ll e n ge . I f t ha t 
15 0 diffi c ult , co l our codin g t h e d o t s i n t o t wo o r thre 
5e ~ 5 r a d d ing inte rme di a t e d o t s ma y h e lp . 
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The abilitj to vi s u a li ze ho w things will a ppear in other 
positi on s may b e worth developing . The idea he re is to g ive a 
figure in one position a nd to as k the c h i ld to doodl e it in 
anothe r position . We are goin g to r e use the c hild ' s proc e dure 
for fi nal comp arison, so he r e we use DOODLE mode. One t as k i s 
to ask the c h ild to compl e t e a partially dra wn figure , but in 
anothe r pos ition . 

TO PATTERN6 
RT 180 
SX 70 FD 50 RT 90 FD 20 RT 90 
FD 20 LT 90 FD 10 RT 90 FD 10 
LT 90 FD 10 LT 90 FD 10 RT 90 
FD 10 LT 90 FD 20 RT 90 FD 20 
RT 90 FD 50 RT 90 FD 70 
SX 198 SY 96 SH 180 
FD 50 RT 90 FD 70 RT 90 FD 50 

END 

u 
Re me mber tha t in e nte ring DOODLE mode it wi ll be necessary to 
n a me the proce dure t ha t the c hi l d i s creati ng . The comparison 
of the t wo figures can be made n i ce ly. Let ' s assume that the 
c hi ld ' s proce dure is n a me d ZZ . Afte r ZZ i s compl e t e d , e nte r 
RUN mode a nd do t he fo ll owing . 

RT 180 
PATTERN6 
SX 70 
SY 146 
PC 2 
ZZ 

Thi s will rot a t e the origina l figure a nd draw the c hild ' s 
figure over the rot a t e d origi na l in anothe r co l our . The 
r esult i s even more sati s fyin g wh e n the c hild is dra win g the 
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'l'ry r unn i n g thi s se t of procedures , first with o ne tree an d 
t hen with se v e ral. With some TV sets you ma y be a b le t o get 
ere n .tops a nd brown trunks , so try playin g aro und . If not , 
you c n a lwa y s c l a im t hat t h e y ' r e inte nd e d to be blu e s pruce . 
Th r are a couple of n ew ideas i n the l ast two procedures . 

n FIR1 1 we h a v e use d t h e XLOC fun ction . Thi s r e turn s the x 
s cr e n coordinate of the des igna t e d turtl e . Here : X i s t he 
s rti n g pO i nt for the right h a l f of the t r ee . Whe n XLOC has 
r urned to the s t arti n g pOi nt, the procedure is fi ni s he d. In 
FIR notice t h e u se of th e variabl e :T t o i ndi cate the turtl e 
numb r . In EVERGREEN we ha v e introduce d the RANDOM fu nction . 
RANDOM produce s a r a ndom number betwee n 0 a nd the argume nt 
1 . For e xample 

RANDOM 200 + 20 

20 to a r a ndom numbe r between 0 a nd 199 . The r esult mu s t 
number between 20 a nd 2 1 9 . We d o t hi s to kee p the trees 

from t h e e dge whe r e the wra p- a round will gi v e some 
r l opsi d e d tree s . Al so note t h e use o f WH I LE in combina­
with the 

MAKE :TREES :TREES -1 

Th i give s a number wh ic h i s one l ess e v e ry time through the 
Wit L' loop . : TREES is use d to vary t h e turtl e numbe r s for 
eac h tr e drawn . 
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TO WA LK 
HT PU SX 100 
REPEAT 100 (O NE 

HT FD 6 TWO 
WAIT 100 HT 

END 

TO WAIT : T 
REPEAT : T () 

END 

RT 90 
ST WAI'l' 

ST 
FD 6) 

100 

Notice t hat in t h i s case we wa n t t h e turtl e s hape to be dra wn 
at ri g h t a ngles to t h e turtl e motion. Th a t i s t a ke n ca r e o f 
in the SHA PE s tateme nt . Not i ce a l so t hat we h a ve t o s low d own 
the process by i n c ludin g the WA IT in s tru c ti o n. Ot herwi s i t 
r un s so fast tha t we h a ve tro ubl e see in g th e s h a pe . Try ot he r 
va lues for : T t o vary t he speed . We can ma ke the fi g ure 
c limb ; jus t e n t e r LT 15 before ru nn ing WALK agai. n . We can 

ve n ma k e t he figure walk i n a c ircl e . 

TO WALK- AROUND 
HT PU S X 100 RT 90 
REPE AT 100 (O NE ST WAIT 100 

1-11' RT 1 5 FD 6 
TWO ST WA IT 100 
HT RT 1 5 FD 6) 

END 

You ma y pre fer t h e mot i o n y o u ge t with a diffe r e n t 
control procedure . Try t h i s as a n a lt rn a t i ve t o WALK . 

TO WALK1 
HT PU SX 100 RT 90 
REPEAT 1 00 

(HATCH 1 WALKA 
REPEAT 8 () 
HT FD 6 
HATCH 1 WALK S 
REPEAT 8 () 
HT FD 6 

) 
END 

TO WALKA 
I-IT ONE ST 
REPEAT 10 () 

END 

TO WALKS 
1-11' TWO ST 
REPEAT 10 () 

END 

The trick he r e i s to ge t t h e d e l a y s (th a t i s , the REPEAT S 
wi t h mpty parentheses ) s yn c hronized . The delays in WALK1 
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TO T1 
HT TURTLE1 
ST 
REPEAT 10 () 

END 

TO T2 
HT TURTLE 2 
ST 
REPEAT 10 () 

END 

TO HERD 
CLEAR H'1' 
MAKE :1 0 MAKE :T 1 
REPEAT 20 ( 

IF :1<10 (MAKE : 1 : 1 +1) 
MAKE : J 1 
WH I LE :J < : I 
(HATCH : '1' CRAWL :'1' 0 (:J * 18 ) 

MAKE : '1' : '1'+ 2 

) 
END 

MAK E : J : J +1) 
REPEAT 900 () 

. .. 

It i s cl ea r t hat whil e mu c h is poss ibl e wit h t h e t u rtle 
s h a pes , DRAGON LOGO is no t likely to become a too l for the 
ge n e ration of Satu rda y mornin g TV shows . It was ne ve r i nte nd­
ed that it s hould be so . It i s a tool that will a ll ow the 
c h i ld to produce r esults whi c h can b e i mme n se ly sati s fying to 
t he creator . 
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TO MAN2 
SHAPE RRUFFFLLDFF­
FFLFFRRRFLLFFRRF­
LFLLLFFRRFLFRRFL­
FFLFLFLFLFFLFRFF­
FFLLFRRRFLFFFFFF 
END 

TO PAI NT 
PC 2 HT MAKE:X 1 
REPEAT 3 (COLOURSET 0 

DELAY 100 COLOURSET 1 
DELAY 100) 

SX 114 SY 102 SH 0 
REPEAT 13 

) 
END 

(RAGGED : X 
SX XLOC ME - 6 
SY YLOC ME - 2 
MAKE :X : X+ 5 

TO RAGGED : X 
REPEAT 8 

END 

(FD : X RT 135 FD 8 
BK 8 LT 90) 

TO DELAY :T I ME 
REPEAT : TI ME () 

END 
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TO DIGITAL :HOUR :MINUTES 
SX 0 SY 180 PRI NT 
SX 8*( :HOUR< =9 & :HOUR <>O ) 
IF :HOUR (P RI NT :HOUR) 
ELSE (PRINT 1 2) 
SX 16 PRI NT " :" SX 24 
IF :MI NUTES<lO 

( PRI NT "0 " SX 32) 
PRINT :MI NUTES 

END 

Notice t hat you can set the i nterva l to any number of cloc k 
minu tes a nd t hat you can set t he s peed with :DELAY . Try 
runnin g 

CLOCK 300 5 

Next we gi ve a nother co l ourful design. 

TO SPIDER :X 
COLO UR SET 1 BG 0 
REPEAT 36 

(HATCH 1 OFFSET : X : C 
MAKE : C :C+1 RT 10) 

VAN ISH 
END 

TO OFFSET : LE NGTH : CO LOUR 
PC : CO LOUR FD :LENGTH 
LT 30 FD : LENGTH 
RT 30 FD : LENGTH 

END 
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