
T
his P

D
F

 version of the m
anual is

arranged to look like the original A
5 booklet.

P
age 1 of the booklet is on a page by itself

(to the right of this note), pages 2 and 3 com
e

next to each another etc. P
age 16 is on a left

page by itself.

!C
allC

hnge

a church bell ringing program

by

K
ate &

 D
avid C

rennell



 

C
hurch bell change ringing dem

onstration
on R

IS
C

O
S

 com
puters.

 
T

he application !C
allC

hnge anim
ates a band of from

 5 to 16 bell ringers
and allow

s you to change their order of ringing in the standard w
ay.

If you do not ring church bells yourself, first read the section:
‘A

n Introduction to church bell ringing’.
T

he section: ‘S
om

e C
all C

hanges you can try’ has a few
 nam

ed changes to
help you get started.

P
rogram

 tested on versions of R
IS

C
O

S
 3, 4 and 5

 including an A
4, 7500F

E
,

K
inetic S

trongA
R

M
 R

IS
C

 P
C

, Iyonix
and V

irtualA
corn

* on a P
C

 running W
indow

s.
20 N

ovem
ber 2005

 K
ate and D

avid C
rennell,

 ‘F
ortran F

riends’, P
O

 B
ox 64, D

idcot, O
xon, O

X
11 0T

H
.

 E
m

ail: fortran@
dpm

ail.co.uk      T
el: 01235 834357

T
he softw

are to w
hich this m

anual relates rem
ains our copyright:

Y
ou m

ust not alter the program
 or m

anual in any w
ay but m

ay distribute
them

 in their entirety to others for non-com
m

ercial use.
T

he users of such copies should be asked to send us a m
im

nim
um

 donation
of £5 tow

ards guild bell restoration.
 (cheques to ‘F

ortran F
riends’ at the above address).

 

O
ur w

eb page for R
IS

C
O

S
 ringing applications is:

http://fortran.orpheusw
eb.co.uk/B

ells/
If you know

 of any other ringing applications for R
IS

C
O

S
, please let us

know
 so that w

e can add them
 to these w

eb pages. T
here are useful links to

a glossary and to ‘Learn to ring’ pages.

W
e appreciate com

m
ents and suggestions for im

provem
ents from

 users
w

ho have sent us a donation tow
ards bell restoration.

W
e thank John N

orris and A
lan G

riffin for their help in im
proving the ringing

style in the anim
ations.

*
A

vailable from
 http://w

w
w

.virtualacorn.co.uk 
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T
ype conventions.

T
his program

 uses the usual R
IS

C
O

S
 conventions in the text w

ith respect
to m

ouse buttons:

<
S

elect>
the left m

ouse button
<

M
enu>

the m
iddle m

ouse button
<

A
djust>

the right m
ouse button

W
ords norm

ally spoken in the tow
er are enclosed in double quotes, e.g.

“Look T
o”.

Italic text is used for technical term
s used in bell ringing and in the program

.
B

old
 text is used for headings and w

hen defining keyw
ords in program

w
indow

s.



A
n Introduction to church bell ringing

C
hurch bells hung for change ringing are m

ounted on a ‘headstock’
supported in bearings. A

 rope w
rapped around a w

heel attached to the
headstock allow

s the ringer to sw
ing the bell. 

B
efore change ringing can begin the bells m

ust be ‘rung up’.  T
he ringer

pulls on the rope in tim
e w

ith the natural sw
ing of the bell, increasing its

am
plitude until eventually the bell rises to and just passes the m

outh up
position. A

 piece of w
ood called a ‘stay’ pushes the ‘slider’ to one side or the

other, allow
ing the bell to rest in the ‘U

p’ position. A
fter the bell has been rung

up, the ringer pulls it back gently to the balance point and then each
successive pull of the rope turns the bell through a full circle, first in one
direction and then in the other. T

hese tw
o pulls of the rope are called

‘handstroke’ and ‘backstroke’ respectively, the tw
o together being know

n as a
‘w

hole pull’. T
he clapper turns faster than the bell, catching it up and striking it

w
hen it is about 3/4 of the w

ay round. N
otice how

 the clapper rests against
the rim

 on opposite sides of the bell at the top of the tw
o strokes in the next

diagram
.

4

clapper

bell ropeB
ackstroke

bell

w
heel

sally

H
andstroke

belfry

ringing cham
ber

tail end

stay
slider

T
hese tw

o diagram
s show

 the positions of a bell ringer just before pulling
off on the tw

o strokes. O
n the left is the handstroke w

here the hands are on
the thick fluffy sally. O

n the right is the backstroke w
ith the hands near the

end of the rope. B
etw

een these tw
o strokes the bell and w

heel do a com
plete

turn. T
he ringer alw

ays keeps the end of the rope held in one hand even
w

hile they are both on the sally.
T

he bell ropes are usually arranged in a circle in the ringing cham
ber so

that each ringer can easily see all the others and notice how
 their arm

s m
ove.

T
he person w

ith the highest note (T
reble) bell starts the ringing by calling

“Look T
o”  to get all the ringers to hold their ropes in preparation, then

“T
reble’s G

oing” and finally “T
reble’s G

one”  w
hen the bell has passed the

balance point and begun to fall. “S
tand”  is called to stop the ringing; the

ringers all allow
 their bells to pass the balance point and rest gently on the

stay.
R

ounds is the nam
e given to ringing the bells in order from

 the highest to
the low

est note, and is how
 all ringing begins and usually ends.

F
or six bells this is w

ritten out as the line of num
bers 1 2 3 4 5 6 .

T
he  C

entral C
ouncil of C

hurch B
ell R

ingers w
eb site has m

ore inform
ation

on all aspects of ringing:
http://w

w
w

.cccbr.org.uk/

5



A
n Introduction to C

all C
hanges

C
hurch bells have been rung in E

ngland for alm
ost 1000 years to call

parishioners to church. O
riginally churches had just one bell, probably rung

by the priest w
ho conducted the service. In tim

e m
ore bells w

ere bought and
rung. A

bout 400 years ago the idea of changing the order of the bells w
as

suggested, w
ith a conductor calling the changes to tell the ringers w

hich bells
to sw

ap. Later, m
ethods w

ere developed w
here the order of the bells

changes according to a pattern m
em

orised by the ringers. C
all C

hanges are
often the first thing a beginner learns after rounds; they are still rung in m

ost
church tow

ers from
 tim

e to tim
e.

B
ells are norm

ally tuned to a m
ajor scale; som

e sequences sound m
ore

pleasing than others. T
he m

ore popular ones have nam
es, a few

 of these are
suggested later in the section ‘S

om
e C

all C
hanges you can try’. 

B
ells are heavy, often very heavy; a ringer can only m

ake a sm
all alteration

to the sw
ing of a bell w

hen it is in m
otion. H

ow
ever, because the bell can be

held stationary at the balance, it is possible for the bells to change their
striking order but each bell can only m

ove by one position in the order.
T

he convention for C
all C

hanges is that the instruction to change is called
by one of the ringers, often know

n as the C
aller, near the beginning of a

handstroke; during that stroke and the next backstroke the other ringers
prepare for the new

 order w
hich happens w

hen the next handstroke is rung. 

6

D
isc C

ontents

W
ithin the application !C

allC
hnge, there are three directories (to see them

,
hold dow

n S
hift w

hile double-clicking <
S

elect>
 on the !C

allC
hnge filer icon):-

D
ocs: 

    docum
entation directory w

ith the follow
ing files:

D
ataF

orm
at

D
escribes the form

at of the data file for storing call changes
(see section: F

orm
at of data file for storing changes)

Intro
A

n introduction to church bell ringing

P
itch

H
ow

 to correct the pitch of the sound. T
his is especially

im
portant if you are using the program

 on V
irtualA

corn

S
trokes

A
 !D

raw
 file show

ing the tw
o strokes used in church bell ringing

T
ryT

hese
A

n introduction to call changes you can try

R
esources:

    directory of data used by the program
churchbell

S
ound sam

ple of church bell

D
16/spr

A
nim

ation sprites defined for 16 colours

O
ptions

users settings stored from
 one session to the next

pitch
change from

 standard pitch *(see D
ocs.P

itch)

T
em

plates
w

indow
 definitions

E
xam

ples:     
directory of exam

ples of call change sequences
w

hich you can play back:
P

lainH
unt5

O
ne lead of P

lain H
unt D

oubles (full blow
 for each change)

Q
ueen16

R
ounds to Q

ueens and back for 16 bells in 14 m
ultiple calls

Q
ueen8

R
ounds to Q

ueens and back for 8 bells in 12 single calls
T

itum
6

R
ounds to T

itum
s and back for 6 bells in 6 single calls

T
itum

8
R

ounds to T
itum

s and back for 8 bells in 6 m
ultiple calls

W
hit6

R
ounds to W

hittingtons and back for 6 bells in 10 single calls
W

hit12
R

ounds to W
hittingtons for 12 bells in 12 single calls

7



P
rogram

 R
unning Instructions

T
his D

esktop program
 show

s an anim
ated set of C

hurch bells w
ith their

ringers and allow
s users to practise C

all changes to im
prove their listening

skills and change the order of ringing of the bells. It is intended for those w
ho

are learning to ring or devise new
 calling sequences; it follow

s the usual
conventions and phrases used in the tow

er. 
S

tart the program
 by double-clicking on the !C

allC
hnge icon to load an icon

on to the icon bar. T
he program

 detects the screen m
ode of your desktop

because it requires at least a16 colour m
ode.  T

he program
 w

orks better in
m

ulti-sync m
odes. A

lthough it m
ay run in other m

odes, the bell w
heels m

ight
look oval.

C
lick <

M
enu>

 over the icon on the icon bar to see 3 options:
C

all C
hange

Info
H

elp
Q

uit

displays a sm
all w

indow
 w

ith program
 details

displays a w
indow

 m
ostly w

ith running instructions
stops the program

C
lick the <

S
elect>

 m
ouse button over the icon on the icon bar to see the

m
ain w

indow
 w

ith the running param
eters w

hich are saved betw
een runs:

C
all C

hanges

6
# bells

F
igure 1. (T

he m
ain w

indow
)

the num
ber of bells to use [5:see text],

the note of the tenor [B
:c#],

the volum
e of the sound [0:15],

the length of the ‘open lead’ gap [0:2],

the strike rate [20:35].

G
#

T
enor key

10
V

olum
e

1.0
O

pen lead

30
S

trike rate

T
ry T

enor

S
ave changes

Look T
o

R
eplay

8

# bells
 allow

s you to change the num
ber of bells by clicking <

S
elect>

 on
the ‘up’ or ‘dow

n’ arrow
s, or <

A
djust>

 w
ill change it the other w

ay. T
he

m
inim

um
 num

ber of bells is 5 because the program
 perform

s changes by
w

aiting until the tw
o bells to be sw

apped are both vertical betw
een back- and

handstrokes and then interchanges them
. T

his only happens for 5 or m
ore

bells; w
ith few

er bells tw
o adjacent bells are never vertical at the sam

e tim
e.

(W
e m

ay be able to use few
er bells if enough people ask for it, but  w

e
started w

ith 5 because you cannot m
ake as m

any different changes on
4 bells.) T

he m
axim

um
 num

ber of bells depends on the num
ber of pixels

across the screen since the im
ages are set 64 pixels apart; to use 16 bells

you need a screen w
idth of 1024 pixels.

m
ode

screen w
idth

m
ax. num

ber of bells
27

640
10

31
800

12
1024

16 (absolute m
axim

um
)

C
hanging the pitch of the ring. C

lick on the icon next to T
enor K

ey
 to see

the range of possible keys expressed in m
usical notation. S

elect the one you
w

ant w
hich should then appear in the sm

all icon to the left *.
C

lick on the arrow
s next to V

olum
e

 to change the volum
e of the sound

(M
axim

um
 15, M

inim
um

 0 ) A
sking for zero volum

e w
ill cause a w

arning
m

essage: T
he bells are silent w

ith volum
e=

0; this can be useful if you are
checking your calling sequence and do not w

ant to annoy others around you.
C

lick on the T
ry T

enor
 button tow

ards the bottom
 of the w

indow
 to hear the

sound.
C

lick on the arrow
s next to O

pen lead
 to change the pause before the first

bell’s hand stroke. V
alues from

 0 to 2 in steps of 0.2 are allow
ed. T

he
standard open lead has a value of 1 m

eaning there w
ill be pause of one blow

before the handstroke. C
losed leads have a value of 0.

C
lick on the arrow

s next to S
trike rate

 to change the speed of ringing.
V

alues of 20 to 35 are allow
ed. A

 strike rate of 30 m
eans that 30 rounds are

rung in a m
inute and is about norm

al for six bells. F
or 12 bells the norm

al rate
w

ould be about 25 per m
inute.

S
ave changes

 and R
eplay

 are described later.
C

lick on Look T
o

 to start the anim
ation w

hich takes place in a special
ringing w

indow
 w

hich cannot be m
oved; it takes all the W

im
p tim

e so that the
ringing speed is not affected by other W

im
p activities w

hich m
ight have been

taking place.

*
S

ee page 11 for how
 to m

ake m
inor adjustm

ents to the pitch.
9



In C
all C

hanges the tw
o bells w

hich are going to sw
ap their position in the

order do so w
hen they are both about to ring at handstroke; hence a

sequence alw
ays sounds tw

ice, the handstroke then the backstroke in the
sam

e order and w
ill continue w

ith the sam
e sequence in pairs until a new

change is called.
T

he ringing starts half a second after the ringing w
indow

 is set up.
O

ne w
hole pull (tw

o strokes) is rung before you can m
ake any changes.

T
his sim

ulates the tim
e needed in a tow

er for the ringers to settle dow
n and

correct their striking.   W
atch the ringers hands perform

 a ‘M
exican W

ave’ as
they ring the hand and backstrokes. R

inging stops at the end of a backstroke
after you have clicked over the w

ord stand.

F
igure 2. (T

he ringing w
indow

)

A
t the top of the w

indow
 your ringers and their bells are ready to start

ringing rounds; in this sim
ulation, for sim

plicity all the bells and their w
heels

are the sam
e size although they each have a different pitch; in a real tow

er
the higher pitched bells are sm

aller w
ith correspondingly sm

aller w
heels.

Instructions telling you how
 to change the order of ringing are at the bottom

of the green ringing w
indow

. 

10

A
 line of bell num

bers is show
n just below

 the ringers. C
lick w

ith the
<

S
elect>

 m
ouse button near the dot betw

een the bells w
hich you w

ant to
sw

ap at the start of the next handstroke. Y
ou can m

ake m
ore than one

change at a tim
e by clicking near the dots of m

ore than one pair from
 left to

right; e.g. click betw
een 2•3 and 4•5. E

ach bell can be involved in only one of
these changes.

A
fter m

aking your changes, click over the w
ord ‘stand’ to stop the ringing.

W
hen all the graphics and sound have stopped you can click on the ‘C

lose’
icon of this ringing w

indow
.

P
ress the <

E
sc>

 key in an em
ergency and the ringing w

indow
 w

ill
im

m
ediately disappear.

T
he grey button at the bottom

 left in the m
ain w

indow
 (F

igure 1.), R
eplay

,
is used to play back a com

position after it has been m
ade: <

S
elect>

 R
eplay

to put a tick in the box, then click over Look T
o.

W
ith R

eplay selected the stored sequence w
ill be follow

ed; otherw
ise you

are expected to ‘call’ your ow
n sequence as you go along.

W
hen replaying a com

position, the bottom
 of the ringing w

indow
 has a

w
hite background, the first line has the num

ber of stored changes and the
second sim

ulates the ‘calls’ m
ade in the tow

er.
T

he button S
ave C

hanges
 is initially ‘greyed out’, it can only be used after

you have m
ade a com

position w
ith som

e changes; it w
ill not save just rounds.

A
fter ringing som

e changes, save your com
position to a file by clicking over

S
ave C

hanges to bring up a ‘S
ave’ w

indow
 w

ith a file icon w
hich can be

dragged to a filer w
indow

 in the usual w
ay. 

T
o replay a previously saved com

position, drag its filer icon to the m
ain

w
indow

 (or to the icon-bar icon). T
his overw

rites any stored changes you m
ay

have just m
ade. T

he num
ber of bells param

eter w
ill be changed to those

used w
hen you saved the com

position.
T

he form
at of the saved file is described w

ith an exam
ple in the section

‘F
orm

at of data for storing changes’; it is a text file w
hich can be edited to

m
ake new

 com
positions or taken to the tow

er to rem
ind you w

hat to call.

M
aking m

inor adjustm
ents to the pitch of the ring 

T
he key of the tenor (as show

n in the T
enor key box in the m

ain w
indow

)
m

ay vary slightly depending on the com
puter you are using.

Y
ou can com

pensate for this by changing the text file ‘R
esources.pitch’

w
ithin the application.
It contains one num

ber defining how
 m

uch to sharpen the note. A
 value of

+
(-)341.3 theoretically sharpens (flattens) it by one sem

itone.

11



S
om

e C
all C

hanges you can try
R

ounds
T

his is the nam
e given to ringing the bells in order from

 the highest to the
low

est note, and is how
 all ringing begins and usually ends. T

he bell ropes in
a tow

er are usually arranged in a circle so that all the ringers can see each
other, but the sequence order is w

ritten in a line.
F

or six bells, R
ounds is w

ritten out as  1 2 3 4 5 6 .

Q
ueens

Y
ou can sw

ap the order of the bells by clicking w
ith the m

ouse betw
een the

num
bers in the line below

 the ringers, show
n by the X

 in the text below
.  O

nly
the ‘inner’ bells on the line sw

ap, and it does not m
atter w

hether you sw
ap 2

and 3 or 4 and 5 first.
S

tart in rounds  1 2 3 4 5 6
                        X

              sw
ap 2 and 3

           gives      1 3 2 4 5 6
                                    X

       sw
ap 4 and 5

           gives      1 3 2 5 4 6
                                 X

          sw
ap 2 and 5

           gives      1 3 5 2 4 6 .
T

his is called Q
ueens, because it is thought that Q

ueen E
lizabeth I  heard

the bells of S
t. M

ichael’s, C
ornhill ringing in this sequence and liked it very

m
uch. U

sually the sequence of changes w
ill be reversed to get back to

rounds before the ringers stand their bells. S
o to get back to rounds from

Q
ueens you reverse the changes: sw

ap 5 and 2, then 5 and 4, then 3 and 2.
Q

ueens on 8 bells is the sequence   1 3 5 7 2 4 6 8 .
T

ry m
aking this for yourself w

ith !C
allC

hnge, and see w
hat is the m

inim
um

num
ber of changes it needs.

T
ittum

s 
(ti-tum

-ti-tum
-ti-tum

)
  on   6  is  1 4 2 5 3 6
  on   8  is  1 5 2 6 3 7 4 8
  on 12  is  1 7 2 8 3 9 4 0 5 E

 6 T
  

(0 represents bell 10, E
 bell eleven, T

 tw
elve).

12

T
hese are the m

ore popular nam
ed changes, others are:  B

ack rounds,
W

hittingtons, R
oller C

oaster, and W
easels. T

heir sequences are are given
below

 for various num
bers of bells.

B
ack R

ounds
 (or nearly)

T
he tenor (the heaviest bell w

ith the low
est note) m

ay be at either end of
the sequence; the ends are called front (the first one to ring) or back, the last
one to ring. T

hus:
 on 6  it is  6 5 4 3 2 1   or   5 4 3 2 1 6
 on 8  it is  8 7 6 5 4 3 2 1   or   7 6 5 4 3 2 1 8 .
T

radition has it that in tim
e of w

ar bells rung in this fashion w
ere a signal

that the country had been invaded.

W
hittingtons

T
his is the sequence w

hich D
ick W

hittington (and his cat) is said to have
heard on his w

ay out of London w
here he had gone to seek his fortune and

finding it m
ore difficult than he had expected w

as on his w
ay hom

e; w
hen

resting on H
ighgate H

ill he heard the 12 bells of S
t M

ary-le-B
ow

, ringing:
     5 3 1 2 4 6 E

 9 7 8 0 T
   ( 0=

bell 10  E
=

eleven T
=

tw
elve)

w
hich he thought w

ere saying to him
:

   T
urn A

- gain W
hit-ting-ton T

hrice Lord M
ayor of Lon-don

     5    3    1       2     4     6      11       9       7     8   10   12 .
O

n 6 it is:  5 3 1 2 4 6       and on 8:  1 2 7 5 3 4 6 8 .
O

n 10 there are 2 possibilities:
     3 1 2 4 9 7 5 6 8 0    or   1 2 9 7 5 3 4 6 8 0 .

R
oller C

oaster 
S

om
e say only w

orks w
ell on 10:   3 2 1 6 5 4 9 8 7 0 .

O
thers say they like it on 8:

   as 3 2 1 7 6 5 4 8    or    4 3 2 1 7 6 5 8    or    3 1 2 4 7 5 6 8 .

W
easels

 only exists on 5 and is the only change that has to be struck badly
to sound right; it is 1 4 2 3 5, but for best effect should be rung 1-4-23-5 so it
m

ay not sound right in !C
allC

hnge w
here you cannot alter the tim

ing at w
hich

one bell sounds relative to the next. T
he nam

e com
es from

 the last line of the
nursery rhym

e:
P

op G
oes the W

ea- sel
  1       4       2  3      5 .

13



Y
ou can read m

ore about change ringing and the origins of these nam
es in

S
teve C

olem
an’s useful book:

 T
he B

ellringer’s B
edside C

om
panion published in 1994;

 IS
B

N
 0 9523896 0 6.

M
ichael W

illiam
s list of C

all C
hanges has m

ore interesting sequences to
ring:

http://w
w

w
.cam

panile.co.uk/m
aw

/callchanges.htm
l

F
orm

at of data file for storing changes
T

his is an A
S

C
II T

ext file

Line 1
T

he num
ber of bells follow

ed by the w
ord “bells”,

optionally follow
ed by the num

ber of extra rounds to be rung
at the beginning.

Line 2
T

he first change defined in the “R
inging U

p” m
ethod:

“2-3” m
eans that 2 and 3 sw

ap places w
ith 2 now

 follow
ing 3

this is usually called ‘tw
o to three’ in the tow

er. A
ny num

ber of
com

patible changes m
ay be called at once, e.g. “2-3,4-5,6-7”.

T
he “calls”  m

ay be follow
ed on this line by the num

ber of
extra tim

es this change is rung.

Line 3+
S

im
ilar to line 2 and so on until ...

Last line
T

he w
ord “stand”

S
om

e exam
ples are stored in the directory ‘E

xam
ples’ w

ithin the
!C

allC
hnge application. 

E
xam

ple of 6 bells m
oving to Q

ueens w
ith 2 extra Q

ueens changes at the
end:

6 bells
2-3,4-5
2-5 2
stand

D
rop one of the exam

ple files supplied in the E
xam

ples directory into the
m

ain w
indow

 (F
igure 1) to hear w

hat these changes sound like.
‘Q

ueen8’ rings rounds to Q
ueens on 8 bells and back to rounds.

‘T
ittum

6’ rings rounds to T
ittum

s and back on 6 bells.

14
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H
ave you tried our !M

ethods program
? A

 dem
o version is on our w

eb site:
http://fortran.orpheusw

eb.co.uk/B
ells/ (follow

 the links through ‘R
IS

C
O

S
’).

P
lain B

ob D
oubles

1
2

3
4

5
6

G
o P

lain B
ob D

oubles
S

tand
T

hat’s A
ll             B

ob        S
ingle

C
lic

k
 “S

e
le

c
t” o

n
 “G

o
 <

m
e

th
o

d
>

” to
 s

ta
rt

o
v
e

r “T
h

a
t’s

 A
ll” to

 s
to

p
 th

e
 m

e
th

o
d

o
r o

v
e

r “S
ta

n
d

” to
 s

ta
n

d
 th

e
 b

e
lls

.
C

lic
k
 o

v
e

r “B
o

b
” o

r “S
in

g
le

” to
 e

x
te

n
d

th
e

 p
la

in
 m

e
th

o
d

 to
 a

 “T
o

u
c
h

”.
P

re
s
s
 “P

” to
 p

a
u

s
e

, “C
”to

 re
s
u

m
e

P
re

s
s
 <

E
s
c
a

p
e

>
 to

 s
to

p
 im

m
e

d
ia

te
ly

P
 1

 3
 5

 2
 4

 6

1
 2

 3
 4

 5
 6

1
 2

 3
 4

 5
 6

1
 2

 3
 4

 5
 6

2
 1

 4
 3

 5
 6

2
 4

 1
 5

 3
 6

4
 2

 5
 1

 3
 6

4
 5

 2
 3

 1
 6

5
 4

 3
 2

 1
 6

5
 3

 4
 1

 2
 6

3
 5

 1
 4

 2
 6

3
 1

 5
 2

 4
 6

1
 3

 2
 5

 4
 6

W
e are alw

ays pleased to receive your com
m

ents and suggestions for
further program

s:
‘F

ortran F
riends’, P

O
 B

ox 64, D
idcot, O

xon, O
X

11 0T
H

.
O

r preferably by em
ail:  fortran@

dpm
ail.co.uk

phone: 01235 834357
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