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1987/04. Graphing with Excel.
M Power

ABSTRACT

This instruction manual teaches the user how to use the
“Apple Macintosh” personal computer £o plot "X-Y' and
‘triangular’ graphs. The Apple uses the program "Excel” to
store and manipulate data, and it is mainly this program that
this manual is concerned with. It is assumed that the datato
be plotted already exists in the computer as an "Excel”
worksheet, and that the user is familiar with basic "Mac”
operations.

G40



s

INTRODUCTION

This set of instructions aims to teach the user, by exampie,
now to use the "Apple Macintosh" to draw X-Y and triangular
araphs | have assumed that the User is familiar with the basic
operations on the "Mac" such as ‘clicking’, ‘dragging’, basic
editing and so on.

The graphing 1s mainly conducted using the program "£xce/”,
but the program “Fu/l paint” 1s used when plotting triangular
graphs.

Even though this manual appears to be quite lengthy, it is
for the most part taken up with "screen dumps”, showing what
the screen looks like at any particular moment. It is
anticipated that this feature wili make the manual fairly easy
touse. | have deliberately made the instructions for
triangular graphing briefer than those of X-Y graphing to avoid
needless repetition. As such, | would expect people to master
the techniques involved with X-Y plots before tackling their
triangular counterparts.

Finally | would like to acknowledge the help of Ralpn
Bottrill who initially taught me the bulk of this information, and
who developed this trangular graphing method for the "Mac” in
the first place.
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Open Excel {assuming your disc holds an Excel file)

- ingert ‘Excel- main' disc.

- insert personal data disc.

- 'double click’ on personal data disc symbol
to openit.

- 'double ¢lick' on Excel file to be graphed.
eq, "Mick chem data’. {diag 1)
Excel data matrix will appear on the screen.
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Eg. Graphof Ti* vs Zr

where
Ti*=Ti02x 47.9/79.9 x 100

Create a2 new column

~ A new column must be created in the Excel table to
hold the values of Ti*. The first free column to the
right of the Excel table is utilised for this purpose.

- Make the leading empty cell of this column ‘active’
by ‘clicking' onit. {diag 2)

- Type in this column’s name. (eg. Ti¥)

- 'Click’ on cell below. (diag 3)

- Move left column margin to the right to give room
for other columns.
ie. move pointer onto the black vertical line at the
bottom of the table and 'click and drag' it to the
right. (diag 3)

- This allows two seperate portions of the table to be
independently controlled,

- Adjust the columns so that Ti02 is on the LH.S. and
Ti* is on the RHS. (diag4)
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% file Edit Formula Format Data Options Macro Window

AL |

Mick chem data =—————
B was ) e A T e e

1 _{SampleNoff Zn i Zr 1 Del 180 Del 13C : Del 345 i Zn No. ] l ______ <
2 ! 100701 115 125, : i 85.821:

3 | 100702 53 120 : 3 100

4 | 10070 43 751 LEsEw

5 100705 70i 150, : ; #EEw

6 | 100706 47 1400 PEEEE

7 | 100707 78! 140, [ wE

8 | 100708 154 105! i 94643 i
9 | 100709 257 185 P
10| 100710 140 170, i 9396

11| 100711 140 135! i 97222

12| 100712 156 115 ! 86.667

13 ] 100713 71 84! i 80.682: i
14| 100714 115: 96! CEEEE

15| i00715 59: 160 i 176623

16 | 100716 45: 145! i 70.313

17| 100717 240 1201 : §3.333

18] 100718 160: 78, i 65.844

19 | 100719 _ 124: 62! i £ : 91.852:

Diagram 2.

4-7



g E File Edit Formula Format Data Options Macro Window

alL2
= Mick chem dats SFr7——7—
A AF AG AH | Al | aAJd | AK AL A
i (Sample No Zn Zr ,Del 1680 : Del 13C: Del 345 Zn No. T1*
2 100701 115 RS - SR i : 85821 LK
3 100702 53! 1204 { : : 100: 3
4 | 1007034 i é :
5 100705§
B 100706
7 | 100707
8 100708
Q 100709
10 | 100710
18 | 1006711
12| 100712
13| 100713
14| 100714
15| 100715
16 | 100716
17| 100717
18| 100718

'Drag' this bar to the right to widen the left margin.

Diagram 3.
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Mick chem data S——————|

|

AH | A1 | AJ | AK | AL | AM

Si02

Tinz

6782

061

Del 180 : Del 13C : Del 345 : Zn No. i Ti*

85821:

1

Z

3 7362: 036 100;
4 42 .48: 028 PHEEE
5 43 09! (58 s
3 499: 056 [ FEEE

7 44 03 0.6 i L

8 49 59 0.7 : ! 94 643:
9 4822 0.71 i 9278
10 | 5848 0.6 : 93 96!
11 ] 56.28 0.63: i 97.222: H
121 5214: 055 : BA.EBT:

13] 6265 047 ;

i 80.682:

—
o

£63.63:

064

O

w—h
n

57.49:

0.8

96,653

-—
&

67.19:

651

70313

h
=

62.26:

0.6

: 53.333

-

50.46

{55

: 65.844

-
=]

50.19

N

Diagram 4.

0.45;

91.852




Define the column's formula
- 'Activate’ the empty cell immediately below the new
column's title by 'clicking’ on it.
- Type" =" and then the formula, noting that :
a) The column's formula is defined in terms of the
nirst row of values in the table. It is then copied for
each cell below it.
b) When a formula variable occurs as a column in the
table it's leading value is 'clicked’ to include it in the
formula. Eg. TiO2 occurs as column C in the table.
Therefore to include this as a formula variable, cell
C2 must be ‘clicked'.
¢) ¥ = multiplication
/ = division
d) Brackets should be used for clarity.
e) Many 'inbuilt’ functions are available to aid you
when constructing formulae.
Ref pp 231 'Excel User's Guide’,
pp 32 onwards 'Arrays, Functions, and Macros'
book.
- The formula will appear at the top of the screen and
may be edited in the usual Mac way. (diag5)
- When 1t is correct, the formula is entered by
‘clicking’ on the tick at the top of the screen. The

formula may be rejected by ‘clicking’ on the cross
instead.

Copy this formula down the rest of the column

- 'Highlight’ the column by pointing to this first value
and 'dragging’ the pointer down the screen whilst
keeping the mouse button pressed. Release the
button when the column has been completely
‘highlighted. (diag 6,7)

- Copy the formula down the column by selecting “#7//
down” fromthe ‘£aif” menu.

- 'Click’ anywhere away from the column to ‘unhighlight’
it.

- Move the pointer to the head of the column.
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File Edit Formula Format Data Options Macro Window

ALZ =C2%*(47.9/79.9)*

= Mick chem data
i % T Coulnul- 1 & | & 1 Bkl e e

1 | 5102 [ Ti02 (|| Del 180 Del 13C Del 345
2 | 6782 081

3 | 7362 036

4 | 42487 028

5 | 4909 058 ;

6 | 496 056

2 | 3403 0.6 P

8 | 4969 07

9 | 482z .71 :

10 | S8 48! 0.6
11| S628 063
12| 5214: 055:
13| 6265 047
14| 6363 064
15| 57.49 0.8!
16 | 6719 051
17| 6226 0.6:
18| 50.46] 0.55:
19 | S0 19 045

Diagram 5.

4-11



i I:i File Edit Formula Format Data Options Macro Window
18R x IC =C2*(47.9/79.9)*10
= =——————— Mick chem data e
T B - T SE ORI O RE [ R T TN R |
1 | Si02 : Tioz i) Del 180 :Del 13C: Del 345 ZnNo. : Ti* :
2 061
3 0.36:
<3 0.28:
5
6
R T T e A
8
9 .....
1€
11
s
13
i4
15 .........
16
17 ] 6226 06
18
19

Diagram 6.
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% File Edit Formula Format Data Options Macro Window
‘. 60 xIC e :C2*(4?.9!9.*l

=—————————— Mick chem data
P RO T C&E | A CTTAEE SRR - |
S0 63.91: 0.76: = i P O1350/ N 0
51| 71.19  0.31: i
SR 579 0deE : 64.151 - T
(153 | 7702 026 : 90.164 e
54| 6075 024 :

ISl .12 027 . : i 79.412

56| 7232: 0.26 i 88.7
@l 57| 7260 0.26: i 71.4209
@ 1 58| 7401: 0.26 70

TEN - Bl {75 862
7326 024 :
74.49 0.2

Diagram 7.
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Move the columns to be plotted onto the screen
- Manipulate the left and right windows so that both

the "Zr" and "Ti*" columns are displayed on the

screen.
- 'Shrink’ the table to give room for the chart on the

screen. (diag 8)

Create a blank chart

- " Llick on an emply cell in the table. (diag 8)
This ensures that the point (0,0) will be plotted
rather than some strange point involving the
‘active’ cell. The point (0,0) can be easily removed
from the chart later.

- Select ‘mew ” from the “77/e”menu.

- 'Click' on “chart”then "0k,

- A blank chart will now appear on the screen.

Shrink this chart and move both the chart and the
table around the screen until both can be clearly

seen. (diag 9)

‘Activating’ charts/tables
- 'Click' on chart or table to 'activate' it.

Define the type and format of graph to be plotted

- 'Activate’ the chart.
- Select the type of graph to be plotted by selecting

from the 'Ga/lery” menu. Eg. Scattergram
- Select the format to be used by ‘clicking’ in the
appropriate box. Eg.Log-Log, Log-Normal etc.
- 'Click' on "CK™



r ﬂ File Edit Formula Format Data Options Macre Window

1549

aMe
=l Mick chem data

| aF | a6 JI ak | aL | aM | aN |
1 Zn i Zr |l ZnNe. i Ti¥®¥ T i
2 115 1251 || 85.821! 3.6569I_F
3 53 120y 100 2.1582:
4 43 75! || #==2: | 5786:
5 70 150 || #=#*: 3 4771 i
6 47 140, || ####* 3 3577
7 78: 140! || ###=2: I 507

Diagram 8.




®€ File Edit Gallery Chart Format Macro Window

,L-—-
Mick chem data =————— Chartl
| AF | a6 Il ak | AL | A
1 Zn i Zr W ZnNo. i Ti* 17
2 115 125 |1 85.821: 3.6569 09+
3 TEETTTVZ0 100: 2.1582 aai
4 43 || #Ex2E L | 5786 n7 i
S 70 IS wewe S8 F ol
6 47 140, ###¥ : 33572 g |
=y 78: 140! || #=*=*: Z 5Oy '
8 {59: 105 || 94.643; 4.1965: 041
9 257 185/l 92.78: 4.2564: 037
10 140; 1700} 9396 3597 0.2 1
T . 140: 135,11 97.222: 3 7768: 0.1 1
12 156: 115'll 86 667 3.2972 o
13 71 S4i || 80.682: 28176 1
14 115: 96, || #*#+ : 3 3368
15 59 160l 76.623; 4.796:
16 45; 145:]| 70.313; 3.0574:
17 240 120; /| 53.333: 3597
18 160: 781 || 65.544; 3.2972:
19 124 62 1l 91,852 2.6977:
20 478 61!l 82.986: 2.6977

Diagram 9.



Select information to be graphed
- The data to be graphed is defined by building up a
“series" which identifies (in order)

a) The name of the data points.

b) The file from which the x-axis data is drawn.

¢) The exact co-ordinates of the x-axis datain
this file.

d) The file from which the y-axis data is drawn.

e) The exact co-ordinates of the y-axis data in
this file.

& finally f) The data series number.

ie. Several different sets of data points can be
plotted on the same set of axes by adding
other series, with different numbers, to the
graph.

- Eg. Plotting only Hercules data. (rows 48-54 in the
table)

- Select the chart.

- Type " =SERIES(

- Enter the name of the data points in double quotes.
Eq. "HERC 77%* vs 2r”

- Type a comma. (diag 10)

- 'Activate’ the table.

- 'Highlight' the x-axis data points to be plotted.
The name of the file from which these points are
drawn, and their position in the file, will
automatically be added to the series. (diag 11)

- Type a comma.

- 'Highlight' the y-axis data points to be plotted.

- Type another comma.

- Enter the data series number and close the brackets.
(diag12)

- If the series formula is OK then ‘clicking' on the tick
at the top of the screen will result in the graph being
plotted. Otherwise the formula can be rejected by
‘clicking’ on the cross, or edited in the normal Mac
manner. 4-17
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File Edit Gallery Chart Format Macro Window

Sas

=SERIES{"HERC Ti* vs Zr",

Mick cheinh data = |==—= (Chartl
| aF | a6 []l AL | amMm | &

1 7n_ : Zr R Vi* 1y

2 115 1251 || 3.6569: 09+

3 53 120, |l 2.1582: 08+

4 a3 75/l 1.6786: 071

5 70: 1Sl 3.4771: i

6 47: 140,41 33572 5 |

7 78 140'|| 3597 i |

2 i5a: 108, 1| 4.1965 i |

9 257 185, || 4.2564 037

10| i40; 1700|3597 021t

11 140 135, || 2.7768 014

12 {55: 1151 || 3.2972 a ' % ; '
13 71 g4 ll 2.8176: 09 095 1 1.05 1.1
14 115! ag, Il 3.8368 :

iS5 59; 160! || 4.796:

16 45: 145 || 3.0574:

17 Z40: 1zal || 3.597

18 160 781 || 3.2972:

19 124 62 || 2.6977 :
20 475 6iill 26977

Diagram 10.

4-18
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=SERIES("HERC Ti* vs Zr", Mick chem data$AG$485:
$4G6354

AL

AM

Ti*

!

1,199

1.7385:

2.398:

‘.
BEaE:

1.0791:

3.4171;

3.8967

3.0574

%’Zub_s Data

Diagram 11.

09+
08T
0.7 +
06T
0.3 4
0.4 -

o+

o
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.1 File Edit Formula Format Data Options Macro Window
M ‘Eﬁ; =SERIES("HERC Ti* vs Zr",'Mick chem data'l$AG$48:

Mick chl 346354, Mick chem data'l$AL$48:3AL$54, 1)
AF AM

i 1 Zn 1
41 = K
g 42 i EE§ os
- 43 | .7 it 3 E R iy
:;-: : il 06
i 46 0s
a7 04
4l 48 03
49| 24 7385, r 0.2
B 54

a4 - &
09

Diagram 12.

4-20
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Removing the erroneous point (0,0) from the graph
(Ref.First point in the ‘“creste & blank chart” section of this
report.)
- 'Activate’ the chart.
- 'Click’ on the point (0,0) to 'activate' it. It's series
should appear at the top of the screen. (diag 13)
- Check that the series spans only one cell of the Excel
table. (diag 13)
- Delete the series in the normal Mac manner by
highlighting it and pressing the <Backspace> key.
- Enter this deletion by 'clicking’ on the tick at the top
of the screen.

Embelishments (diag 14)

A) Revielng the graph - adding text
changing axes
adding a legend
adding an arrow

B) Crestive formetting - selecting objects inachart
formatting a chart
formatting the plot area
formatting an axis
formatting data points and series
formatting text
formatting a legend
formatting grid lines
formatting an arrow

- All of the above embelishments are extremely easy

to carry out. Pages 171 to 181 of the Excel Users
Guide summarise these clearly.

- Firstly select the graph.

- Enlarge and re-position the graph so that it fills the
screen.

- Follow the instructions in the Users guide. 4-21
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% File Edit Gallery Chart Format Macro Window
i =SERIES{,,'Mick chem data'l$aM$2:34M%2.2)
Mick chem data = Chartl =icecF=cF—=
AF | A6 ]l AK AL AM
1 Zn i Zr '} Zn No. Ti* ST
i Zn Zr 'IFZnNe. i Ti* 4571 .
2 115 125 || 85.821: 3.6569; 4t
-2 . 88 1720 100: 2.1582: 35¢
4 43: 7SIl #*E® | 786! 3t
5 70 150 || #FEEE: T 4771 25t
6 47: 140 )| ##=*=* ; 53577 2 4 -
7 78! 14D || #*x» : T cay: 154 s *
8 159: 105, || 94.643: 4.1965: i
9 257 185!l 9278 4.2564 ost
10 140 1700 )l 93.96: 3597 B i b s
i1 140; 1351\ 97222 37768 U5 0 1he 285 Gu8 a5 P0G
12 156! 1151 ]| 86.667 3.2972
13 71 84, |l 80.682; 2.8176!
14 1158 9p! || #==* : 3 5365
15 59: 1601 |l 76.623; 4.796:
16 45 145, 1| 70.313: 3.0574
17 240 120'}] 53.333: 3597
18 160: 76 {| 65.844! 3.2972!
19 124 62,1 91.852; 2.6977:
Diagram 13.
e 5cm >
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HERC Ti* vs Zr

HERCULES Ti* vs Zr

G. Green 1986

Suspect —> @
data point?

Diagram 14.

180 200 220 240 260 280




Printing the graph
- Select ‘print” from the “fi/e” menu.

Saving the graph
- Save an unnamed graph by selecting “sawe as..” from
the “#i/e” menu.
-Save a named graph by selecting “sawe” from the
“fife” menu.

Y45
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Eg. Graphof Zr'vs Ti/100 vs Y’
where
Zr' =[ Zr/(Ti+Zr+Y") 1 x100
TiZ100 =[ Ti'/(Ti'+Zr+Y") 1 x 100
Y'=Yx3
Ti"=TiO2% (47.9/79.9) x 100

Summary

- Triangular graphs are plotted by creating an extra
two columns in the excel table, which convert the
three columns to be plotted into an X-Y format.

- These X-Y co-ordinates are then plotted, along with
the co-ordinates of the triangle vertices.

- The X-Y axes are then removed and the chart is

transferred to “Zw/jpaint” to draw and label the new
axes. The chart is titled and printed.

Generate the columns to be graphed
=Y, Ti', Zr' and Ti/100 columns are generated
according to the formulae above, in the same way
that was used when discussing X-Y plots. (diag 15)
(ref Section 1 : “creafe 2 new column” To ‘copy this
formuila down the rest of the column”)
- Diagram 16 shows the formulae used to plot three
columns A, B, C ,in a triangular format, on an X-Y grid.
- Using these formulae, “48C=% " and "48C=» V"
columns are generated. (diags 17, 18)
- Nb. A square root function generates the value of
‘root three' needed for the “48C=:¥ function. The
method of using this function is as follows.



% File Edit Formula Format Data Options Macro Window

2¢/o

ADSE
i Mick chem data = e
AG | AL aM AN AD AP A0 AR
1 zr ‘4l Ti* ¥ Ti' Zr' :1i/100
1 oy Ti* SN TN e TR [
2 125; || 3.6565 75 36.569: 52.539° 15458 \
2.4 120 21588 72: 21.582: 56.185: 10.105 . H
4 75 || 1.6786: 330 6.786; 60.103: 13.452: i
5 i50] || 3.4771: 51: 34.771: 63.621! 14748 3
5 1401 }| 3.3572: S7: 33572: 60.7190 1456 |
7 140, 3597 57 3597 60.094: 1544 e
B 105! || 4.1965: 33: 41.965: 58.345: 23.318 : :
9 185 || 4.2564: 72 42 564 61.756; 14.209 ;
10 170, 3597 75! 35097 60.505: 12.802 i :
11 135" 1 377681 69 37.768i 55.839: 15.622 : s
12 115, || 3.2972 66! 32 972 53745 15 41 |
i3 84, il 2.8176 36: 28.176: 56.689 19.015 3
14 96! || 3.8368: 36: 38.368: 56.349; 22521 !
151 160, || 4796 69 47961 5777 17.317 i
16 145! || 3.0574: 51: 30.574: 63.997] 13.494 :
7 1200 I 3597 42i 3597 60615 18.169 i
i8 78, || 3.2972 42: 32972 50.99: 21555 H
19 7 977 49 609 .

Diagram 15.




Diagram 16.

2Tag

X=[(C+B/2)/(A+B+C)]* 100

Y

I

[/3/2 * B/(A+B+C)1* 100

5cm )'I
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g ﬂ File Edit Formula Format Data 0Options Macre UWindow

Aalz =({AMZ+{APZ2/20/{A02+AP2+AMZ2))* 100
=== Mick chem data
A6 | AL AH AN A0 | AP a0 AR A5

1 Zr i T1if v i Zr iTi/100 iABC =2 %

1 r iff Ti* Y I Ti' i Zr iTZ1D0 [ANE s %1 S

2 125! || 36569 75 36 5A9: 52 539; 15 458 7538

T 120" || 2.1582: 72 21582: 56.185 10.105: 55718

4 75 I 16786 33 16 786 60.103: 13452 372821

5 1507 | 3.4771 Si: 34 771: h3621: 14748 45122,

6 1401 || 33572 57: 33572 60.719 1456 48594

7 140, Z 597: 573597 60.094M, 15.44! 48 833,

3 105) |1 4.1965 33 41965 535.345 23.318: 35.048,

9 1851 || 42564 72 42564 61.756: 14209 53 462

10 170, || 3.597 75: 2507 60505 12802 54.887

11 125! || 37768 63 37 768 55839 15622 54.685 :

12 115y Il 32972 66i 32072 53 745 1541: 54534

i3 g4 || 2.8176: 36: 28.176: 56.689 19.015 40739,

14 ag |l 38368 36 38 368! 56340 22521: 41,143

15 160, || 4 796: 69 4796: 5777 17.317: 53897

16| | 145! || 3.0574 51 30574 65.997: 15494 44943

17 1200 || 3597 42: 3597 60615 18.169: 42 294
3.2972 50.99: 21555 46.076,
2. i : i

Diagram 17.
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i ﬂ File Edit Formula Format Data Options Macro Window
ARZ =({SART(3)/2)*{AP2/{A02+AP2+AM2)1)* 100
e Mtk chem data
a6 | AL | AM AN a0 aP | AQ AR

i Zr ! Ti ¥ Ii' Zr' iTi/100:ABC => X VARC =3 ¥ ¢

1 2r T T 4 Ti° i Zr' Ti/IODIABC=»XigBC =¥ i
2 125, || 3.8569: 75: 25 569 52 538 15 458 I35 ANy
ey 120! || 2.1582 72 21,582 56.185; 10.105 ; :

4 75 || 1.6786 33 16.786i 60.103 13.452 933

B G 150, || 3.4771: 51: 34.771: 63.621: 14.748: 45122, 9.87251:

5 140 || 33572 57: 33572 60.719: 1456 48594' 953255!

r i 140, i 3597 57 3597 60.094: 1544 48833, 10.0889:

& WS 105! I 4.1965: 33 41.965: 58.345! 23.316! 38.948! 176119

g 1651 || 42564 721 42564 61.756i 14.209; 53.462! 8.31626:

10] 170, 3597 75 3597 60.505: 12.802; 54.887, 7.47566:

it 135! || 3.7768: 69 37.768; 55.839; 15.622; 54685 9.63178

12 115 || 3.2972: 66 32972 53 745! {541 54534 987398

i3 54, | 28176: 36 28.176: 56.689: 19015 40.739, 14.7424

14 96! || 3.8368: 36: 38.368 56.349: 22521: 41.1431 16.9788!

15 160, 4 796! 69: 4796 5777 17.317: 53897 10.408:

16 145! §f 30574 51 30.574; 63.997; 13.494: 44943, 9.09508:

17 1200 || 3597 42 3597 60.615 18.169 42294 130275

18 78, || 32972 42: 32 972: 5099 21 555! 46076, 16.2966

19 62) I 26977 3¢ :
Diagram 18.
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a) Select ‘paste function” tromthe “formuls”
menu.

b} 'Scroll' down the list of functions until “S@R 77"
is found.

¢) 'Click’ on this function to ‘highlight' it. (diag 19)

d) 'Click’ “€k™.

e) Type “3”.

f) 'Click’ pointer on the right hand side of the
brackets and continue entering the formula.

Enter the three vertex co-ordinates.
- The triangle is plotted ona 100 x 100 grid.
Therefore the vertex co-ordinates are as follows:

Yertex A - (0,0)
Yertex B - (50,100¥'3/2) = (50,86.603)
Yertex C-(100,0)

- For convenience these are tabulated separately
underneath the 4R =34 and “4&C=»y" columns.
(diag 20)

- The columns are saved by selecting “sgwe” from the

“71/e" menu.

Create the blank graph

it I I, inibian Bl fat

- Select "mew” from the “7i/e” menu.

- 'Click' on the “cAart” indicator, followed by “CK™

- Highlight the first format shown when “scaffer.” is
selected from the “ga//ery” menu.

- Manipulate both the Excel table and the chart until
both are seen on the screen. (diag 21)

- Delete the "active cell point" shown on the graph.

(diag 21-23)
(Ref. Section 1: "Remawving the erronsous paint (0,07
trom the graph”)
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Format Data Optiens Macro Window

Diagram

ARZ ={{
Mick chem data

A6 [ [l AL [ &M AN A0 AP &0 AR | AS
1 Zr _tH Tk ¥ Ti_ ¢ Zr i1i/10D :ABC =% 'ABC =>Y :
1 Zr i* ¥ Ti°  2r :1i/100 iABC =»X1ABC =>V | Ky
z 2 Paste Functi |12 Wit
3 1208 aste Function ' 1 178
4 R <onii) lm 2821
sk . N : - ;
6 1401 1] 594!
7 140, 8331
8 105! 3 9435,
. & - 1851 462!
10 170, 8687,
it 1351 N
131 84 1§ 739
14 96! || 38368 36] 30.368. 56.349; 225211 41.143!
15 160y | 4796 69 47096 S7.77 17.317: 53897
i6 145! 1| 3.0574; 51: 30.574: 63.997; 13.494: 44.943]
17 1201 || 3597 42 3597 60615 18.169 422941
18 78, Il 32972 42: 32972: 50.99: 21555 46.076,
Y W - : 3 : : '
L F o
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File Edit Formula Format Data Options Macro Window
AQ6BH
i Mick chem data
AG | AL aM AN | AD AP a0 AR
1 Zr ! = i ¥ Ti° : Zr' iTiZ100GABC =>X'ABC =» ¥
55 260, || 1.6186 96! 16.186; £9.857] 4349 5768 2.21282
56 260! || 15587 72 15587 74801: 44843: 49074, 256703
57 2401 || 1.5587: 87: 15587 70.055: 45498: 55243 2 43619
58 260; | 15587 84: 15587 72.305! 43347 5364, 233687
59| 180 iR 8 11.99: 66,669 4.4409! 53.799! 2579z26:
60 240: || 1.4%88 0: 14388: £9.689 4.1778! 56.1971 2.20796;
61 1957 11 1199 S4: 11.99: 74716 4594 42 23, 2.98445
62 i !
63 | 0
64 ! 50!
65 F GRS 100,00
66 : :
67 4 IO U A
68 i
69 :
70 t ......
12 1 i

73

Diagram 20.
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’ E File Edit Gallery Chart Format Macro Window

Mick chem data E=== (hart| ==icF==
AG | AP AQ AR AS
{1 Zr ' JiTi/100 (ABC =>X 'ABC => ¥ : 1 1
{ 55 260, || 4349 G766 221282 0.9
! 56 260! I 44843: 49074 256703 na
| 57 z40i || 45498] 552431 2 43819 0.7

158 260, || 43347 S364; 233687 | pe-

[ 59 180! It 44409 53 799! 257976 g
60 2400 |l 41778 56.197 220796 il
| 61 195! 4594; 4223 2 93445 '

4 : : 0.3
L F G T 5 1 S

{63 5 G i 0.2
; 64 ' 507 86 603 0.1
i 65 {0000 0: 0 ; B

166 : 2 09 095 1 105 1.1

Diagram 21.
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i ﬁ rile Edit Gallery Chart Format Macro Window
=SERIES(,, Mick chemn data'i$A0$66:3A0866, 1)

Mick chem data E[(==——== Chartl

| A6 | AP AQ AR | AS

1 [ Zr ' {{Ti/100:ABC =>X'ABC =>Y : 1,
55| 260; | 4349 5768 2212820 0.9
156 2601 |l 44843 49.074] 256703 0.8
§ 57| 2401 || 45498; 552431 2.43819: 0.7 1

|58 260, || 4.3347] 5364 2 33687 06 -

0.5 1
0.4 -

159 180! || 44409 53.799! 2 57926!
160 | 2401 || 4.1778: 56.1971 2.20796:

1 61 195] I 4594 a2 2% 2 98445 ) 7
I : -

v.: 62 I |1 e
if if ot A

163 o {
| 64 H 50, B6.603: 1 97
{ 65 ! . 100.00 0: g :

! . 09 095

el *

105 11

' 66 i

Diagram 22.
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ile Edit Formula Format Data Options Macro Window

=SERIES{"HELLYER", Mick chem data'1$40%$2:$A0%47,Mick

Mick| chem data'l$AR$2:3AR$47,1)

A AP AQ AR AS :
1 _ISamole Noil Ti/100 :ABC => X | ABC => ¥
43 | 100789)] 10.852] S5535! 6.74075] O
44 | 100790§ 4596 582271 26853 556 s
45 | 1007934 16337 43056, 11457 1 %
46 | 100794)| 16.038 47064 105403
47 | 100800j 13.494 3559 9.7296
48 |H1005144 5385 46973 318898 ____
49 [H100515]| 5.8265! 40.261) 3.76819:
50 |H100516]| 10.757; 62.124, 5.10444:
51 [H100517} S.0014; 56.855' 2.57861:
52 [HI0OS18Y| 5575 49.7421 334539
53 |H100519]| 6.5883: 41.944, 4.4078:
54 |H1005204| 5.9605! 44.967' 3.86993:

Diagram 23.
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Plot the data points

- It is important that the data points are plotted
before the points defining the triangle, so that they
will become the primary series and hence will be
clearer on the graph. The Triangle points will be
deleted later on.

- For this example only the "Hellyer" data points will
be plotted. (rows 2 to 47)

- 'Activate’ the chart.

- Type " =SER/IES(" name of series”, " Eq. 'Hellver”

- 'Highlight' the Hellyer X and Y co-ordinates, (rows 2
to 47), separated by a comma.

- Type a comma.

- Enter the series number, 1, and close the brackets.
(diag 23)

- 'Click’ on the tick to enter the series if it is correct.
Otherwise, correct it by editing in the normal Mac
way before entering.

Plot the triangle points (diag 24)

- Enter a second series, defining the triangles’
co-ordinates, in a similar way to the first.

- It is not necessary to name this series, in which case
a leading comma must be placed after the open
bracket.

- This series must be given a different number to the
previous one or it will not be accepted.

Remove the X-Y axes
- Select “axes” fromthe “ciar” menu.
- Clear the six boxes which appear in the dialog box by
‘clicking’ on any box with a cross init. (diag 25)
- 'Click’ on "Ok™ to get back to the chart.



% File Edit Formula Format Data Options Macro Window

37/49

AlGE | ] =SERIES{, Mick chem data'l$40$63.3A0365, Mick chem
Mick| data'1$34R$63:3AR$65,2
A AP aQ AR a5
1 iSample Nodl Ti/100 iABC =% 'ABC => ¥ HELLYER
55 |B100601 4.349: 5768 221282
56 |B1006021] 4.4543; 49074 256703: 320 1 5
57 |B100605 ] 4.5498! 55243 243819 ¥ il LA
58 |B1006081 43347 5364, 233687 % . ¥
59 [B100610§| 44409 53 799' 257926 41 ¢ %
60 [B100612Y| 4.1778] S56.19h 2.20796: 21 **
61 [B1006141| 4504 42 73 208445 0 N
62 : | 8 1 &9
63 i} o 4 ¢ % .
64 : 50! 86.603: 4 o
65| T 160,000 i 5 <
66 i : o T SSTE..
25 30 35 40 45 SO 55 &0 65

Diagram 24.

5cm




% File Edit Gallery JEEETAN Format Macro Window

A066
Mick chem data Charti
A AP a0 | AR AS
1 iSample Mol TiZI0Q iABC => X 1ABC =2 Y a0 &
S5 |BI0DE01 Y 4349 S57 6% 221282 oo
56 [B1Y ) g
57 |B1 Category Axis Ualue Axis "1
gg g: Show Shouw =5
so lpifl 1O Rxis iy ] Axis @
61 !814] || Major Grid Lines [1Major Grid Lines
S8&1 - [ | Minor Grid Lines [] Minor 6rid Lines
63
64 - —
o 16,001 o o B KX AT
66 i : 0 1020320 405060 70805010
67 : R e ] g

Diagram 25.
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Prepare the chart for transter to Fu//paint” (diag 26)

e . : g
Mjw.].!. ot aval t glgm_oﬂm

- This may be a "fiddly" job but it is worth
persevering.

- Don't make the graph too big or you may experience
troubles when trying to join the vertices later on.

- Use the “save #s.” command from the 77" menu
to save and name the graph.

Transfer the graph to “#u/ipaint” ( to draw and label the
axes etc. )
- This is a two-stage process:

a) Transfer from Excel to scrapbook

- Select the "capy ohart..” option from the
‘egit” menu.

- Select the "scrgpbook” from the ‘gop/e” menu.

- Paste the chart into the scrapbook by selecting

‘vaste” from the “eaff” menu.

- Quit the Excel file by selecting “gwZ” from the
*7ite” menu and 'clicking’ the “close box".

- Close the rest of the open files on the desk top
by ‘clicking’ on their "close boxes".

b) Transfer from the scrapbook to “Fw/ipaint”

- Open ‘“Fulipamnt” by 'clicking' on the ‘Asnd dise’

“graphics rolaer’, "Fpamt rolder” and
Fulipaint” icons respectively.

- Select ‘pasie” from the “edi” menu.

- A copy of the graph will now appear within a
moving rectangle on the “Au/jpaint” screen.
(diag 27)

- This rectangle is removed by 'Clicking’ outside
of it.

- Diagram 28 names the major tools used in
Fullpsint”

4-39
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& File Edit Gallery Chart Format Macre Window

Mick chem data E[J=—= HELL 2r vs Ti/100 vs ¥*3 —e=
a1l &P Al
1_ISamole Noil 117100 (ABC =2 %1

o

59 |B100610Y 44409 53799

60 [B100K1Z21l 41778 56.197
61 |[B100614]| 4594: 4223,
62 E
o ;S
654 50}
65 100001

Diagram 26.

1
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H
+
I
i
i
i
1




pltie ROL Scadies Jiingbws font_featiize Stgle

Diagram 27.
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iass0 — {lg~ |1 _1{l + selection i’_’ I l '—l
scroll +« text ) 1
. _ - eh? A " window menu full screen
area fill » Iy '@ || + spray paint mode  mode maode
brush = || & | # || « pencil
P g current
ines — + eraser pattern patterns
i (R s Y
hottow | O/ @B]| | filled
shapes } Olep J shapes
no 23, [ ]
....... . Short Cuts
horder — {jv —= 1 line & border
— widths, muitiple I
= copy spacing | Cancel |
Diagram 28.
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Hints in using "Fu/jpaint”

- If you make a mistake select ‘wma” from the “edft”
menu to have another try.

- The painting can be moved about by using the "scroll
bars" at the screen side and bottom, or by 'dragging’
it with the "scroll hand".

- By selecting “show pages..” from the ‘poodies”
menu the whole page (as printed) can be seen.

- The painting can be centred on the page by dragging
it around in this mode.

- In the same way the portion of the page shown on the
screen can be adjusted, in this mode, by ‘dragging’
the dotted rectangle around the page. (diag 29)

- Individual objects can moved around the screen by
encircling them with the selection lasso,or rectangle,
and 'dragging' them into position. This technique is
very useful for positioning text. (diag 30)

Drawing in the triangular axes

= ‘Click’ on the bottom 'hollow shapes' symbol in the
toolbox. This tool draws connecting lines between
any points you 'click’ on.

- Connect the centres of the circles defining the
triangle using this tool.

- 'Click’ on another tool, (eq. the pencil), to escape this

mode.

- Now that the triangular axes are complete, the
circles at each vertex of the triangle can be deleted.

- Using the pencil, ‘click’ on or near one of the circles,
to select that area. (diag 31)

- Select "f&fbrts” fromthe ‘goodies” menu. This
magnifies the selected area to a point where the
individual pixels can be seen and manipulated.

- The pixels forming each circle can be deleted by
‘clicking' on them, (diag 32), whilst additional pixels
can be added to a point by ‘clicking’ there.

- 'Click' on the screen insert, (arrowed), to 'exit' from
"18tlbils”.

4-43



Diagram 29.

HELLYER:
I va TiF 1006 v» ¥=3

s

Cancel
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ﬁ Flle Edit Gandles Hdeows Font FontS:za Stg!e

Zr' vs Tia"lﬂﬂ ¥vs ¥ x3

Ti7100

Diagram 30.




Diagram 31

4-46
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Diagram 32.
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Adding text to the graph (diag 33)
- The graph can be titled and the axes labeled by

selecting the text symbol, the letter A from the tool
box.

- Font and Sty/e settings can then be made in the
normal Mac way.
(Eg. Bold 18 point Geneva - labelling
Bold 24 & 36 point Geneva - title )
- Click’ on the position where the text is to be placed.
Type in the text, and enter it by ‘clicking'.

Save the graph :
- By selecting “Save 2s..” from the #7/e” menu.

Nb. Be sure to give the graph a different name from
the Excel chart that it is based on.

Print the graph :
- By selecting ‘print” from the “#7/e” menu.

Quitting “fu/ipaint*”
- After saving the graph, if neccesary, ‘click' on the
‘close’ box in the top left hand corner of the screen.
- Select ‘guit” from the “/7/e* menu.
- Close all other open files.



Diagram 33.

HELLYER:

Zr vs TiZ100 vs ¥ <3

TiZ100
FAY
r
\\.
/ N\,
,"' ‘l\i
i \,
off \
 d N
/ \
’_.)’J‘ -"‘\\
4 : .\\
\
/“i h
/ . & \\
& LS
7 §¢ 3. \
“r ca > Y %3
[ 5cm >
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