
Geometric and Mathematical model for steelpans 

The following describes a possible model for steel pans (or steelpans or steel drums).  It assumes 
that all the notes have two axes of symmetry, the note boundary (groove) lies on a plane and the 
shape of the largest note (on the rim and in the centre) is a superellipse or Lamé Oval.  (See 
http://mathworld.wolfram.com/Superellipse.html).  The pan profile between notes is determined by 
the large note and remains the same around the pan.  All smaller note locations and boundaries are 
generated from the profile, so that two axes of symmetry are maintained for all notes. 
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T  is any point on the edge of the note. 
 

( )
( )

θ

θ

θθ

θθ

sin

sin

sin)f(cosT
sin0,cosT

TP

PT

pp

pP0

zzt

tzz

tz,t,tx
tz,tx

−
=

−=

−+=

−+=

 

P 

To 

Q 

θcost  

t 
θsint  

θ 

⎟
⎠
⎞

⎜
⎝
⎛ −

==

−
+=

⋅
−

+=∴

θ

θ

θ
θ

sin
f)f(

tan

cos
sin

TP
T

TP
p

TP
pT

zzty

zzx

zzxx

 

 
 
 

© Charles Moller  Page 1 of 14 25/03/2008 

http://mathworld.wolfram.com/Superellipse.html


Geometric and Mathematical model for steelpans 
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Summary: Given depth z, and note shape function f(t), and angle θ (>0) equal to the note plane 
angle measured down from the horizontal plane (i.e. the x axis),  any edge point T on the  
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Given z, the profile between notes is function F(z). 
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Geometric and Mathematical model for steelpans 

The derivative of the profile equation is 
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Geometric and Mathematical model for steelpans 

Note Equations 
Tangential notes for double seconds, guitars b>a 
Radial notes for leads a>b: 
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For other values of n, absolute values take care of non-integer exponents of negative numbers, i.e. 
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(See http://cda.morris.umn.edu/~kearnsk/Pages06-07/Math1011/Notes%20and%20Handouts/Power%20Laws-Solns.pdf.) 
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Geometric and Mathematical model for steelpans 

Profile Equation using note equation, and n=2 
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Derivative of Note Equation 
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Geometric and Mathematical model for steelpans 

Find points P and Q, given U. z 
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The profile shape x=F(z) passes through U, P, and Q.  
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olve equation (1e) for (e.g. using techniques such as bisection method, false position method or 
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Geometric and Mathematical model for steelpans 

Can P=U, maximising θ? If P=U then (1b) is 
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If the bowl shape merges into the rim (which 
corresponds to the z-axis), then the z-axis is a tangent t
the profile x=F(z). 
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Centre Note P’Q’ 
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To distinguish between rim and centre notes use subscripts r and c. 
PrQr and PcQc lie on different curves.  Uc is the point where the two curves blend together.  Point Uc 
is the centre note’s equivalent of the rim note’s point Ur.  At Uc the derivatives of the two curves are 
equal.  (PrQr and PcQc have to be on different curves because the curve PrQr extended to the centre 
(black line) will not produce a symmetrical note shape in the centre.  So another curve has to be 
found for PcQc (grey line).)  Any edge point on the large centre note will have  
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Geometric and Mathematical model for steelpans 

At Uc, using centre note equations (which are the same as the rim notes, but use centre variables 
a=ac, b=bc, m=mc, n=nc and θ=θc instead of rim a=ar, b=br, m=mr, n=nr and θ=θr), 
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2
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U sin
11tan
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1
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a
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a
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Solve (1e) for Pcz  and calculate  using  Pcx

( ) (2e)
sin

1
cos2

tan
tan

1

CC

UPc

CC

2
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CUU
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UP
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C
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or ( ) ( )1f
sin

11
tan

c

C

C

C

cC

UPc2
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a
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Maximum depth occurs at x=r Substitute into (1b) and 

⎟
⎟

⎠
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⎠
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m

a
zz

b
zz
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2
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Pcmax sin

11
tan

0        for     Solve
θθ
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Geometric and Mathematical model for steelpans 

Section through note surface 
 

P 

Q 
t 

g(t) 

h 

2a a C 

N 

 
Vertical scale is greatly exaggerated compared to horizontal. 

ah
a

thtg <<⎟⎟
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⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛−=
πcos1

2
)(

 

P 
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C Q 

t 

t cos θ 

t sin θ N 

θ 

g(t) sin θ 

t cos θ 

90º 
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a
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txx
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)(cos1
2
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cosgsin
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CN
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a
thtz

ttz
tzz
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⎜⎜
⎝

⎛
⎟
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Given  , find t and hence calculate . QNPN , xxxx ≤≤ Nz
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Geometric and Mathematical model for steelpans 

Calculate the position of the smaller notes so that their edges lie on a plane, and are 
symmetrical on both axes. 
 

P 

Q 

M 

E 

G 

F 

z = zM

z y 

x 

N I

drum axis 

H 

(Note: This N is not the same N as in the previous diagram.) 
M is the midpoint of PQ.  G is the midpoint of EF.  Points G, H, I, M and N lie on the plane z=zM.  
PQ and MN are the axes of symmetry of the large note.  EF and GI are the axes of symmetry of the 
small note.    (I haven’t mathematically proved that for the note EFI, GI lies on the same plane as 
MN.  However I wrote a program that generated the note shapes produced when any plane EFI 
intersected with the profile curve PEFQ.  These shapes were symmetrical only when zG = zM, and 
obviously EG=FG.)  In other words, the horizontal axes of symmetry of all rim notes lie on the 
same horizontal (or depth or z) plane.  The same applies for the centre notes.   Incidentally, EF is 
not parallel to PQ. 
 
Given the distance EF (i.e. the note width or length depending on its orientation), find the points E 
and F. 
 
Points P, Q and M are known. 
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Geometric and Mathematical model for steelpans 

( ) ( )
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Solve for zE and calculate xE, xF,  zF, and xG. 
 

Determine shapes of small notes: 
 
 

L 

K 

I 

H 

F 

G 

J 

E 

C 

Drum centre 

 

Equation of line EF is z=mx+b or
m

bzx −
= .  

FE

FE

xx
zzm

−
−

=  and EE xmzb −= . 

The midpoint of EF is ( ) ⎟
⎠
⎞

⎜
⎝
⎛ ++

=
2

,0,
2

,0,G FEFE
GG

zzxxzx . 

( ) ( ) ( )2
JG

2
JGJ

J
JJJ JGand,0,,0,J,Given zzxxz

m
bz

zxz −+−=⎟
⎠
⎞

⎜
⎝
⎛ −

== . 
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Geometric and Mathematical model for steelpans 

K ( xJ, JK , zJ ) 

r-xJ

C 
( r, 0 , zj ) 

r-F(zJ)

J 
( xJ, 0 , zJ ) 

LC=KC= r-F(zJ) 

( )( ) ( )2J
2

J

222

FJK

JCKCJK

xrzr −−−=

−=  

β 
L 

( F(zJ) , 0 , zJ ) 

 
 

( ) ( )
( ) ( )

( )( ) ( )
above. as with 

FJKfor

JGfor

JGfor

J

2
J

2
JFJE

2
JG

2
JGFJG

2
JG

2
JGGJE

x
xrzrzzz

zzxxzzz

zzxxzzz

−−−=≥≥

−+−=≥≥

−+−−=≥≥

 

 
Note plane co-ordinates are K = ( JG , JK ) . 
 
 
 
 
 
 
 
 
 

E 
X 

Y 

K 

J G F 

I 
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Geometric and Mathematical model for steelpans 

L 

K 

I 

H 

F 

G 

J 

E 

C 

Drum centre 

β 

z=zM

z=zJ

For any point K on the edge of the note, the angle at the centre C is β=∠KCJ . 

J

JK
JC
JKtan

xr −
==β  This angle is important for z<zM.  Finding the maximum angle for 

each note is used to find the average gap angle between notes. 

 
Rewriting note edge as polar co-ordinates given z=zJ and β is measured from the radial axis of 

z=zM

C,J, K, and L are on z=zJ 

G, I, and H are on z=zM

C

J

G 

E 
I

F

H 

β

L 

K

gap angle 

symmetry:  K= (KC, ±β, zJ) where   zF ≤  zJ ≤ zE 

∠JCK=β, ∠JCKs=βs  

C 

Ks 

K 

J 
C 

Ks 

K 

J 

Given βs < β, Ks (x, y, z)=(xJ , (r- xJ)tan βs , zJ ).  Ks is inside the 
note.  When βs = β, Ks=K and is on the note edge or 
boundary. 

S

J

S
S  cos cos

JCCK
ββ

r-x
== .  So polar ( )JSSS ,C,KK zβ= .  

 

© Charles Moller  Page 14 of 14 25/03/2008 


	 Note Equations
	 Profile Equation using note equation, and n=2
	Derivative of Note Equation
	Find points P and Q, given U.
	 Centre Note P’Q’
	Determine shapes of small notes:


