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Part I

The Fundamental
Equation of
Equilibrium
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W= W,

A principle law of the balance is that
when the total weights from each side
are equal, then the horizontal
equilibrium is restored
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the horizontal equilibrium can be
restored by more than one way
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M < W3

If the total weight on the right is larger
than the total weight on the left, then the
balance is shifted by the angle - 0
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New
weight:
S2

‘:. M+S1=W2+&

The addition of new, unequal
weights, S1 and S2, to the weights,
w1l and w2, restores the horizontal

equilibrium
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W < W,

Removing the weights, S1 and S2, returns
the balance to its previous unequal state
shifted by the angle - 0
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W < W

The larger, blue weight can be replaced
by two of the smaller red weights to give
the same angle - 0
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wl<w2 .=""

The total weights can also be replaced by
the smallest red weights to give the same
angle -0
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weight:
+Aw
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Transfer
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. |Transfer
weight:
W _Aw

wi+ Aw= wy, —Aw

Transferring the weight, Aw, which is

1/2 of the red weight, restores the
horizontal equilibrium
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Transfer of weight

Adding unequal weights

Two ways to restore the horizontal
equilibrium
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"’1"‘Sl= Wo +Sz

W+ Aw= wy; — Aw

These two equations describe the two
separate ways to restore the horizontal
equilibrium of the balance.
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w+5; 1
ws + S,
w1+ Aw _1
w,— Aw

If we divide one side of each equation by
the other side, then the ratios are equal to
one in each case; therefore, their ratios
are equal to each other.
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W+ 91 w1+ Aw

wz+S2 wz—Aw

The equal ratios allows us to solve for
the change or transfer of weight, Aw
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Siwy, — 8
Aw — 1W2 2 W

W, + Sl+wz+Sz

We can solve for the change or transfer
of weight, Aw

file:///Macintosh%20HD/Desktop%20Folder/Website/SBII.htm (14 of 22) [2/9/2008 9:28:13 AM]




file:///Macintosh%20HD/Desktop%20Fol der/Website/SBI1.htm

L]

A balance can be
shifted by the

addition of
unequal weights
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|

A balance can also be
shifted by a redistribution

of weight, Aw

—Aw
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Two equal ways to shift the balance
by the same angle

+ Aw —Aw
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Wi+ S
w,+ S

2 2

Wi+ Aw

W, —Aw
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Siwy, — 8
Aw — 1W2 2 W

W, + Sl+wz+Sz

This equation solves for the amount of
the transferred weight that will
produce the same change in the balance
as adding unequal weights.
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A

Siwy =Sy wy
w, + Sl+ w, + Sz

+ Aw

)
!

S, w + Aw
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The Fundamental Equation of
Equilibrium

Siwy, — 8
Aw = 1W2 2 W

w-1+Sl+wz+Sz

This fundamental equation of
equilibrium tells us the amount of weight
to transfer from one side to the other in
order to produce the same change in the
balance as when we add unequal weights
to each side.
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The Fundamental Equation of
Equilibrium

S -9
Aw = 1W2 2 W

w1+Sl+wz+S2

This is an important equation of
equilibrium. The reasons for this will be
seen in further presentations.
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