






























(70) In the equations of the electromagnetic field we have assumed twenty variable
quantities, namely:

Quantity Maxwell’s Notation Modern Notation

Electromagnetic Momentum F, G, H A
Magnetic Intensity α, β, γ, H = B/μ
Electromotive Force P, Q, R E
Current due to true conduction p, q, r J
Electric Displacement f, g, h D
Total Current (including variation of displacement) p′, q′, r′ JT = J + ∂D/∂t
Quantity of free Electricity e ρ
Electric Potential Ψ φ or V

Between these twenty quantities we have found twenty (scalar) equations, viz.:

Quantity Maxwell’s Notation Modern Notation

Total Currents (A) (p′, q′, r′) = (p, q, r) + ∂(f,g,h)
∂t

JT = J + ∂D/∂t

Magnetic Force (B) μα = ∂H
∂y

− ∂G
∂z

, etc. B = ∇ ×A

Electric Currents (C) ∂γ
∂y

− ∂β
∂z

= 4πp′, etc. ∇ × H = 4πJT

Electromotive Force (D) P = μ
(
γ dy

dt
− β dz

dt

) − ∂F
∂t

− ∂Ψ
∂x

, etc. F/q = v × B− ∂A
∂t

− ∇V

Electric Elasticity (E) (p, q, r) = k(f, g, h) E = D/ε

Electric Resistance (F) (P, Q, R) = 
(p, q, r) E = J/σ

Free Electricity (G) e + ∂f/∂x + ∂g/∂y + ∂h/∂z = 0 ρ + ∇ ·D = 0

Continuity (H) ∂e/∂t + ∂p/∂x + ∂q/∂y + ∂r/∂z = 0 ∂ρ/∂t + ∇ · J = 0

Note the sign error in equation (G).
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