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ABSTRAOT

In the present paper, the solution of the equations of internal ballistics for a tapered-bore
gun has, under one agsumption, been reduced to the solution of the system of equations for an
orthodox gun.

INTRODUCTION

Corner (1950) discussed the basic equations for a tapered-bore gun and tried to
show that these could be reduced to the equations for an orthodox gun by a simple
transformation. Later Kapur (1957a) showed that the reduction was not complete
and gave two analytical methods for solving the basic equations, These methods
are applicable to guns of any tapering. Recently Jain (1957) has given another
alternative method for a conical-bored gun of small taper, In addition to the usual
simplifying assumptions for the orthodox gun, he makes two further assumptions
about the tapering : (i) in the dynamical equation, he assumes that the variable area
of cross-section can be replaced by a mean value, (ii) in the final integration of the
velocity-space differential equation, he assumes that the powers of @ higher than
the second can be neglected, where a is given by
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In the present note, it is shown that if we are prepared to make assumption
(i) above, it is not necessary to make the second approximation. This is achieved
by making a transformation similar to the one used by Corner.

Basic Equations and their Integration

In the usual notation, the basic equations are
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Making the substitutions
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Assuming that in this equation A can be replaced by its mean value 4, we get
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which gives, on integration,
7= H(f,~f). O
From (11), (12), and (17) -
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ab=MNz, .. .. .. .. .. .. (22

a—b = N(1—6-+20f, ‘i_ﬂ e L@

The integration of (19) has been discussed in the H.M.S.0. publication (1951)

and can be taken over in the present case ; only some constants have to be adjusted.

Its integration would determine £ as a function of %, and then (11) and (18) would

give { as a function of y. The maximum pressure and all-burnt positions are then
obtained in the usual way. After all-burnt, z = 1, and (11) and (12) give

{((—B)” = const. = {y(é3—~B) . .. .. (24)
and .
2M
=y M=LE=B) .. .. .. .. (25)
so that the muzzle velocity is given by
s_ 2M [ s(é:—B)
M=,q [l (53—B)7_1] .. . - .o (26)

REMARKS ON THE SOLUTION

(@) The variable area of cross-section enters in two of the four basic equations
of internal ballistics, viz. in the dynamical equation and the energy equation. We
eliminate it from the first equation by taking its mean value and from the second
by means of a suitable transformation which effectively means using ¢ volume behind
the shot ’ as variable instead of the usual shot-travel.

(b) The present method reduces the solution of the equations of internal ballis-
tics of a tapered-bore gun to that of the orthodox gun with suitable adjustments of
constants, but it is based on a basic assumption, which appears plausible for small
tapering, but whose validity can be tested only by comparison with the more accu-
rate solutions obtained numerically by the methods of Jain and Sodha (1957) or
Kapur (1957a).

(¢) The numerical example, discussed by Jain to illustrate his method for com-
posite charges, in reality refers to a single charge only ; since according to the result
proved by Kapur (1956a), in the case of simultaneous burning out of component
charges, the composite charge behaves as a single charge with mass C,+C,, force-

congtant g—lg%:% and form-factor O—lcl,ii—:::—g%o—g .

ADVANTAGES OF THE PrRESENT METHOD

(i) The second agsumption of Jain has not to be made.
(i) Shot-start pressure is not to be taken as zero.
(iii) Co-volume term is not to be neglected and standard tables for evaluating
it can be used.
{(iv) No separate discussion for composite charges is necessary.
(v) The equation can also be easily solved for the general linear and power
laws of burning (Clemmow, 1956 ; Kapur, 19565, 1958).
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