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ABSTRA0T

This Report describes further firings 3aroled out to obtain ilformation on

the lateral and vertical displacements of BESH shell fired from the 120 m.m.

gun in Conqueror.

Values ar. given for the lateral displacements due to drift and crosswind.

A recommendation is made to ccmienbate for the vertical displacement of the

shell due t3 barel wear.
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CRIGIN:

I.V.R.D E. Research Trials Group.

1. I\RTTOBCT-L0F

F.V.R.D.E. Report Y'o. TR7 dated 2th lebruary 1,57, collta:Lns iLor,,ation

on tice effects oa drift, crossviind and E,un barrel wear on th 1 tral

and veztical displacements of HESH Shell fired fro,i the 120 rm. Gun :Ln

Conquer'or. As only o:ie gun ras used durig the -trials, it was con-

sidered desirable to s-uage further taials using five other gan barrels

in various stages cf life. The results and reaommendations given in

this report are based on both sets of firings, i.e, six barrels.

2. 'IRMS FROCED(RE

2.1 Fi%r i2C nr. Gun brrrels (one new and on- in eac-h of the four

quarters of life) were usea and series of HES Arwnmition (10 rounds

per series from the same batch) were fired as shovn in Table i.

Table i.

earrel life o0) eooo Remarks

Parel ife 1000 1500

New I 1 1
t 1 1 st12und Qtr. 4 1 At 1 000 yda.

i series with Ch.

temoera-ture at

9!4- F, one other
at i114c?

3rd Qtr. 1 1 1
4th Q r. 2 i 2 1 1 series at 1000

ana I series at
-1500 yd. vvith
Ch. tsmprature
at 90 F.

I0

N.B. 0harg- ter.Tcrature was controlled at 70 F except where

stated,

2.2 For all firings the gun3 were insxnmented using the F.V.R.D.L.

rmizzle boresight and rtferenoe telesccpe techn:.que, thus any

effects ol gun bend were eliminated. Muzzle velocity and the

speea and di.rection of the -virnd were rt-corded during the flight

of each round. Details of amnuniticn used and the measurements

of each gun barrel are given in Appendix I.

3. REStZM.TS

3, 1if ana arossri

The positlons of the mean points of impact have been plotted

according to th. speed and direction of the ind and they are

shown in Fig. I. A straignt line through each set of points,

fitted by the Method of Least Squares, gives the precise values
ahovin in Table 2.
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Table 2.

Late:al displacement due to
Range _N., of Ljries
(yd,) fired

Drif t Cross-Mnd
(ins.) (ins./10 f.p.s.)

1000 29.14 21.79 17
1500 53.67 53.36 14
2000 83 72 4.7 13

he differerces bet-ween the old values (shovn in Report TR.7) for

&,ift and cross7,ind and these gi-en in Table 2 above are shown in

Fig. 2.

3.2 Vertical displacement of m,p.i, due to barrel weer

A plot of the mean points of impact of 24 series from Report M.7

( gun) and 2C series from 5 guns fireO in this trial, is shown in

ig. 3 where vertical displacement agaiast barrel wear shovs that

usin:, the angles of -angent elevation recomm3nde I it is possible to

cra,a a ztraJigat line throug each s-t of joints with the same angle

at the three rang,-s of 1000, 1500 and 2000 yds. This allows the use

of the same sAziple mthod of co aensatirg for barrel wear, vihich is

to offset the sight datum (the zero range setting for HEM) according

tc the state of wear, as suggested in Report M.7.

The angles of tangent elevation reconmmended are those lourid neces-

say midway through the first quarter of life, These together with

+Ihe changes in tangent ezvation found necessary to compensate for

drop of the m..i, duo to barrel wear are shown in Table 3 beloi and

ir. Figre 4.
Tab]e 3

Range Tangent Compensating Methods (1) and (2)S(yd,) ielev, iu.

HH-
I00 (I) 0.8 min. per 0.05 in. of barrel wear

48 measured at I in. C. of R. or,
2000 71.5 /2) 1.0 3n, per quarter of barrel life.

Feithcr cf the two methods shown in Table 3 appears to give edequate

compensation for barrel wear although in liethod (1) the adjustments
recommended are made a little more frequently. Even so, corrections

in teris ol quart,r of gun life are probably more attractive to the

User as these can probably be based on the number of full Service
charge rounds firedI whereas Method (1) domaids a kn wledge of th3
bore diameter at I in. C. of R. which may not be readily available,
particularly under battle conditions.

4. ElMT OF CHARGE M,MATURE ON KUZZLE VELGCTTY AIM DL.Ur ,WEKNT OF MI.P.I.

4.1 During the firings reported in Report TR.7 the average chgrge tempera-

ture was about 58oF varyinE from series to series from 50-F to 670F.

Subsequent to olese -arliar firings a heated ammunition wagon has
been taken into use at Kirkcudbright and for these fdrLnPIs the che "ge

temperature uas controlled at 70°F (except where stated in Table 1).
Using this charge temperature the fir3ngs of 15 series (3 from each

of 5 guns in various stages of life) gave muzzle velocities as shown

in Table 4.

IResults from pievious trials suggest that barrel -,ear due to firing

HEIS Shell is negligible.
_2-
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Table 4,

Fi r n s with Charpe at 70°F-

BBL Eore dia,. (in i Total I M3an H.V. Total

IEe mean at I" G. ot R.) wear 1 of 3 series Sread

New 4,701 2583 )iu st tr. !4.7.,J 0.2 2.574
2nd Qtr 4.784 inches 2572 60 f.p.s.

3rd QJL,,. 4.858 1 2541
4th Qbr. 4,902 ) 1 2523

'urther ftrings, with t ,ie gun in 2nd qtr. of life, ar- using charge
teeratures up to 114IF showee, an increase in the nzzle velocity
from 2372 f.a. to 2585 fP.z The small difference (13 f.s.) was
not reflected in the po,ition of the mean points of impacG of he
series fired.

5. COMLUKEONS

5.1 The results of fiL,angs of 44 series of RES (i.e. the inert f3l-Led)
Pbell shows that :-

(i) the lateral displaoemenb of the BESH shell due to drift ahould
be 29 inches at 1000 yc.,54 inches at 1500 yI. and 84 inches
at 2000 yd.

(ii) the lateral displacl-ment of the HEEH due to a 10 f.p.s. cross-
wind should be 22 inches at 1000 yd., 53 inches at 150 yd.
--id 121 inches at 2000 yd,

These values supersede those given in the earlie Report TR.7.

5.2 The vertJcal displacement of EBSH shell due tc bF-rrel vvcar (caised by
f_rirg APDS shot) -ill, ualess coupensated, have a serious effect on
the probabili ty of hittirg e-mr whten the range to tae target is
iown accurate 'y.

6. R ENATIONS

To compeneaze for th. effect of berrel wear on the vertical displacc:ent of

HESH shell, it is ren,ommended that the same principle be adoted as
recommended in Report TR.7 excepting that the ESH range scale datum
mark bc modifie6 "xj the addition of suitcble markzigs belmi it, the
marklugs repres?ntin a correction of 1.0 min per quarter of gun life.

t may be rore acceptable to the User if the cursar can be changed at
the intervals suggested with the datum line oppo3i-e the HEH scalo off-
set (stepped &dwn) by the amount required. This should avoid possible
confusion as to which line is to be used in the e-ent cf having several
lines belovi the ccmon datum line.

- 3-
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APPEIX I

PARTICULARS OF GUTN BIARREI

Barrel Qtr. of life in Bcre dia. (in) No, of BES Remarks
No. wich fired, I in. C of R. rds. fired.

L/507 Prom new until 4.701 at start 264 Details
end of life. 4,974 at end frcm

of firing. Report TR.7,

L/509 New 4.701 30

L/60 1A Qtr. "737 30

L/428 2nd Qtr. 4.784 60

L/308 3rd Qtr. 4.858 30

E/2001 4th Qtr. 4,902 50

PARTICULARS OF ATMNITION

12 m ahell, H. E. S. inert. GY 3-56

Shell Prac, L 1A3.

120 m. r artrid e For Shell Prac.

I, 16A6 NH 033. Lot FA 924, CY 1/57.
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