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Final Report of the Committee on Explosive /iHiee o
’ M“”»*: 3 ) .
Substances. L e
In compliance with instructions received, 1-3-81, the Committee
have the honor to submit their final report. o .
The following experiments and investigations have been carried out by
the Committee on explosives since the date of their progress report, 30th
April 1580 :— , » R ; ,
1. Experiments with 17-72-inch R. M. L. 100-ton gun.
2. Experiments with 16-inch R. M. L. 80-ton gun.- ‘
3. Experiments with 12-5-inch R. M. L. chambered gun of 38 tons.
4. Trial of gunpowder for heavy guns.
5. Trial of gunpowder for field and siege guns.
6. Trial of small-arm powders. ‘ :
7. Methods of improving the keeping qualities of gunpowder.
8. Gunpowder of Indian manufacture. '
9. Guncotton as a bursting charge for shells.
10. Foreign gunpowder. ‘
11. Miscellaneous subjects.
SECTION I.
1.—Experivents witd 17-72-incg R. M L. Gux or 100 Tons.
The Committee were directed, 10-1-81, to carry out experiments to 5 SON
€n. o°

determine the charge for the 100-ton guan.

' 3937

These were carried out at the Proof Butts, 16, 18, and 24-2-81. The

80

results are given in  Appendix A, It havifg been decidedon  G.N.

3753

~ that 15 tons was the highest pressure in the chamber allowable, it is impos-
sible to increase the charge beyond 4.0 lb. of prismatic powder. With
the Westphalian powder used for these trials, this will give to a 2,000 lb.
projectile a mean muzzle velocity of 1548 f.s,, with a mean pressure at the
bottom of the bore of 15'3 tons, and on the base of the projectile of 12-8

tons.

SECTION 1L

2.—TriaLs or 16-incg R.M.L. Gux or 80 ToNs.

The experiments with this gun have been threefold,—wiz., (1) to ascer-
“tain the force of the blast when these guns are fired ; (2) to determine the
" charge of prismatic powder most suitable for these guns, and (3, the trial in
them of foreign and experimental prismatic powders.



- 1. To ascc.ertam the force of blast. . _ The Admiralty having, 30-4-80, enquired whether the form of chamber . SOV
G xa The Commistee, 30-4-80, were directed to carry out experiments in- wss a source of weakness, the Committee recomwmended that the new proof ’%Sbisi
“5555— this direction, and two gauges were ordered at a cost of 50.. each. gun should be fitted for a crusher-gauge No. 3 at the neck of the chamber

Trials were carried out and the results are given in Appendix B. It fo determine this point. This was approved, 23 6 80, and the Committee, 74

was decided, 16-2-81, that, as the only available 80-ton guns were all on 10-9-80, forwarded the results of ‘trials, and reported that there was no 2

board the Inflerible, that the carrying out of further trials should be _increase of pressure at this point. (For results, see Appendix C.) - 08
left to the Adnuralty.‘ ' - The re-tubing of No. 415 gun for proof purposes was approved, _ ...

-2 and 3 To determine the charge, and for the trial of foreign and 10-1:-80. - ' : ~ 4030
experimental prismatic gunpowders. ‘ : ' ' _—

The details of these triuls are given under Section IV, * Trial of ~ - : 1087
Gl}ﬂpOWd?l‘ f01: Heavy Gups." The question of a prismatic powder with " The Committee were informed, 11-2-81, that No. I gun had become 73
prisms of an increased size has been under th: consideration of the Com- | unserviceable throuzh the cracking of the tube, and that No. 98 was to he _ 3
mittee, and the results have been so far satisfactory, that it is anticipated taken into use for ;roof of pOwdé; and marked Expl. No. 451. | 9843

that this description of powder may be introduced for the largest natures -
of guns; but until the conclusion of their trials, the Committee were

unable to make a definite recommendation on this head. They therefore. as | | ‘ SECTION
: ] . N IV.
a temporary measure, recommended, 23-9-80, that the charge should be : | :
450 Ib. of prismatic powder (with a 4 Jimit of 2 Ib) according to specifi- 4.—TriaL or Gunpowper For Heavy Guns. Foreien Prismatic
cation drawn up to guide supply of  prismatic powder from abroad (see pp. : : " POWDERS.

73 . 20 and 21), the charge to be made wuo in four equal cartridges

3__ without a choke, the whole ckarge to have a density of 3_28%‘; The Committee :in. their former progress report, April 1880, informed

,340a that 9,000 tb. of 1-hole powder and 1,000 lb of 7-hole had been procured
- ' from the Rottweil Company Hamburg, and 10,000 Ib. from the Westpha-
SECTION IIL . ‘ lian Powder Company. at Cologne, and the results of trials of this powder
) : ‘ up to 30-4-80 are given in Appendix O. to that report. This powder may
3.—Experivents wite 12-5-ixcn CaaMBereD Gun or 38. ToNs. be termed the 1st Supply. - ' ' : '

The following additional orders have since been given to thése firms:— 74
6,000 1b. of Rottweil 1-hole powder, 3,000 1b. for 38-ton gun, and 3,000 1b. 2

The experiments with this‘gim have been —

1. To detfarmine the charge. . : - ‘for 80-ton gun were ordered, 4-4-80, and notice of  delivery was given, 4078
9. For trial of W. A. and Foreign prismatic gunpowder. . 2-11-80. , o

1 '.l‘o determine the charge. : " o . 100,000 1b. of Westphalian 1-hole powder were ordered, 24.7-80, and

1t being found (see p. 4 of Progress Report, 1880), that there was great notice of delivery was given, 2-11-80.  This is termed the 2nd Supply. .

difficulty in ramming the 200 Ib. P* cartridge made up with sticks into the
40 1-inch powder chamber, experiments were made with cartridges having
hollow cylindrical zine internal tubes. These, however, were found to buckle

An additional order was given to the Westphalian Powder Company for — T
G \7 s 150,000 1b. of 1-hole powder, 5-10-80. This will be termed the 3rd
xX€RNO. , . S —

“—s57— up under the rammer and were abandoned, and the Comuwittee, 25-5-80, Supply- e
recommended that prismatic powder should be adopted for the charges for " S , o 4148
~ these guns, and that they should be chambered to a diameter of 14 inches A further order for 40,000 1b. of - 1-hole prismatic was given to each of -
L and a length of 40°1 inches, and after trials, the results of which are given in " the above Companies, 10-2-51. This will be termed the 4th Supply. 4157
—_2___ Appendix D to Section IV, they recommended that the charge should be ' . 9 o . : TEisi
45 910 1b, of prismatic powder o= 4 per cent. toallow of the caitridges being The trial of the 2nd Supply is given in Appendix D. .
madg up in complete tiers of prisms, the charge to- be made up in two The Rottweil powder, 6,000 1b., being for experimental purposes, was
cartridges. : , ) , ' ordered to fulfil the following conditions :—
2157 It being pointed out ina Minute, 18-1-81, by Superintendent R. L., - : 1. 3,000 Ib. of powder, which the Rottweil Hamburg Company
. . . . . o ’ ’ R . 39,164
th.at there was a difficulty in making equal hgxlf churges to this weight consider suitable for a R.M 1.. gun of 12 5-inch calibre, hav-
}‘.’lth com.plete layers of prisms, the Committee, 11-2-81, reported that ing a powder chamber 14 inches in diamater and 40°1-
it was advisable that the half charges should be interchangeable, and . inches long, and firing a charge of from 200 to. 212 ]b.
recommended that each half charge should be made of 21 layers having 54 o - weight, with a projectile weighing 800 1b.
prisms in éach layer, i.e, the centre prism of each layer being omitted. - " The powder must not give a mean ressure in d
| el L » o . - ; o powder
.lhls would make the weight of the whole charge 210 1b. and its length 41-6 } ,chgmbe,- of more than 18 tons per»psquare inch, as indi-
mehes. ‘ ' ' cated by compression of copper cylinders. ,
| o . y comp pper cylinders.
2. The trial of W. A. and Foreign pr'.smaﬁlc powder. 2. 8,000 lb. of powder, suitable for a 16-inch R.M.L. gun having
(For results of these trials, see Section 1V.) ' ~"a chamber of 18 inches diameter and 60 inches long, firing
' . ' : a charge of from 425 to 450 1b. of powder, and projectile
The 12 S-inch 38-ton Proof Guns. . of 1,700 Ib. weight.

The Superintendent R. G. ., 26-5-80, reported that No. 415 gun was “

8997 g longer serviceable. The Committee recommended that the gun should

. be re-tubed, and also that another gun should be chambered and pierced for . . The Westphalian powder being for supply was ordered to come up to-.
crusher-gauges. . I ‘ ’ the terms of specification (see Appendix D).

The powder must not give a pressure at the bottom of =~ -
the bore of more than 19 per squire inch. (
/



4 . 5
At the first trial of this powder all the lots passed except 7 and 8. On
the recommendation of the Committee the proof was repeated, and all the -
lots were then passed.
The 3rd Supply was sent in, and samples proved, 19-3-81. (For results
see Appendix D.) The whole of the lots failed to pass. o '

For the 4th Supply the specification was slightly modified (sce Appendix
D.) : '

length and density of charge, position of crusher-gauges, and pres-
sure on the base of the shot. Also, that the remainder -of the powder
should be sent Home for trial. The India Office have been requested to
arrange for this. -

SECTION VI.

] Triar oF S»annL-Ary Powbers.
WarTHAM ABBEY SaMpLEs oF PRismatic Powber, - ’ ’

The question of the deterioration of R.F.G.” powder was referred to
the Committee, it having been ascertained that the mean velocity of the
. .. . Martini-Henry bullet, which, according to the specification, should be 1315f.s.,

The result of trial of samples 1 to 11 are given in Appendix O. of pro- had fallen below.1200 f.s. The matter had been previously referred. to
gress report, 1880. B a Departmental Committee, who carried out a series of experiments, an ab-

The manufacture of semples of prismatic powder has been continued
with success. ‘

These samples were all of about the same size as the foreign. prismatic stract of which will be found at p. 24, marked Appendix G. The Committee
powder that has been supplied to this country, viz., height 24 8 mm.; dia- submitted an amended specification (see Appendix G.), in which the velocity
meter of sides 8+7 mm.; diameter of hole 10 mm.; average weight from proof was made to depend on the amount of moisture that the powder con-
10 to 11 to the Ib. , tained at the time of proof. It was recommended that this specification

"Trials have since been made with prisms of an increased size, and with should govern manufacture for one year. Superintendent R. G. P. F. reported
varying sizes of central ‘hcle. These results have been so far satisfactory that the manufacture of R.F.G. powder had improved, and that he could
that the Committee, 16-2-81, recommended that the machine ordered for _ easily make powder up to the specification. " A table shewing the velocities
Waltham Abbey should be constructed in the first instance for the manufac- ~given by the different brands of powder is given in Appendix G. The Com-
ture of prisms of about the following dimeunsions—heizht 2 inches; diameter mittee have recommended the adoption of this specification.
of sides ¥ 875 inches; diameter of hole U575 “inches; weight about 17 ' /
to the 1b. '

‘ : 7

Some powder was also made with the addition of lamp-black to the SECTION VIL.

»y  charcoal. This was fired in the 8-inch S B. gun. It gave rise to very high METHOD OF 1MPROVING THE KEEPING QUALITIES OF GUNPOWDER.

~—g— pressures, and the trial was not proceeded with ~(For results of trials of .

—1i55 this and other samples of W.A. powder, see Appendix L.) The effort that has been made to improve the keeping qualities of

R.F.G. powder are given in Section VI and its appendix.

SECTION V 4 The question of coating powder with paraffin to improve its kecping
I ‘ - qualities has been considered by the Committee, and experiments are in
Gunrowper For FieLp anp Siege Guns. - progress. Some P. powder, coated with 0'2 per cent. of paraffin, was fired .
57  The recommendations as to the use of R. L. G5 powder having been in the 8-inch S. B. gun, 28-1-81, with the following re;ults T '
Purflect approved, the following are now the regulations under which it is used :— _ . -
1029 «1t may be used instead of L. G.or R.L. G. powder for all rifled ) o Pressure, tons per square inch.
B. L guns up to 40-pr. inclusive; for all rifled M. L. guns, from 9-pr. to Powder. Dec’fj.‘geff 351‘;’0‘;1;
40-pr. inclusive ; for the 6 1b., & 1b., and 10 Ib. charges for 64-pr. rifled ‘ : ' A. B. . C.
M. L. guns, and for all smooth-bore guns. - : ‘ :
“ ]t may also be e nployed for the exceptionally heavy charge for 64-pr. : «
\ : - o, d .| . 2486 1446 3], 13 .
of 64-cw.t. R. M. L. guns, Mark 11, "with steel tubes; but in this case the %‘:ﬁgg:amned - . 1456 {g’a ]135'3 ﬁ;
charge will be 11 1b. of R L. G.* instead of 121b R. L. G. : _
_ « L. G. powder will be retained for smooth-bore mortars.” . No special fouling was observed. )
: A specification for this powder was approved, 6-12 80, see APPend‘X F. - A further supply of powder has been demanded, half to be coated with

a0 ‘ , 02 per cent., and half with 0°5 per cent. of paraffin.

. Some R. L. G* powder fired at St. Thomas’ Mount in the 25-pr. Trials of R. L. G. powder, coated with paraffin, were carried out in
3009, R. M. L. gun was fourd to have given pressures in the bore amounting to 1868 by the Ordnance Select Committee, but were abandoned principally on
s~ 43 tons on the square inch. No particulars however, as to the moisture of account of the increased fouling in the bore. It is thought that this may

‘ the powder at the time of firing were given. Some of the same brand of not occur to so great an extent when P. and larger powders so treated are
powder, viz Lot 2,930 W. A., brand 37, September 1878, was obtained used,
from Purfleet and fired in the 25-pr. gun. The pressures given by it { see :
Appendix F) were high, but nothing to compare with those ob ained in ' " SECTLION VIII
Madras. It was thought-that the dry climate of India might have dessicated )
the powder to such an extent as to give rise to this very violent pressare; GunrowpeR oF Ixpian MaNuFACTURE.

accordingly some of the powder was dried until it countained only ('3 per
cent. of .moisture. The pressures were then much higher, amounting to as
much as 252 tons on the bore, and 295 tons on the base of the
shot (see Appendix F.) The Committee recommended that two more
1ounds should be fired in India, and the exact conditions‘ under
which they were fired should be reported, wviz., moisture of powder,

The India Office, 14-12-80, forwarded a letter from the Inspector-Gen-
eral of Ordnance, Madras, submitting a proof of R. L. G.> powder made from
charcoal sent out from England. He was of opinion that the manufacture
of charcoal can be carried out satisfactorily at the Madras Gunpowder Fac-

' tory. : ‘

.

2
411
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L The Commander-in-Chief, India, informed, that with the siége train in
A“ﬁ;"" Afghanistan in 1878, Madras modified P. powder was used, it being found
o , from experiment that 8 1b. of this powder gave a less pressure than 7 1b. R.
‘| L. G.in the 40-pr. R. M. L gun, while an increased velocity was obtained.
The Committee recommended that experiments should be carried out
with P. powder in the 40-pr. and 25-pr. R. M. L. guns, and also that two
barrels of the Madras modified pebble should be obtained.
The India Office, 4-3-81, were requested to obtain this supply of
powder. .
; _ " Kirxkee R. L. G* Powper. ~
57 The India Office, 5-2-81, informed that two barrels of Kirkee made
16 R. L. G. were at Purfleet, and requested that they might be tested.
7957

These powders were fired in the 9-pr. and 25-pr. guns, 28-2-81 and
- 8-3-8l. The results are given in Appendix H. These powders do not

compare favourably with R. L. G.* powder made in this couniry, neither .

lot coming up to the specification.

SECTION IX.
GUNCQTTON as A BursTing CHARGE FOR SHELLS.

Endeavours to use guncotton as a bursting charge for common shell are
still being made. The Sub-Committee on Plates and Projectiles are trying in
the firstinstance to obtain an effective delay action fuze, such that, even if
set in action prematurely, the delay would allow of the shell being out of the
bore before the guncotton was detonated. The  Committee on Explosives,
2-7-80, considered that experiments should be carried out to ascertain the
effect of the premature action of guncotton bursters in shell under the fol-
lowing conditions, viz:— ' ,

Ist.—In a common shell with a large bursting charge as would be
used with howitzers for bombarding purposes.

‘2nd.—In a forged steel shell with comparatively sméll bursting
charge as would be used with armour-piercing guns under the
following abnormal conditions :— :

(a.) Shell cracked.

(.) Delay action fuze defective, so as to come into action
on discharge of the gun. ’

% And, 22-9 80, they considered that a suitable fuze must first be found, and

6116

in the fiist instance trials should be carried out with a small gun, such as
the 25-pr. R. B. L. gun firing steel shell at a 4-inch plate, to obtain a really
appreciable interval between the impact of the shell and its bursting. These
experiments are in the hands of the Sub-UCommittee on Plates and Projectiles.

SECTION X.
ForeraNy GUNPOWDERS.

The trial of the prismatic powders received from abroad is given in
Section 1V. ‘

- A small sample of Fossano progressive powder brought from Italy by -
General Younghusband, c.s., R. A, gave on analysis the following re- .

sults :(—

Powder, dry :— » - ‘ .
Nitre ) e T4T74
Sulphur w1029
Charcoal PR e . ' 1497

Charcoal :—
Carbon e .. 7530
Hydrogen N . 372
Oxygen (loss on analysis) e 1921
Ash

177

Ay

2]

3}

7

_barrel of R.F.G.» powder was obtained from the Rottweil 74
Powdj:rqélggggny, Hamburg. Tk?e results of its trial conipare1 ff}.tvourfabll(y) 41‘130
with those given by our R.F.G.2 powder. The mean muzzle velocity 0[ ¢
rounds was.1324 f.s., the difference between thp highest a_nd lowest veloci- e
ties being only 15 feet,"showing great regularity. In firing for accuracy 413
also it gave better targets than our powder at 500 yards range, vg. :— : :

Corrected Figure: of
angle. merit.
oo o ins.
Service ammunition 1 6 36 : Szg
Rottwell - 1 4 _6 7

The analysis of the Rottweil powder gave the following results :—

Density .. 1]:250
Moisture .. . LS
Absorption of moisture 69
Analysis of dry powder :— .
Nitre roe T e 73%;
Sulphur . ... i4'42
Charcoal o . ]
Analysis of charcoal :— v .
d Carbon ... v, e 752;7)
Hydrogen ... B 3 »
“Ash i 384 .
Oxygen 1679

" Experiments are now in progress to coﬁnpare this powder with R.F.G.
of this year’s manufacture. A

I
SECTION XI.

I
Viner Powbir.

The further trials with this gunpowder have not been successful. A - ;3-2NO.

i g it w facture it by
«mall machine was constructed, and 1t was attempted tg manu
;I:;tingn it to the melting point of sulphur avd then submitting it to pressure,
but it was found impossible so to consolidate it. (See reports of Super—
intendent R.L. and Chemist to W.D., Appendix L.) < o Sty
1 rtai y Tilitar hé, St. Petersburg,
It has since been ascertained from M'ﬂ'ltaly A.ttac , 15,
that this powder was manufactured by raisng the ingredients t_o the fuzing

" point of saltpetre, and that several explosiors had oceurred.

i i roxin he firing point of gun-
As the fuzing point of saltpetre approximates g gun
powdérs, the Com%nilgtee decided to await the result of Colonel Viner’s

trials. ‘ |
TRAVELLING TRIALS OF PRismatiC POWDER.

In order to decide how prismatic powder would stand travell{ngaand JI1:he 7;
ordinary rough usage of the service, the Committee have orgamzei) ad t(;w 55
experiments, the most extensive of which were carried out on Oil'l' g e
Excellent (see Appendix 1.) The powder was 1m land service cylinders,
evidently not suitable for.the carriage of prismatic powder charges for sea
service, and did not stand the severe knocking about given it by the Navy,
as well as P2 powder—thé latter, however, was In a measure protected by its
central sticks, which acted as buffers. The Committee are of opinion that
it wil be found to stand the ordinary rough usage of the service well
enough. Further trials are in progress, the cartridges being packed in
suitable cases.

TrisL of Prismaric PowDER FIRED WITH RapIAL AND AXIAL VENTS.

Some experiments have been carried out with. prismatic powder in rf‘}ﬁe
12:5-inch proof gun, using the radial (or service) and the axial vents. The
results tend to show that thereis but little difference either in velocity or

pressure whichever vent is used. (For results of experiments, see Appendix
K.) .

<
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Powper ror 1-iNcu NorpenreLT GUN.

The question of obtaining a suitable powder for the cartridges of the
I-inch Nordenfelt Machine Gun was referred to the Committee, 22-10-80.
Three different sorts of powder were selected for trial in the first instance,
vis., L.G. powder, Pigou and Wilks, No. 8, and a W.A. special powder.
For'the purpose of ascertaining the pressures given by these powders, a
barrel of a 1l-inch Nordenfelt gun was fitted with a crusher-gauge, and the

velocities and pressures given by the different powders observed. These .

trials were carried out at the Royal Small Arms Factory, Enfield (for results
see Appendix M.) From these results the Committee recommended that
further experiments with compressed charges should be carried out.

SECTION XII.
GENE‘RAL REI\IARKS,

The Committee, in fbrwarding the final report of their trials, wish to
point out what, in their opinion, sre the points concerning explosive sub-
stances which still most urgently require to be dealt with. They are :—

1. Improvement in the manufacture of prismatic gunpowder.

2. The extended use of prismatic powder for heavy guns, and its
trial in siege and field guns. ‘ ’

3. TImprovements in the keeping qualities of all powders.

4. The proof of gunpowder for the larger natures of guns.

5. The use of guncotton as an explosive for shells.

6

The more secure packing and storage of prismatic and: other

gunpowders, more especially for transit to and storage in
foreign stations.

7. The devising suitable powder cases in ships’ magazines for
prismatic powder, and also suitable cartridge cases for its
supply to the guns.

. ' R. J. HAY, Colonel,rvR.A.,
' : President.
Rovar Arsenai, WooLwics,
28th March 1881.

APPENDICES.

APPENDIX A.

Ezperiments with 100-ton R.AL.L. Gun, No. 3458, Proof Buils.

t?‘,’ PRESSURES, TONS PER
Cmarge. . - SQUARE INCH.
_3 «
B B § }:? . -
25 4y 2 | Muzzle A.
e [=) [~
I?iﬁg; f '—E:; 2 § & 'Egé) velocity.
' =} [y )
D E | et e 22|02 7 .
3 PR 25 | ® | & =
! ’ 2.5 3 2 ©
P 57 E 5 @
1b. 1b. |. fs. fs.
281 4 | Westphalian| 401 | 2,000 | 1,481 | 1493 | 140} 134 117
:\16 8l prisgmtic 425 | 0°691 1,485 :
5 , 450 | 3787 ' 1,538 1,546 | 158 | 154 | 128
” " ’ 0733 1,534
.. ' . - ' 1544 | 1,553 | 153 | 153 | 133
8.2.81. 6 | Lot 5, 1077 3 3787 " , »
' pieces, to 1b.... 450 |7 0-733 1,511
24.2.81 5 , . 450 | 3787 . 1538 | 1,549 | 153 | 152 | 128
' ' 0733 1,539
8 » " » » | Ls3¢ | 1545 | 154 | 152 | 133
" | 1,535 |

APPENDIX B.

Force oF BrasT oF 80-roN GUNs.

~

D.N.O., 22-11-79, requests that the following may be ascertained:—

1. The force of the blast from the 80 ton gun when the gauge is situated and is firmly
held within the cone of the explosion, and near the muzzle. This to be ascertained both with
and without a projectile. ‘ .

2. To ascertain by gauge the amount of the unbalanced pressure of the atmosphere per
square foot under similar circumstances, due to the velocity of the air current past a surface
exposed to the blast. In other works, it is desired to know the _arx}ount of force t.endmg to
blow a structure from the line of fire of the gun, and also that which tends to blow it towards
the same line. .

D..of A., 15-11-79, forwards to President, Committec on Working Heavy Guns; and,
80-12-79, asks for report as to what is proposed to be done ; to be sent in when arrangements

" are completed.

President, Committee on Working Heavy Guns, 3-3_80 (Mlinute 37, 749)., would be glad
to know more exactly what the requirements of the Admiralty are before making any arrange-
ments. . ‘ '

D.N.0,, 17-3-80, replies that no more information can be given than that conveyed in

S }
—_— 922-11-79.
57 22 . .

President, Committee on Waorking Heavy Guns, 24.3-80, asks if Adrmraltfv are prepared °
to go to an expense of 2007 ;if so, a simple structure of piles and woodwork will be‘ arranged,
which, with the gauges recommended in Admiralty letter of 22-11-79, may give suflicient data
to meet their requirements, . y

D. of A., 8-4-80, with the concurrence of I. G. of F., 5.4-80, approves of erection of a

structure as proposed.
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D. of A., 30-4.80, refers paper to Committee on Explosives, the Committee on Working

Heavy Guns having been relieved of subjects connected with 16-inch R.LL. gun (see Ainute
37,894). ' ' '

Informs President that Captain Bridge, R.N., Member of Committee, knows what is
required. '

. _ President, Committee on Explosives, 20-5-80, on suggestion of Captain Bridge, R.N.,
and Superintendent R.G.F., proposes that four pressure gauges, at a cost of 50/ each, should
be constructed for carrying on these trials, and enquires if a demand shall be se
al of . D. of A., 8-4-80, which was for a structure to be erected on' I.G. of
same amount (2007.), and which is not now required.

D.N.O,, 12-5-80, requests to be informeéd when experimenfs to ascertain the force of the

blast from the 80-ton R.AL.L. gun are to be carried out, in order that Admiralty officers may
be present. '

nt in on approv-
F’s. vote, to cost

D. of A, 14-5-80, forwards to President, Committee on Explosives, who draws attention
80 , _ ‘
to Minute, 20-5-80, on G. N. as above, which is sent to D.N.O., 21-5.80. *
3590
D. of A, 24.5-80, understands that Superintendent R.G.F. havin
quires a covering order, and considers that one more will be sufficient.
be proceeded with, and this paper passed to Secretary, W
Secretary, W., and Committee on Explosives to note
Secretary, W., 28-5-80, puts forward a demand, N

demand that these gauges.cost 50/ each, and that 2007
gauges will be required.

g made one gauge, re-
Its manufacture is to
-» to give the necessary demand.

- 13,128, for two gauges, noting on
- has been authorized, as probably four

= L aistruments for 'meagyﬁng. the Blast of Guns.==Proof Butls.
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Secretary, Committee on Explosives,

' Two instruments (Y and Z) were made and tested with springs of various strengths
(A, B, C, D), being placed symmetrically near the muzzle of 9-prs. and 64-prs. fired at proof.
The results were very irregular, but it became clear that the stronger the spring, the higher
the pressure it registered. This, I think, shows conclusively that the action of the blast
resembles a blow, not being sustained long enough to compress the weaker spring to the full
extent required to register the pressure indicated by the shorter travel of the index carried by
the stronger spring. For heavier guns, therefore, the strongest springs only were used. In
some cases the springs were pinned down to about the pressure expected, the blast then com-
pressed them still more, though not to the same extent as when they were free. This confirms
the view that the action of the blast much resembles a blow. .

The Tables sent herewith give all that we know regarding the effect of the blast of the
§0-ton gun, but we might perbaps test the effect of the return draught by reversing one of the
instruments. '

The information given by the springs does not seem to give very satisfactory data for
calculating the true pressure on a fixed structure, but I shall be happy to carry out any further
_experiments you may wish to make. :
E. MAITLAND, Licut.-Col, B. 4.,
Superintendent, Royal Gun Haclory.
23.9-80,
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o ' APPENDIX C. ‘
Committee, 10.9-80, torward resulf of 86 rounds fired from No. i, 125-inch chambered gun -

with charges from 180 Ib. to 2094 1b. of powder, W. A. P.” and Westphalian, prismatic pow- -

ders having No. 3 crusher-gauge at the contraction of the powder chamber. There is mo in-

crease’ of pressure at this point due to the form of the chamber. The following table gives the

results of proof :—

Weight of projectile=~810 Ib.

v A Ta

. CHABGE. “g - PRESSURES, TONS PER SQUABE INCH.
§ i et E*s' E : T 5 .
oL . s 355 75 |2 Z3
S || Nature of powder. & 5?% Eg 14! 2 |3 4‘ 2 =8

g B ST I i - AT
, : , 1b. f. 8 |fs ,

1050 |4 oA Prlmatio | 1g0 (B3 {lioagjuesl |+ | ¥ | F] (108
S I P 15 E A TR I 13001300 # | 113 | 181 D128 124120124
ol . N1 | o200 20T has % | 173 | 160 |16°167)15)167
o4 4 Nous o | |15 e # | 120 | 115 (119 93140118

20-880 | 5 W-A. P 58801 o | 115183 ozs| 243 | 218 | 233|190 2711161 221
oo ld e esso] | w ({167 S 267 | 21 184 202126 2l 221
ol . 1zeso] | o |{1305 ) 100 227 | 211 | 215 191/241 189208
» 8 " 20.5-60| » {iggg} 15450221 § | 189 18'.8‘20'2 20°5] «
ol o essso] . | s {13320} e6e) 208 | 180 | 21a (1874 2105174/ 10
Cohol e essso] . | oy |{beafpsvel 211 | 181 ) 91 19-8%22-4 194|202
. s 2680 . | {ﬁjﬁ 1558 205 | ¢ | 210 |194 200167 ...
Cohel s seso| w | . [{1308)[evel 207 | 215 | 222 |180.229)190/207

s3gcofisl w9680 | {1013 ¢ oo 243 | 247 | 241 5092601 209|235
e L 10680 | {iggg} 1615} 238 | 182 | 231 [210{25°0168(215
Cohsl . wesol L | w |{l0s 1622| 278 | 23°0 | 237 |229,27°2/150/228

o lel e 21880 . T 1897 liod| 237 | 211 | 225 |197 242 19°0)21°4
ol smesof | e ({35504 |ess| 221 | 221 2100 (19°9/216 186203
L lis s 2LGS80) . | w {iﬁ&‘;} 1611] 259 | 2277 | 230 |20724:0] 19 4226

24.8-80 |19 . 16850] w | » {}ggg‘} 1609] 223 | 299 | 224 |21'8/246] 199222
Cboll e 198s0| cu | w {1509} loos| 226 | 234 | 92 (217|249 201)22°2
A1} . 30680 | w [{1255} heos| 219 | 200 | 2178 | 2121260191212
Colel . amso] | e ({03 ) 1002 219 | 226 | 228|222 470 907224
™ ) B B R UL 2 209 | 223 {21°6241) 219222

ssesold o 1150l w | o |{1018)eze] o5 | 223 | 231 (221|209 500/252
[ ISR ¥ X} IR B £1603) pots 999 | 234 | 225 |21622:8 10-0]22°6

26650026 o 18780] ol o |12020FNex| 031 | 224 | 230 |2241250 214226
bl . 1emso] | [§1800 ) te00] 224 | 240 | 190|217 240 200 218
Cobd e s | [{3910] roos| 22 | 21| 23 227|249 21523
Codel . omsol | w [{392Nem0, 204 | 220 | 240 (2841239216237
ool . zamso] o |ow |{30T |2t 1o f2s0 | 231 2282401,
R =51 I 7 ] B L {}g;g } 11628 266 | 236 | 224 |22:5]25 5/20'9/238

., a3 w o 307800 L | . igig} 1633 267 | 239 | 236 232|126 21°0| 244

el Tetmatm | sl =2 (501 oo || 1w 195201 e
s B . o | |38 hsn) ¢ | 167 | 189 | 181204070177

B8l e sOtan| | {}gég} 1547 * | 184 | 193 [185/21) ... |187

el L. - 15293 13| * | 176 | 186 (185|184 ... |182
. s
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"APPENDIX D. '
ANALYSIS OF 25D SuprLy, RorTwEIL POWDER.

‘Composition of the dry powder. , o
s For80-ton gun. For 38-ton gun. .

: . per cent. per cent.

Nitre o ~ v 7497 7456 .
- Sulphur Ceae e L1017 0 1063
Chareoal S .. 1486 - 1481
‘Moisture e e 119 106
Denstty _ en . 1775 1776

Trial of Rottweil Prismatic Powder.—(See Minute 39,162.)
Gun, 12'5-inch. Experimental No. 448.

= PrESSURES IN TONS PER SQUARE
B INCH.
< E &
— S 8
Dateof | § @ 3 a
firing. 5 Charge. ; ] ‘ =
- Pu ] o |A|1]2)3]4 8
° S | 3 gl =
= 5~ | g 322
9911.60 .| 68 |1801b.33'3 cub. inch per 1b {1319 1328 | * | ‘
. : - inch per 1b....| § 7393 LA A
yow O " IR IRtOR LS N LR R IS P
o+ .| 71 |2101b.2857 cub. inch perIb. ﬁg;} 1503 | # |141) 147 151[121} 146] ..
. 9 ’
| T2 » " 15247 | 1636 | * |16:9|17°8 166163/ 169) ..

# Axial vent used. + 12-ton copper used, not further compressed..

Comumittee, 8-12-80, forward results, and report that the 38.ton powder has complied
with the conditions laid down, and may be passed ; the 80-ton powder has been fired in 38-ton
gun, in which it gave very low pressures. 1t will now be fired in the 80-ton gun with a

450 1b..charge.
Trial of the Rottweil 38 and 80_ton prismatic powder.
Gun, 16-inch RM.I. No.3. Fired 99.12-80. Projectile, 1,700 1b.

PRESSURE IN TONS PER SQUARE
. INCH. A,
- B : ;
3 5
Nature of Powder. g - %
* 5 $~
ol 5] & s P11 2|3 |8 |sht
=] = - ) re} o
s | E |3 g 5 28
z | A l=3 5 = 1e”
Rottweil, 38-ton 6 1716 1061 4501b. | 1578 | 172 | 153 | 171 | 165 146
' 32:34 cubic}- )
: inches per '
.,  80-ton o7 rmrs) i3] b 1563 | 156 | 15°4 | 156 | 156 | 13'6

Committee, 17-1-81, consider thab the powder has fulfilled the conditions required. -

.r

ANALYSIS OF 25D Supriy, WESTPHALIAN PowWDER.

* Composition of the dry pawder.

RO : Per cent.
, Nitre - : ... 7630
' Sulphur oee e .. 988
Charcoal . T e ... 1382 .

Lots. Moisture, Density.

119
128
- 119 ¢
112
116
113
109

b §¥s1. )

INY S TR O

L
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‘RESULT OF. PROOF oF 25D SuppLY, WESTPHALIAN POWDER.

1st Proof. Gun, 12-3-inch. Experiméﬁtal No. 448." -

‘ Ob‘ 4 . PRESSURES IN TOXS PER SQUABE INCH,
Date of | No. of | v, ¢ S6rvec 1. Muzzle —
firing/ | round. Lot. : Charge | .velocity Yelocity. ‘
/ . at 135 ft. A 1| 2| 3] 4 Mean on Shot
y # {chamber. .
1b. fs. f.s. .
Cmarso| o0 | 1 |-200 ({355} 1 | e uEseTaey 16w ) 165
1520 ! . . .yl 90 . 10,
,,- or | 2| ., {10} e | oxfursizazopes 175 | 161
=4 .
” @ | 3| . |{ BB s | ox|wrouslenae 171 ) 164
osavso| 67 | 4 | . |{33e }| 19 | * || 146130
241180| 63 |. 5 | 210 { 1602 } 1561 | o 18318915204 175 | 173
R E S SR T v T B e b E I
1565 1| 4 I e o . .
" 65 | 7| » BB 1) e | 1e)19600434 104 | 202
1567 - A redl 090980l 19+ .
" 66 8 » { 1oes 1574 | *|100/16'6/22:0280] 192 | 22'0

# Axial vent used.

+ 12-on éopper used not further compressed.

" Committeé, 1-12-SOf consider that all the lots, except 7 and 8, should be-accepted at once.
In order to test the uniformity of the powder, and for further proof of lots 7 and 8, they
recommend that another round be fired from each lot with. the same charges, and drawn in th

. same way as before ; also that'a 210 Ib. charge be fired from No. 2 lot.”

2nd Proof.” ¢ o _ -
" D. of A., 6-12:80, approves of Committee’s recommendation, 1-12-80.
Secretary submits following results of further proof. - Axial vent used :—

‘ PRESSURES IN TOXS PEB SQUARE INCH.
Date of | No. of Charge. s Muzzle
~ firing. round. Lot. ‘Weight. Density. velocity. ) Aean on
1. 2 3 i 4 | chamber.
o 1b. c.i. f.s. o .
8-12-80 76 2 200 300 1522 176 | 179 178 | 192 178
9.12-80 77 2 - 210 285 1556 169 | 190 | 185 | 149 181
” 78 3 200 300 1523 179 | 182 | 178 | 185 130
» 79 4 200 . 300 1521 161t 175 | 175 | 164 170
10-12-80 80 5 210 2857 1561 1771 187 | 186 | 196 18'3
” - 81 6 210 2857 1553 17-1 | 185 ] 133 | 195 18°0
1 82 7 210 28-57 1552 176 | 184 { 186 | 168 182
» 83 8 210 2857 1551 158 179 | 182 | 164 173

Superintéﬁdent R.G.P.F., 17-12-80, informs the Committee that he considers that Tots 7

and 8 may be passed.

Committee, 28-12.80, report that they concur with ‘Superintendent R.G.P.F,, the results

show that the powder is very uniform.
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" PROVISIONAL SPECIFICATION to guide 2nd and 3rd Supply of Prismatic Powder.

1. Ingredi ents.—Every 100 parts of the gunpowder to contain 75 parts of pure saltpetres
10 parts of pure sulphur, and 15 parts of charcoal, made from the best alder. or white willow
woods, charred in cylinders. ~ ' :

2. Analyszs,——-—Samples'"m'ny be selected from any portion of the gunpowder supplied, and

subjected to chemical examination and analysis.
The analysis should show:— .
~ Yst.—That the saltpetre exists in a proportion of not less than 75 per: cent., nor more
than 76 per cent. ; and that not more than one part of chlorine, nor more than
four parts of sodium arc contained in 8,000 parts of saltpetre.

2nd.—That the proportion of sulphur is not less than 93 per cent., nor more than
105 per cent., and that it has been thoroughly freed from earthy matters and
other impurities. - ' : :

8rd —That the charcoal contains in 109 parts from 85 to 87 per cent. of pure carbon

. and 2:75 to 2 of hydrogen, :

8. Size-of prisms.—The prisms to be of the following dimensions:— N

Height 24:8 £ "2 mm., to'be determined by passing through a high gauge of 25 mm.

and failing to pass through a gauge of 24-6 mm. :

Diameter (over sides) 347 mm. to pass through a gauge of 34'9 mm,, and to fail to pass

one of 345 mm. ,
The hole to be 10 mm. in diameter.
4. Density.—'The absolute density of the finished powder must not be less than 176.

5. Moisture.~—The finished powder must contain not less than 1-0 per cent. of moisture,

“nor more than 1-3 per cent.

6. Velocity.—A charge of 200 lb. of the powder rammed in the 12:5-inch R.M.L. cham.

bered gun, to a density of 30 cubic inches per Ib. of powder (i. e., to a gravimetric density of

:+924) shall give a muzzle velocity of rot less than 1,525 feet per second, to a projectile fitted
with a gas-check and weighing a total weight of 812 1b,, or— ‘

* A charge of 210 1b. of the powder rammed to a density of 28'5 cubic inches per Ib. of
powder (i.e., to a gravimetric density of 97-3) shall give a muzzle velocity of. not less than

1,550 feet per second to a projectile fitted with a gas-check and weighing a total weight of

- 812 1b. ‘ .
Y. Pressure.—The pressure indicated on firing, as above, by the compression of copper
_cylinders, adjusted in crusher-gauges A, 1, 2, 3, situated as follows : — ‘
-1 A. Bottom of bore,
1. One foot from bottom of bore,
2, Two feet from bottom of bore, ;
. 3. Three feet from bottom of bore, . o
is not to be greater in any one gauge than 20 tons on the square inch, and the mean of the indi-
. cations of above gauges shall not exceed 18 tons. ' '

‘Supply and selection of samples for proof.—The powder to be éﬁpplied‘in 8 uniform lots

. of 100 cases (each case to contain about 125 1b. of powder).

For firing ‘and other proof, the contractor shall supply,.fr:ee of charge, 250 Ib. for every
* 100 cases or less quantity delivered. o . o

. Lo Approved, 28th January 1881
Specification to guide 4tk Supply. ‘ v
REvVISED ProvisioNAL Specrrrcarion, for the 4th Supply of 1-hole Prismatic Powder.

. 1. Ingredients.—Every 100 parts of the gunpowder to contain 75 parts of pure saltpetre,
' 10 parts of pure sulphur, and 15 parts of charcoal, made from the best alder or white willow
woods, charred in eylinders. : .

2. Analysis.~Samples may be selected from any portion of the gunpowder -supplicd, and

- subjeeted to chemical examination and analysis.
: The analysis should show — '

1s¢.—~That the saltpetre exists in a proportion of notless than 75 per -cent. nor more -

than 76 per cent., and that not more than ore part of chlorine, nor more than
four parts of sodium are contained in 3,000 parts of saltpetre. ‘
2nd.—~That the proportion of sulphur is not less than 9'5 per cent., nor more than
" 105 per cent., and that it bas been thoroughly freed from earthy matters and
other impurities. ' o : ’ o
3rd.—That the charcoal contains in 100 parts from 85 to 87 per cent. of pure carbon,
and 2'75 to 2 of hydrogen. .

3. Size of Prisms—The prisms to be of the following dimensions : ~

Height 24'8 £ -2 millimetres, to be determined by passing through a high gauge of
25 millimetres, and failing to pass through a gauge of 24-6 millimetres, T e

Diameter (over sides) 8347 millimefres, to pass’ through a gauge of 34-9 millimetres,
_and to fail to pass one of 345 millimetres. .The hole to be 10 millimetres in diameter.

4. . Densily.—The absolute density of the finished powder must not bé less than 1-76.

5. Moisture.—~The finished powder must contain not -less than 1'0 per cent. of moisture,

nor more than 1'3 per cent. , . :

6.  Velocity.— A charge of 200 1b. of the powder rammed in the 12-5-inch R.DM.L:
chamtered gun, to a density of 30 cubic inches perlb. of powder (i. ¢, to a gravimetric density
of '924) 'shall give a muzzle velecity of pot less than 1,525 feet per second, to a
projectile fitted with a gas-check and weighing a total weight of 8121b, '

“of 100 cases.

19

%. Pressure.~The pressure indicated on firing, as above, by the compression of copper
cylinders, adjusted in crusher-gauges A, 1, 2, 3, situated as follows :— ‘ :
: A, Bottom of bore, - ) <
1. One foot from bottom of bore,
2. Two feet from bottom of bore,
3. Three feet from bottom of bore,

is not to be grea’cef in any one gauge than 20 tonson the square inch, and the mean of the
indications of above gauges shall not exceed 18 tons. - :

This specification was also, ou the recommendation of Committee, forwarded to the leading
English powder makers for their information. :
8. Supply and selection’ of samples for proof.-—The powder to be supplied in uniform lots
Tach case must contain not less than 125 Ib. of powder, and will be paid for as 125 ib.
The weight of each case, with packing, but without powder, is to be marked in plain figures
outside the case. : : ) |
For firing and other proof, the contractor shall supply, free of charge, 230 Ib. for every
100 cases or less quantity delivered,
- War OFFICE, }
-Phe 28th January 1881

'Appendix BE.

TRIATL OF SaarrEs oF W. A, Prisamiric POWDER.

General descrigtion of samples.

Diameter | Diameter ; C
No. of | freight. |* across. 0 Ptlecﬁ)s Density. | Moisture. Remarks.
-sample. sides. hole. Lo tb :
in. in. - in. 1b. per cent.
12 ‘98 136 375 11 1-789 100 |3 hours hard burnt
1 : charcoal. ‘
13 2:00 2:375 . 375 16 1-808 "1:08 ) )
14 175 170 375 | . 36 17691 - 100 - ‘
15 : ‘98" 1-36 376 107 1789 .1.125 | The powders were
’ : ‘ . : ) made as nearly iden-
tical as possible, ex-
cept 15 i; B. had
: ha}ff of lamp black
R , - | to half of charcoal.
15 L. B. 98 136 375 109 1750 090
16 2:00 2375 | 575 17~ 17801 1075
17 175 10 | a5 | o sy | Lesy| o2 |
17 8. 175 170 875 37 1787 102 | Prisms without cen-
: ' S {ral holes.
18 2:00 237 575 rr | 1789 1:00
19 2:00 2:375.|° 750 I8 1784 93
20 175 170 - 475 34 1811 100
21 2:00 2375 575 17 1789 103
22 175 170 475 39 1766 112

"Resvrrs oF Proo¥ OF Smmmés oF W.A. Pn;snxr.m PowDER.
8-snch S. B. gun. Projectile, weight 180 1b.

PRrESSURE IN TONS

Nos | Date | Moisture | Density PER SQUARE INCH.

of of when of Charge. i{g:fg; Remarks.
sample.| firing. | fired. charge. - N 3. c..
' . 1b.
15 2.11.80 | 1125 _21%% 35 | 1437 | 140 | 145 | 148
LB » 90 . ,, 1606 | 280 | 277 | 281 {The trunnion ring of

the gun burst below. .
the left trunnion,and
the gun dislodged
about an inch to the
_rear, shearing the
three sets of sight
sockets set in the
trunnion ring.
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20 -
125-inck R.ILL. Gun, No. 415. Projectile, 810 I, S : L | APPENDIX F.
° fe° ; . ' _ Trial of R.L.G.3 powder. Lot 2930, in 25-pr. R.AM.L.- un. Charge, 4 15, Projectile 25 1b.
b2 g g 4]
' | Density | Chares PRESIURE IN TONS PER SQUAEE INCH. . L ‘ , SR
el 8 | Dat;e of ¥ 8% 1 Muzzle : o : : o
BElEE | firing. | harge. velocity. | ' : ‘ ' : PRESSURE IN TONS PER
H2g! 22 : A. 1 2 Mean on| - : : Sl e L _SQUARE INCH. e
R " z 4 Ib. 3 chamber.] o ~No.of Moisture PeT | pataof firin Density of | - Muszzle
& round, © eenb. 8] charge. velocity, .
1229 | 25580 | 333 180 | 1474 16 - . oot | shot
2} a8 3 il e | 161187 | 172 . i rom end o ot.
1 Y ” 30 . 200 ) 1578 ... 2008 208 | 159 %?% }ég bore.
12-5-in. R M.L. Gun, No. 1 ’ : 326 .
13 9.58. 33 Q0 ’ . ’ 51080 }—meg :
1 19-8.80 |- 333 180 { 1198 | ... 9-ton coppers not further com- = {103 b 0% 100 ‘851 . 1998 1w 2
1B 4 - : pressed- 2 " ” 11370 15 :
la] 2 » ;’33 '?gg %333 e 120 115,119 93 118 | .. .3 ” ww o ” 1368 : 17.:3 éﬁ
14 3 .., 30 200 | 1515 e b 131131 128} 12 4 124 120 4 031 10-11-80 » 1391 212 - 278
16| 51 | 24950 333 T80 | 1448 | o 173-1 169 | 158 | 161 | 166 5 ’ " , 1393 167 248
16| 52 | 25980 2857 | 210 I3 | 15 LS | e ) SEe ) 1T | 6 " . . el | 252 | 205
I ce ) geant0) 88 1504 | 151 150 154 ] 14| 133 | o — ‘ o ‘ :
18] 73 | 291180} 30 P 3517 ¢} 166 ) 174 171 | 166 | 170 Analysis of above powder.
19| 74 | 30.11.80 | 33'3 fgg 11483 | 1881 156 | 159 15| 156G ‘ ‘ i :
20| 8 | 101.81| 336 180 1333 13&13 13'3 12 6] 147 153 | .. \ \ Composition of dry powder-
211 94 3. 3 Ly by 61 98 . R . A - , , o .
21| 94 | 1s2sl) 33 | 180 al Pl 3s] ds | el s e | . §1§ri - . 'l;:s_zg
99 | . 173811 333 -lf 539 | .| 183 185 ) 176§ 201 181 s ulphur ... wee .es j
92} .. 98-57 2?8 }égé oo 1474 98| 146 | 171 128 | .. < L Charcoal ... . - e e e 1896
: 563 1.l 180159 175 192 179 | .. " Specification to guide the manufacture, and conditions of acceptance of R. L. G*. Gunpowder:
' Approved, 6th December 1880. :

—— . : T - 1. - Sample Barrel.—A sample barrel of powder will be cent from the Royal Gunpowder
: 7 7 : Factory, Waltham Abbey. as 2 guide to contractors in finishing their powder, and as regards

the chareoal to be used, which must not be f‘slagk-bu_rnt." '
2. Ingredients.—Every 100 parts of the gdnpowdef_'should contain approximately 75
s of charcoal made from the best

16-inck B. M. L. of 80 fOﬂ_g; No. 8. Projectile weight, 1:700 5.
parts of pure saltpetre, 10 parts of pure sulphur, and 15 part:

N nmfber Number | 1y . o | Density AT | PRESSUI;?,;;: 'fg’" i;’f: SQUARE alder or white willow wood charred in cylinders.’
xaxgple. ro gi q | firing | :f"e § viengi}f, o : : " 3. Analysis.—Samples may be selected from any portion of the gunpowder supplied, and
; ge. | & ; v submitted to chemical examination and analysis. :
—c'::; - i - i Mean.; Shot. The analys‘is must show :— S ; ;

. 3234 ( - , 't 1st.—That not more than ope part of chlorine, nor more than four parts of sodium, are

17 4 123.12-80 —| 450 1696 (190 182 189 | 187 | 163 |Fired with B.L ‘ . . contained in 3,000 parts of the dried saltpetre. .
i8 5 24-12-80 il . A ’ steel ti:be for ' 9nd.—That the proportion of sulphur is not less than 95 per cent., nor moxre than 105
‘ » » | 1081 13'5} 185 183 | 385 | 155 | preventing es- per cent. . : -
‘ tape of gas. 4. Flashing.—Samples of the powder should show, upon being fired on a clean glass

plate, results not inferior to those given by an equal quantity of the sample, reduced to the

‘ ' ‘ same state of division. ,
o 5. Size and shape of grain—The powder, when finished, must pass through a sieve of 3

méshes to the linear inch, and be retained upon a. 6 mesh sieve. .
If, however, a portion of the powder, nob exceeding one-sixteenth parb of the whole, pass

through the 6-mesh sieve, its acceptance may be sanctioned by the Inspecting Officer, pro- -
vided it fulfils the other conditions laid down. :

Analysis of W. A. Samples. *15 and 15 L. B.

SAMPLES,
- Tn shape the grains should be compact (not flab nor flaky", clean, and glazed according to
5 gsamples. : ,
15 _ 15 L. B. ‘ PG " Density.—The absolute density of the finished powder must not be less than 1-65.

Witre _ ‘ : N 5. Hygrometric test.—The gunpowder when fired in proof must nob ¢ontain less than
Sulphur e} 7527 e v 1:00 per cent. nor more than 1:2 per cent. of moisture, and further when it has been thoroughly
Charcoal Co S o 10749 : iggé‘ : ,. . dried and exposed to an atmosphere saturated with moisture, at a temperature of 60° Fah.,

Meistute .| 3424 | Charcoal and lamp black 14-36 musb nob absorb more than 15 per cent. in 24 hours. . .
Density | 107 v S g 8. Velocity.—The muzzle velocity imparted to a 9 Ib. 3 oz. shat, fired from the 9-pr,
Moisture absorbed in 48 hours ... o e 1799 ' 1772 , . rifled M.L, proof gun of 8 cwt. at Woolwich with a charge of 17 Ib, of the gunpowder, must
o e M ' : .60 not be less than 188., nor more than 1430 feet per second, or corresponding results must be

- given if a new proof gun is used. , :

- Remarks by Chemist to W, D - , o 9. Pressure.—The pressures indicated on firing as above by the compression of copper
St ' L cylinders in crusher-gauges A and B, maust not be greater on any one gauge than 15 tons per

and more particularly its greater 1 indi

: : ly i ter porosity {as indicated by its hig : Ticut

copic P'Owel ), combine to account to a con;iderable extexi’t for ;i’lg?é'e ¥1yg£.08- | Ve 188, AR PO prinin i g o 5
pressures developed, but the latter must also be ascribed to tl ¢ very high ' = November 1880. : Superintendent, Royal Gunpowder Hactory.
rapid combustibility of lamp black. hec tothe comparatively : | | | |

APPENDIX G.

ITES OF SMALT=ARM CARTRIDGES.

r information as to M. V. of bullets from
on the same day, the rifles

; . PRECIS OF TRIALS OF KEEPING QUALL'

. Committer on Siege Operations, 17-10-79, ask fo :

machine guns and M. H. rifles firing the same service ammunition
being fired from the shoulder. ’ ,



Secretary W., 12.2-80, forwards the following:— = - B ; T T pARLE D
' e cag i gi i ‘ e o ' Velocities taken with O45-inck Gatling Gun to test ammunition of various dates of manu-
Felocities taken with the Martini-Henry Rifle fired from the shoulder, also Lowell slocitics e ’ : g facture. e af ,
' ’ machine gun. ' ’ : .
Woolwich, 18th December 1879..
Proof Butts, 21st October 1879. =
- =4 | B is e BEs] B T o
€t . . : : : sl e s o R ;I o N b I
5| Observed .| ©~3 | Observed ' 'S| Observed | ®sn3 | Observed | = - :E E%’é Remm-kg_'N"":f %g:ﬁ Remarks. ZE\ E%’é g xi?ﬁx?lf 5'53 "Remarks.
- 8] velocity at | . & |velocity at Remarks. | £| velocity at | ~ 2 |velocityat| Remarks.. zol.828 round.| 2.9 2 mel2eg g 1328
z 8| 110feet. |28 | 110 feet. S 8| 110 fect. & | 110feet. {+ - og- SN S Pl A B
. ‘ 5 ~a - z - B o X - - n » . 7
. : o : - o - 1874 : Mark T, 1879.
Martini-Henry Rifle. 4 . Towell Machine Gun. ' v , : . . ‘ ) :
‘ : ' 1| Missed | 6 | 1307 1( 1282 6| 1319
1 1268 6 1232 1{ Missed 7 1240 2| 1327 | 7 | 1288 2] 1315 7| 1810
2{ Missed 7 1235 screen 8 1216 ¥ 3 1315 8 { 1807 '3 1277 : 8 | 1312
2 ft. screen 8 1439 2 |- 1238 9 1246 4 1277: 9 11293 4 1297 9} 1208
3 1:33 g 1256 | 3{ Missed 10 - 1251 5| 1300 10.} 1286 5 1307 .10 | 1324 ,
4 1251 10 1259 : screen 1 Missed Mean| 1300 |M.V. 1362 - * Mean | 1304 M. V. 1368
5 1243 11 1252 ’ 4 1235 . { " sereen _ . - L . :
\ 4 5 1237 i2 1236
6 1244 13 1258 -
"I Mean 1245 | M. V. 1301 N Mean] 1240 | M., V. 1206 ‘ TABLE E. . : o
f.s : A - f.s - ' Velocitics taken with Martini-Henry Rifle and Cartridges 8.4. ball B.L. ezperimental solid
- - » - : ) s _ cases. R.L., 1876. ) .
Mark JIX Martini-Henry small-arm cartridges were used; they were manufactured, 1879. o SR “ ' Proof Butts, 1st January 1880.
‘ S - TABLE B. ) . o ‘ : - ; : -
Velocities taken with Service Gatling Gun, 045 inch, and Martini-H ifle ' ‘ ’ Observéé velo|. : - Observed velo- EPRCR
' c. ! o . 7 ’ ’ ,l' i-Henry Rifie fired from . No. of round. | city at' 110 Remarks. | No. of round. | ecity at 110 ~ Remarks.
the shoulder. _ ) S . , a foct. g ) “eet. :
Proof Butts, 25th November 1879. -
<] _= 3 = = T 1 Missed 6 | Missed.
Bl . ‘}rcd ER =N . 9 1239 7 »
2] © 2 S Z 1S kS o P : .
ol + 88 R 2 {p = o= . . 124 , . 1253
- §8£ Remarks. E‘{)(:]:D?i. §§3 Remarks. |2 §g‘a Remarks. Eo?{mcl’f E§-§ Remarks. 2 }3 42 S . 9 1261 -
Mk TTBER ° 1253 . 1 2883 5 1252 ' 10 | Missed.
sler o= S e o - Mean .| 1249 M.V.=1305 £:5.
‘ ‘Se_i'vice’ Gatling Gun. ' © ' Martini-Henry Rifle. o
. ' ' : . . . . TABLE F. ;
1 | Missed’ 6 | 1336 1} Missed 6 1214 o : e a7 . e PUR ARD . ‘ . .
2| 1342 7 | 1320 ol 1097 | .- Sl 1233 | Magimum. Velocities laker-z with \ﬂlarttm Henry Rifle and O 4:'5.mc7t Gatling Gun to lost various kinds
3 M134§ 8| 1340 A 18- 1187 | Mipimum, 8 1242 . Lo . of ammunition. )
4 | Misse 91261 inimumy 4| 1226 9 1230 . . R ) ‘
5| 1344 |Maximam} 101308} 5/ 1201 10| Missed _— L o SR : S Proof Butis, 27th January 1880. -
Mean} 1824 |MCV. 1384} | o |Mean} 1220 M.V. 1206 . Cartridgos, S.A. ball, Rifle, B.L,| Cartridges, S A, ball, Mortini. | Cortridges, §.A. ball. Gatling
. o : o . Martini-Henry. Mark IIL, | Henry arm. Experimental . Gun 0°'45-in. - Mark I,
. . : o - R.L.1880. ‘| solid cases. R.L.1880. ) © R.IL., 1880.
: - "TABLE C. R v , ‘ , .
Velocities taken with Martini-Henry Rifle to test ammuniﬁqﬁ of various dates of manu- Number | Observed | * . -~ |Number| Observed g Number} Observed :
o I ‘ Facture . : ’ L : ' of velocity at] Remarks. of velocity at| Remarks. of |velocity at |, Remarks.
: SR : o round. | 110 feet. round. | 110 feet. round. | 110 feet.
- Date of firing, 12tk December 1879. ‘ : ‘ —
; sdsl gE, . . g8 g | leds] 4 P 1 1217 ¢ 1 1230 1 | Missed.
£ o8| g o [No.of| EBg . | e No. of|E 28| & 2 124 2 | 1237 2 | 1302
; ﬁ‘énﬁf 83 o | Hemarks. Mo BES | Remarks o 8g< g No.oflz<| & 3 1212 3 | Missed 3| 1238
220 l el 2sa 1253 S Cl2sal e 4 1229 4 1246 4 1291
oF o cr— | & orTi & 5| 1220 5 | 1231 5 | 1287
) . : : L . - ) . ) 6 12281 6 1232 6 1296
M.H., Mark II1,.1876.{ AM.H., Mark IIT, 1877, M.H. Mark 11, 1878. | SL.H,, Mark III, oy 1229 . 7 11237 T 1297
. S SRR : : . ‘ } ’ 1879, - 8 1235 8 1238 8- 1299
S ot : 9 1237 9 1232 . ) - 9 1297
11118t | . 1207 1| 1213 1 11212 10 .- 1228 10 1230 C 10 1296 !
211206 20 12056 2 | Missed 2| 1226 Mean 1225 {M. V, 1280} Mean 1235 M. V. 1292 Mean: 1205 . | M.V, 1355
3 |11t0 3 | 1221 3 1208 3 | 1233 : .; , , : :
-4 {1197 4 | 1193 T4 1212 4. 11238 T B
5 12031% 5 | Missed 5 | 1218 ©.6 1286 ~ - : e ©~ Secretary remarks on the above— 7 o :
SRR (R (7; o i;j‘é‘ = 0 1211 g,\r" igig . : "7 Pable A.—Rounds of same smmunition were fired from the Martini-Henry from the
R g 1200 | i S o o R S © shoulder, and from a machine gun, to see if the recoil made any difference in the velocity.
[ o IR R I S R DR L o ’ This was shown not to be the case. ,
‘Meap | 1194 [M.V.1242| Mean| 1203 M.V. 1252 Megn|. 1212 | M. V. Mean | 1227 | M. V. } " Table B.—Ten rounds of service Gatling ammunition and 10 rounds service Martini-Henry
' SR S S I SRR AR & 1263 { .| 1282 : ammunition were fired from their respective guns on the same day. The Gatling gave a mean
#17 . , | i e : - . muzzle velocity of 1384 £.s., the Martini-Henry 1275 fis. e
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Tuble . C.~Result of firing Martini-Henry ammunifion of different dates. The mean
muzzle velocity of 1879, ammunition was 1282, falling off in each year till the 1876 ammuni. .
tion, which gave only 1242 f.s.- o ; o o s

" Table D.—Result of firing Gatling ammunition of 1874 and 1879. The results were .
1862 £.s. and 1366 f.s. respectively, showing no falling off. S o

Table B. ~Result of firing 16 rounds of solid bottls-shaped cartridges from Martvini,,-

‘Henry Rifle. R.L., 1876. Muzzle velocity 1305 fs. S : :

‘Tuble F—Ten rounds of service Martini-Hénry, solid bottle Martini-Henry, and solid
service Gatling were made by R.L. from same brands of powder, and carcfully weighed, - ﬁ}lgd, »

and fired on the same day.
The result was—

Martini-Henry ' .. 1280
iBolid bottle - .. e 1292
Algattiog © o e 1355

These results‘! show that the average velocity for the Martini-Henry service cartridge is
some way below 1290, In the specification for R.F.G.? powder, drawn up in Decem_be_zr‘lS'?G,
the limits of velocity are laid down as from 1200 to 1340 f.s. The standard Martini-Henry
velocity has always been taken, however, ab 1351, and on these our calculations and compan-
sons with foreign small-arms have been based. It is also-shown that the powder - in these ‘car- -
tridges deteriorates, and that in four years the velocity has fallen t0 1242 f.s.. :

The solid-bottle cartridges appear to give but a very slightly higher velocity. than the
built-up cartridge (see Table F.), whereas the Gatling gives a velocity of from 60 fo 70 f.s. more -
(see Table F.); it also appears not to lose velocity by keeping (see Table D). Seqretary
submits’ that the question above reported on is a very serious one, and that immediate steps be
taken to remedy the present very unsatisfactory state of affairs. - ‘ ;

D.of A., 16:2-80, directs that a trial be made of 10 Martini-Henry service cartridges

made up with powder of 1876, in comparison with 10 similar cartridges of .powder of 1879,

Velocities taken, 13-3-80, with cartridges made upy mth various dates of powder.

Cartridge—Martini-Henry. Mark L. 1880. CartriglgeéQGafliﬁg Gun 0‘45-i1ichf Mark I, 1880,
W. A, RE.G2, 1876. | W. A, RF.G2 1879.| W. A, RF.G.21876. | W. A, RF.G.;* 1870,
o g b ed REE D -3 -0 B olgkEl s
N 25 No. | 28> . No. | £5o xe No. |R'50] -
NlEzz| | oF |BER) B |G |538) B | |EZR %
- @ D E | 22w - R 2 - - yund. Py ;
rond| ZPa | g [emd{gRR| g Pmb{gTE| g [MSTE| 4
1 | 1210 1 | Mised 1 | Missed.| g D 1 |Missed 23
2 | 1206 2 .| 1227 2 | 1267 |'Ro g | 2 ]1202) RS
3 | 1219 3 | 1228 3| 1265 | _o8 | 3 |1297| apg
4 | 1222 4 | 1242 4} 1270 | SgF | 4 (1203 4F
5 | 1215 5 | 1223 5 171265 | g5 2| 6 |1308| Boz
6 { 1209 -6 | 1228 6| 1266 | g=5 | 6 | 1301 ‘g;:;g
7 | 1211 7 | 1248 7 {1278 {SEE | 7 |1302) BF
8 | 1225 8 | 1242 8 | 1277 =G| 8 {1308 ) 2F e
9 | 1224 9 |-1252 9179 288 9 | 1814 BEAH
10 | 1284 10 | 1253 | |10 | 1294 (= 10 {1302 | R
Mean.| 1218 | MV. {Mean| 1237 | M.V. |Mean| 1273 | M.V. |Mean| 1301} M.V. -
1273 f.s. 1292 fs. 1825 fis 1363 f.s

D. of’A., 9-3 80, directs a Départmental Committee; ‘coné'istihg' of Sup’erinteridenté;
R. L, B. G. P. F,, R:S.A.F,, and Secretary, W. to consider the following points:— .
a. As to whether the powder R.F.G.? is found to keep well." - . SR
3. Whether any improvements in the mode of proof at Waltham and. “Woolwich. can be
suggested. ' - 0 o R S
o. Whether any steps are taken to ascertain the condition and keeping qualities of Martini-
Henry ammunition in store.” © ‘ R R STt

perintendent R. L, and Secretary, W.; and, if so, what? - . Al B
e. What reasons were there for lowering the standard as regards M. V. from  the original

specification of the Committee? . e L T P
The Departmental Committee assembled, 15-3-80, and reported on'the points -in -question

as. follows :— A Lo R S ISR SRS

- d. Whether any further steps should be taken to. 'vverify.’ﬂi'e' results Jreborfed_f‘by Su- -

, a. Superintendent R.-Tn. and Superxfintenderit‘ R.S.A.F., consider that _fhey ',ha‘véiﬁndtﬁing*
before them to determine, and cannot say from their experience that R.F G.* powder possesses

less keeping properties than other powders for small-arms. - Superintendent R.G.P.F., and:

Secretary, -W., agree generally with the above, but consider that R.F.G? powder bas a

tendency fo  absorb moisture, and that by so doing, a'loss of velocity is occaisomed. - "

25

"~ b. 1. All Government-made powder should be kept af least a year before being finally
passed at Waltham Abbey, in order that it may arrive at its normal state. :

2. It should then be within the specification. At Woolwich, in addition to the proofs it
now undergoes, it should then be tested for velocity by R. L. before being used for cartridges.

¢. Tt does not appear that any steps are taken to ascertain the condition of Martini-Henry
ammunition in store, and enquiry should be made. '

d. Further experiments are necessary, and Superintendent R.G.P.F. should be called upon
to procure as many brands of R.F.G.? powder as possible, and test them for velocity, to compare
with that obtained on proof. The same powders should be made up into cartridges of both rolled

- and solid metal Gatling description, and exposed to weather and again tested.

Cartridges made up from powders having different amounts of moisture should be similarly
- treated. ‘ : .

e. The K. powder, as per specification of March 1870, appears never to have been issued

25 a Service powder. It gave such irregular shooting that'the Committee on Explosives were

_ called upon to try and get a better powder; and they, later on, recommended a higher
density powder which consequently gave a lower velocity.

D. of A., 8-4-80, approves the recommendations.

Departmental Committes, 16-5-80, report that there is not at present encugh magaziue
accommodation ; they, however, consider it very desirable that powder should have come to its
normal condition before being passed into the Service, and are of opinjon that sufficient maga-
zine room should be provided for one year’s produce, with accommodation for examination and
blending. A magazine and buildings of this sort are also absclutely required if any large supply
is again received from the trade; as, by the ‘ Explosives Act,”” examination cannot be carried
out at the Factories, as has been done.. Powder might be provisionally passed into the Service
by a special specification laying down the limits of velocity for different. moistures.

Superintendent R.L.; lias riow obtained a Boulengé instrument for taking velocities, and,
on approval, 8-4-80,will take the velocities of powder before making up cartridges.

As to ammunition in store. At present it appears that it would be impracticable to-judge
exactly the condition of it by only firing a percentage of it, as'it is not known what brand
of powder it may be made of, but, for future manufacture, the brand of powder used should be
marked on each bog, by which meaus the cartridges could be identified. As the Com.-Gen.,
W., states that the ammunition at home is not on charge more than two years before it is
used up, a velociby test is ot absolutely necessary, but at large foreign stations, where the
cartridges remain for at least-five years; the I, of W. 8. should have the means of testing them

" for velocities.

_ D.of A.,5:6-80, forwards corx:espdndeuce to Committee on Explosives, who, 21-6-80,

" report that, in their opinion, an additional clause should be added to the specification,—wviz.,

“The finished powder to contain not less than 0'9 per cent. of moisture .and not more than
1:2 per cent.” '

Also that the clause as to velocity should be altered to the foilowing t—

. “The muzzle velocity imparted to a 480-grain bullet fired from a Martini-Henry Rifle,
charge 85 grains at proof, to be proportionate to the amount of moisture it contains.”

They point out that R.F.G.2; powdéi' was introduced to supersede K. poﬁder, which gave
irregular results. These were: overcome by increasing the density of this powder which de-
creased the velocity. They further suggest that the filling” of the cartridges for small-arms
should be carried out in an artificially dried room, which they believe will, in a great measure,
prevent the deterioration of the powder in small-arm cartridges. They consider that the recom-

. o : . .. . 66 .
mendation, 22-5-80, of Departmental Committee, in W. Q. paper%g—,- as to making of
small-arm boxes, should be approved. '

D. of A., 16-7-80, forwards remarks of Superintendent. R. L. to the Committee on Explo-

- sives, and directs them to subinit their amended specifications.

Abstmct_of minule of Superiniendent R. L., 13.7-80, above referred to, tn whick
Chemist to W.D., 15-7-80, concurs.

The recommendation that cartridges should be filled in an artificially dried room can be
carried out by making some alterations in the Cartridge Factory. - As soon as a' building, in
course of erection, for drying guncotbon is completed, experiments will be made to ascertain
the degree of temperature and duration of time necessary to produce a proper amount of dry-
ness in the gunpowder.

A recent examination for moisture of samples taken during the process of manufacture
showed that powder, commencing with 1:55 per cent. moisture, gradually became less’ damp

‘until, when packed in boxes, it had only 141 per cent. moisture ; but in this example the pow- .

der, in the first instance, had more than the 1°2 per cent. moisture, the limit *recommended by

" the Committee. The day was by no means exceptionally dry.

No difficulty will be found in the marking of small-arm boxes with the nuinber of the lot
of the powder employed in-making the cartridges. ' C
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Secretars}, W., 20-7.80, forwards a comparative table of the velocities given by Martini-
Henry cartridges fired from the Service rifle, and solid drawn cartridges fired from a rifle

bushed to take the Gatling 0'45-inch cartridges.

Mean muzzle

‘ No. of rognds. Blﬁe. velocity. Powder.
f. s,
10 Service 1273 R.F.G2., 1876.
10 Gatling 1333 -
10 Service 1294 R.F.G.%, 1879.
10 Gatling 1363 o

Showing a mean gain of 65 f.s. in favour of the Gat

ling bushed rifle. The recoils, as
taken at R.S.A. Factory, were :— o

Mean of rounds. Rifle. Mean recoil.
1b.
10 Service 3705
10 Gatling 40°275

Committee on Explosives, 23-3-80, submit_qménded‘speciﬁcation.

D. of A, 10-9-80, approves. ’ T o

Superintendent R. @&. P. F:, 12.11-80, enquires if this is to govern immediate manufacture,
or if it is to be worked up to by degrees. , : ‘ '

D. of A., 13-11-80, replies that the powder should, if possible, be brought up to specifi-
cation, but that it need not be rejected if equal o the quality hitherto passed.

Superintendent R. G. P. F., 15-11-80, reports that the R. F. G.2 powder_of the year's
‘manufacture, as far as it has been examined, is quite up to the new standard specification.

Specification to guide the manufacture of R. F., @.? gunpowder, approved (in substitution
. ' 74 : ‘

7669
for that dated 29-12-76, ‘—35 2.), 1oik September 1880, Zioz

o sent from the Royal Gunpowder

»l — : der to b
Sample Barrel.—A sample barrel of powder to e somder aud a8 rogards

Factory, Waltham Abbey, as a guide to the Contractor in finishing t
the charcoal to be used.

1. * Ingredients.—Every 100 parts of the gunpowder should contain 75 parts of pure

saltpetre, 10 parts of pure sulphur, and 15 parts of charcoal made from the best selected

dogwood charred in cylinders. . :
2. An alysis.~Samples may be selected from any portion of the guopowder supplied and
submitted to chemical examination and analysis. ’ -
The analysis should show :—
1st.—That the saltpetre exists in a proportion of not less than 75 per cent., nor more
_than 76 per cent., and that not more than one parf of chlorine, nor more than
. four parts of sodium are contained in 3,000 parts of saltpetre.
9nd.—That the proportion of sulphur is not less than 9'5 per cent,, nor more than
105 per cent., and that it has been thoroughly froed from earthy matter, and
other impurities. : »
9rd.—That the wood has been charred to the same- extent, not less nor more than in
manufacture at Waltham Abbey. The colour of the ground sample powder
_ *will be a guide to the Contractor. .
3. Flashing.—Samples of the powder must show, on being fired on a clean glass pla
results similar to those given by an equal quantity of the sample. ‘
4. Size, shape, and colour of the grain.—The size of the powder to be from f'yth to §5th
of an inch, , o
To ascertain that the different sizes of grain are present in the same proportions as in the

te,

Waltham Abbey powder, samples will be sifted by hand on sieves respectively of 11,16, and 20 -
meshes to the linear inch, made with copper wire of No.27 gauge. The whole must pass

through the 11-mesh sieve ; out of 16 parts, 12 should be retained on the 16-mesk sieve ; of the
remainder, not less than three parts should be rstained on the 20-mesh sieve ; one part may be
allowed to pass the 20-mesh sieve. ' ‘
In shape the grains must be compact, not flaky, nor flat. .
The colour of the powder must be bright, showing that it has been glazed to the same

extent ns the sample ; no blacklead must be used. The appearanco of the sample Waltham

Abbey powder will bo o guide to the Contractor in this respect.

5. Density.—The absolute density of the finished powder must nob exceed 1°75, nor be

less than 1472, )
6. Hygrometric test.—The powder when received must not contain less than 0'9 per cent.

nor more than 12 per cent. of moisture, and when it hasbeen perfectly dried and exposed to an -

atmosphere saturated with moisture, temperature 60° Fah., should not absorb more than 2-75
per cent. in 24 hours. ‘ »

27

7. Velocity —~The muzzle velocity i ' in servi

/. / ) 3 y imparted to a 480-grain service b

Martlm-Henr‘Y rifle, with the service cartridge, charge 85 grz%nS, to b;c prou%izigéi%e f1'.1'(())I::1ha
amount of moisture it contains according to the following table:— d ‘ )

Percentage of moisture.  Muzzle velocity
‘9 to.1'0 . Not under 1310 f.s.
10to 11 - , : »” 1360
141 to 1-2 ' » 1290 '
’ »

8. Firing proof at Royal Laboratory, Woolwich.—Tar i '
) _ 0rY, — ets will b d
ra._rggedthh the powder fired from a Martini-Henry rifle, servigce cartridgeejn;ng ?tt“iﬁobza;%fr'
qunlw.z to give mean results, as regards “ figure of merit” of shooting, and freedom from
fouling thg rifle, equal to those afforded by the Waltham Abbey sample powder.

9. The powder will be delivered in barrels of 100 1b. each.

‘  Waz OFFICE,
September 1880.
Table of results of proof of R. F, G.2 Gunpowder made at Wa?tkz;m-_dbbey Srom .November'.
: 1880 #o January 1881. o

Lo ‘ Lowest muzzle
. Dare WHEN MADE, Moxs{ti*g:& when M}uz;%e nﬁ{ggﬁ) velocity permit-
L _ , velocity. velocity. g(:in F)y specifica-
‘November 1880 e ) 95 1324 |
TS ” ’ " . _'90 1336

» wo - w| 790 1304

» - 0 0 '2? 1325

E1) : 3 B ) (3%} s @ ' , 1327 P1325 1

,, » e ) o 90 1333 310
December ,, o o *96 1312
Jonciey 1601 ol RS I )

December 1880 - e o 104 1335 { 1n0. :

1” 3 wea . vee 1 ¢
January 1881 er oo 1‘83 iggg \ 1326 1300
December 1880 120 1301 )

" 3 ere e 120 1305 )

1 " . . i%é . © 1294 :
Janvary 1851" - sl | e (M 12%0 .

” » ) e . 117 1323

" » . : 120 1331 |J

APPENDIX H.

Ezperiments with 25-pr. R.M.L. Guns. Ezperimental No. 398, with R.L.G.? Powder.
Lots 283 and 292 Kirkee, for comparison with R.L.Q.* Powder, fired 10th Novem-

&er 1880.
Proof Butts, 8th March 1881.
" =8 =
S & . & . |Pressures,tons per

. Cainez. ¥y S Ry b:g square inch.

g & e g 188

. P=] |3 =] ©.2,

' Dﬁa;c_eof g Nat el Cubic [T | oz | B 'gg

ing. = ature o o inches per| += ]

| 5 | “powder. |Weight. éb' and | % | B 2| gs| B | Shot

] ensity. | @ 2 ] 9w

% e 1 g g™

L ) 1b. oz 1b. 0z f.s fs., fs

8.3. 326 | o« o 1313 -
381 .. B.LG..| 4 of 223 lo s{igig 1827 | 1300 | 138 | 180
w wl 2 |Kitkes, wol w25 9$1510 1829 (131 | 151 | 177
wow] 3 T e e o 8iaia) 1827 (1300 | 153 | 180
v 4 [REGE o w0 |2 10§150T 1344 1361 180 | 230
bl 6 (Eikee |25 {13} 1800 (1311 | 160 | 214
0 . . .

wow| 6 | Tl w5 8 33} 103 | 166 | 168 | 201
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Analysis of Kirkee' R.L.G.> Gunpowder. Lots 283 and 292.

Lot 283. Lot 292.
Nitre ... - 75'96 65
Sulphur ... T 969 73'?3
) .Charcoal ... e se o e 14:35° ) 1463
Moisture ... 114 per cent. 1:16 per cent.

Rounds fired from 9-pr. R.MLL. Gun. Ezperimental No. 393, for proof of ‘Kirkee R.L.G.7

Powder. : .
' -~ Proof Butts, 25th February 1881.
. - - 6 ) | [ L
Dzscrierioy oF POWDER. -'é SRS ) '53 3 Fe3 Pizi? ;Jee}
- v P S 4 \ :
Dﬁ!.t'e‘of 2 B EB g v "éﬂ.g square 1pch.
Airing. o ] 8 o 1 32 1y 1= it
Datoof|oensgp sl 3 | 57| 3% | EEE| 38| Tag [a (g
: AEAR AN it S
1b. |ib. oz fs. f.s, f.8.
Kirkee, Lot 283.
28.2.51 | vzre | 13 |9 oy |{132}] 1eee| 1302 2.
wo 2|, |9 s {1320} 88| 13 fisviunsl,
. 1‘9#-8 9 21 ' 13»{8 1 |
wob s 278 | |9 28 | {13495 1870 1368 |I13-01-g..
Kirkee L0t292 .
, e | 13 |9 4 {}ggg 1307 | 1402 15°8)14-4),..
» . 1280 | | w |{335g) M08 | 1411 (172048,
» » ) 1,281 o . u {ig;g 1399 1404 115 -1114°0l,.,

APPENDIX I
ROUGH USAGE TRIALS OF PRIsyatic PowpEr CARTRIDGES ON BOARD THE “ EXCELLENT.”

The trial consisted of sending the cylinders out in the gunboat Medway, wh ceedi
1f;on.Spithea'd‘ for target practice,o20 times, and each tixn%‘of sending tﬁyéywwgﬁepxz?:::glzgs
ollows :— ) -

.

(1) Hoisted up from Caleutfa’s magazine in hold to lower deck.
(2). Passed to entering port along deck, about 100 feet.

3). ,» into and stowed in boat alongside Calcutta.
. » oub of boat to deck of Medway over gunwale.
(5). y»»  below and stowed in Medway’s magazine.

(6). Transferred back to Calcutfa’s magazine in the same manner.

The cases were subjected to the ordinary amount-of severitiesin handling that the service
powdel: cases receive on similar oceasions, orders being given to take no more than the usual
care with them. ] _ .

Prisaraqic.

No. 1.—Out 16 times. Upp‘er and lower layéfs of prisms brokéen, and bag oy
discoloured with dust; a considerable quantity of dust also h’m:irllxg ez‘é’angf -much
Case. Both bandles off lid, inside lining damaged, one hook off. Body dented
at bottom, and top rim bent and. partly broken:

No. 2—O0ut 16 times, Prisms broken ab bottom, not so bad as I The shall ‘ dise a
: 4 . t

: one end was partly torn off after charge had 110 times &
O e interion of Mg ge ‘a been transforred 10 times fo
fﬁ:e. One handl_e off id- and top dented. Body badly dented ; bottom bearly

‘stowage.

Date of | gharge. Vent.

99

No. 8.—Out 20 times. ‘Uppar and lower layers of prism badly broken, and. bag very
©* dusty outsides - Tl R o
} Case. Both handles off lid, slight dent.on top, top edge cracked. a length of
- five inches. A few slight dents in body-. : -

No. 4,—Out 17 times. Cartridge bag torn and powder very much broken up. A small
" " quantiby loose in the case. e - o .
Case. > Both handles of lid ‘broken, rim badly dented, inside lining slightly
_separated from top. Body slightly dented and broken at one of the brass lugs
© about 2 inq!xe_s. o S o i

. PEBBLE 2. _ o R

No. 1.—Out 20 titnes. - Charge intact. = . - o
“ ' Case, -Lid, one bandle bent, top . broken  immediately under the other, body
... - slightly dented all over. . s T SRR . :
No. 2.—Out 20 times. ~ Charge intact. . et -
= “Qase.” Small hole in lid and crack on top, body in good condition.
~ No. 8—-Out 17 times. - Chargeintact. " ~. .. . . ‘
. :Case. - Lid ‘badly bent.and broken, body much dented all over, -
~ No. 4.—Out 20 times."Charge intact. .. .. o R DA
S Cgse.-1id, two slight dents ontop, inside band .partly detached from top,
Do ‘body slight]y dented ; otherwise in good ‘condition. ) .
“The result.of the brials would appear to bei— S o -
S L) *_[‘_hgxt”'t»hc;‘i)rviﬂsrﬁaﬁé charges aré very inferior to the P2 in withstanding the condi=
' . tions to which they ‘were exposed. : :
(2.) 'That the cases in which all the charges were contained are quite unsuitable to the
~ uses to which they were put in this trial, _ T .
All the:cases were examined from time to time during the trials, and at the end of 10
shipments a careful examination of the iuterior indicated the same general “conditions of the

" charges only developed to a correspondingly less extent as these exhibited at the end and given

;b the report. SR e

It was necessary to,lfi'ev‘e_nt“s'bméfof: the cases being sent out the full number of times,
on account of the injuries to them being already of such an extent as to"admit of the powder
escaping from them. R T , .

The handles of the cages«y,e:{je?é'spééiq_l_ljdweak and unsuitable. .
 D.N.O. considers that the trial x_w_:ié _more severe fhan would be experienced in the ordinary
course of aship’s commissioﬂlp;j»l;jg};mfria.r«ks;that it isiimportant to decide whether the damage
sustained by the prismatic: ‘poﬂ:{dgx{du 'g-thg trials need afﬁ_act the - question of its future

oA

" “APPENDIX K.

fTriaZ of Prisrrinﬁc Poivder-ﬁred with Badiralu and .ﬁxiixl Vents in 12‘5-1’&&7; R, 2L, L. chamber-

ed proof gun. Powder, Rotfweil Prismatic, 38-ton, Projectile 810 ib.

A PxESSUBE, TONS PER SQUARE INCH.
Muzzle : : ;

velocity. T
o A.c“ 1\'2\ 3

26-1-81 180 | Axial 1376 e $11-0112°0411°7 { 116
Radial | 1317 voer * 110310931104 | 103 .
1581 160|159 157|169 1. e
138
153

firing. o
v 4 [Mean. Shot.

o%e1| 2lo |Axinl | 1523 | .. |1578 -
" -, | Radial | 1516 }12°2112:8}15 11151 [ 148 i s
15-3.81 1 . Axial 1520 . 1585151 151 [15°9115" w 1156831165
» » | Radial | 1502 |15 111671 }152 | Tt t ) o (1661673
# 9-ton copper ndt, further couipressed o
'f 15-'ton TR : K1} 11 ' ;
1 Crushera placed in the end of the cartridge.
* APPENDIX L. -
' B 23-10-80.

Superihtendent R. L, and Chemist to W.. D, to Secretary to Committee.

_ We have to report, for the information of the Committeo on Explosives that, _with the
aid of & press specially fitted for the purpose, we have carried oub a series of-experiments en

. the Vimer system of consolidating powder . by application of ‘moderate pressure to toh
" mixed ingredients, heated to about the melting point of sulphur, ' v
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Dmmo' the qpphmtmn of pressure, and’ for some txme .previously the pless bed upon w'hxch
the composxtlon rested, and the block, were raised to a temperature of 240 degrees to 200 )

degrees Fabrenheit at which tempexature the sulphur melted readily. -

The period of heating before e application of pressure, as well as the ‘period durmrr which

the pressure (from 40 1b. “to 204 1b. on the square inch) was mmntalncd, have been varxed but in
no instance has any useful consolidation of the mass been accomplished. -

The experiment was also made of cooling the pressed mass while stxll under the ptescnbed

. ’pxessure (40 1b.) but with no better result.

In the absence of ful ther mforma.tlou, we consxder 1t useless to pursue these etpemments ‘

any further.

co APPENDIX M ,
Trzal qf Gunpowders in 1- mclz Nordenfelt Machine Gtm, ﬂw powd’»r clmrge bemg uncom- .
pressed
Number | o PRy Weight | Mean | Mean pressure, .
Date. | of Nature of powder.”~ | Charge. of .} :muzzle tons per square
rounds. ) ’ . I i bullet.‘ véIQcity. “inch.
. o : ) e grs, | - ‘grs. 1 -
o738l .| 16 LG o el 440 | 3170 1126 | - 446
8-3-81 .. 17 |Pigou and Wilks, No.8...| 480 | 3170 | - 11e8 512
16 |W. A, special .| 450 | 8170 | gy | 694

The above powders, when fired in Royal Laboratory with the service charge, viz., 625

grains powder compressed mto a pellet, gave the. follomng velocltles - Pressures. were not
taken :— ,

P co - ~ Muzzle velocity.

1@ e 1349
Pigou and Wilks, No. 8 .- e o 1443

"~ W. A, special e - S e 1458
£ E

.
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