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i K Proceedings of the Madras Government, Public. Works Department,
Jor the month of April 1860. -
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No.129.  Read the following Proceedings of the Madras Government in the Military Depart-
ment, dated 23rd March 1860, No. 1,163 :—

Observing that on a Site being selected by the Commander-
in-Chief the Chief Engineer will ba culled on for Plans
and Estimates for ell buildings reqaired for the Gun . .ye .
Powder Manufactory, aud sanctioning the Estimate for (Vlde Military Proceedings from 2lst to 3lst

the building to set up the Nasmyth Hammer, for & .
immediate execution in anticipation ‘of its being p’smiedjl March 18_60’ Nos. 118 @ 120A.)
by the Government of India. - : -

l : o .

' _—

No. 130. . Orper THEREON, 17th April 1860, No. 790.

Ordered to be communicated to the Chief Engineer for information and guidance with
reference to paragraph 6. - “

S ——_—

TR I U A I A O AW
;

(Signed C. G. MASTER,
Dy. Secretary to Government.

; SRS
DI ih AT e & 34

AT

iy .; g
Smokaaa

i
v

g

PIENUEL... FUNUISESP UL

L . LT I T Sr O N U PO GO .




Ik o el D d

PRERR LS A kel

L d

o .. .MILITARY DEPARTMENT .
‘ . PROCEEDINGS OF THE MADRAS GOVERNMINT_'.

vat

. Read the following papers :—

_.:F:;om the Adjutant General of the Army, Fort Saint George, 28th January 1860, No. 108 ; to the
=" Secretary to Government, Military Department.

With reference to the Proceedings of Government dated 26th August last, No. 3021, I have
. the honor, by order of the Commander-in-Chief, to forward for submission to the Ilonorable the
Governor in Council, the accompanying Proceedings of a Committee assembled at the Mount ¢n
: th; 2nd November 1859, to report on the quality of the Gun Powder manufactured in this Pre-
. sidency. .
2y The report on the Gun Carriages will be forwarded hereafter, the Committee not havipg
yet obtained all the information necessary, to enable themto frame a complete and satisfactory
-report upon so important a matter. : :
3. With reference to the report now submitted, the Commander-in-Chief instructs me to
. 8ay, that he agrees with the Committee that, if the necessary appliances are provided, there 15 no
reason to apprehend that thoroughly efficient Gun Powder cannot be manufactured at Madras.
As regards the present site of the Manufactory, His Excellency must observe that though the

! Steam drying process may, and probably will correct the effects produced by the humidity of the

“air, that the position of the Manufactory, on the Esplanade of Black Town, is of itself a fatal ob-
. jection to its being retained on that ground. -

- . (Vide Report No. 1 attached.)
, From the Adjutant General of the Army, Fort Saint George, 5th March 1860, No. 216 ; to the
Secretary to Government, Military Department. ' o
' In continuation of letter from this Department of
Forwarding report upop the quality of -the -28th January last, No; 108, I have the. honor by
the Gun powder manufactured in order of the Commander-in-Chief to forward’ for submis-
this Presidency. -sion to the . Honorable the Governor in Council the ac-
companying Proceedings of a Committce assembled at
Saint Thomas’ Mount on the 2nd November 1859, to report upon the strength of the Gun Car-
riages manufactured at Madras. '

2. 'The Commander-in-Chief has attentively considered this very clear and coneise report
and quite agreeing in the opinion recorded by the Committee, His Excellency very strongly re-
commends that it-may be acted upon as soon as possible in every particular. The subject 1s most
important ; and so is assimilation in Artillery matters throughout India; and His Excclleney
suggests that the above report be forwarded to the Supreme Government in view to that great
object (assimilation in essentials) being given effect to, ." . - 5 . )

3. ITis Excellency has instructed me to draw the particular attention of Government o the
valuable and obliging assistance given to the Committee by Mr. Wright Locomotive Superinten-
dent of the Madras Railway. , ceet o

1. Sir P. Grant has already expressed his concurrence in the Committce’s Report on the
Gun Powder manitfactured in this Presidency. Ilis Excellency his now only to add that the

_position of the Manufactory, on the Esplanade of Black Town and far removed from all protee-

I

tion, is in itself a sufficient argument for removing it to the Mount as he has repeatedly suggested / ;

and as has now been sanctioned by the Secretary of State.
( ¥Vide Report No. 2 attached.)

OrDER, No. 1163, 23rd March 1860.

.. The Governor in Council has perused with much interest and satisfaction, the complete and
valuable reports, (submitted with the foregoing letters,) by the Committee appointed to investigate
the quahty_of the Gun Powder, and the strength of the Gun Carriages manufactured at Madras.

2. His Honor considers the thanks of Government due to the Officers composing the Com-

. ) o mittee for the able manner in which the inquiry
Licut. and Adjutant Mitchell, 1st N, Veteran into these important questions has been con-
Battalion; and Mr. Wright, Madras Railway ducted ; also to the Gentlemen mentioned in the
Department. ' margin, for their valuable assistance to the

" Committee. -

3. The Governor in Council entirely concurs with Iis Excellency the Commander-in-Chief
in the opinion that has been recorded by the Committee in regard to the powder manufactured at
Madras, and approves of the suggestion contained in the concluding para. of their report. which

»will be recommended for the consideration’ of the Right IIonorable the Sceretary of State

for India, to whom these papers will be trans-

No. 177, 1st December 1859.. mitted with reference to the Despatch margi-
- o nally noted. C e

4. . On the subject of the removal of the Gun Powder Manufactory from its present objec-

tionable position, as sanctioned in the same despatch, the Governor.in Council observes, that on

-a site being selected by the Commander-in-Chief, the Chief Engineer will be called upon through

e Y
.
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the Department of Public Works, to place hinself in communication yvith the Inspector General . ’
of Ordnance, and submit Plans and Estimates for all buildings required for the Manufactory, ;
including those for the new machinery and apparatus referred to in the despatch above quoted. .- - -
5. OAdverting to the report on the Gun Carringes, the Govornor in Council considers it
satisfactorily proved that a modification of the differences observable in the proportions and con-
struction between the established pattern (Madras) and Royal pattern Carriages in view to
assimilate them, to the extent recommended by the Committeo will bo highly advantageous, and )
should be adopted. His Honor further resolves to urge on the Supremo Government the important
suggestion on this point by Ilis Excellency the Commander-in-Chief, “that assimilation in
* gssentials may be given eftect to.” ' L :
6. Orders were passed for entering in the budget of 1860-61, the estimate for the building . i
. to set up the Nasmyth IIammer® taking how. |
¢ Proceedings of Govt. No. 4351, 9th Decr. 1859.  ever into consideration the importance attached : .
’ ‘ to its immediate use by the Committee, the ‘..~
.Rupees (5,920-0-0) five thousand nine hundred Governor in Council resolves to sanction this !
" and twenty. » ) " Estimate for immediate execution in anticipa- |
tion of this item being passed by the Govern-t
mént of India.
7. - The recommendation of the Committee as to the mode of testing the timber in futare,
will be carried out under the orders of the Superintendent of the Gun Carriage Aanufactory
“agreeably to para. 2 of Minutes Consultation No, 1226, dated 20th May 1836, ) ]
8. The careful selection of the best wood procurable should meet special attention, and the
necessary arrangements should be at once effected for obtaining sufficient supplies of *Saul”
prgnounced by the Committce *undoubtedly the best wood for the most important parts of
¢ Carriages.” o : L A . :
9. The foregoing papers will be forwarded to the Government of India and to the Home
Government as early as practicable. . ' '

To the Offig. Secy. to the Goot. of India, Mily. Dept. | Here enter 23:d March 1860, No. 1156,
(True Extract)

>

| : 4g. Dy. Secretary to Government.
To the Adjutant General. - e oty
* ,, Inspector General of Ordnance. . S
»» Department Public Works. W’/' 44"' ’
s Quarter Master General, o ., .

»  Military Auditor General.
. Accountant General,

Exd, W, D'Arachy.- : / ' S R s
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Proceedings of a Committes assembled at Saint Thomas’ Mount, Ma;dras, on Wednesday
the 2nd November 1859 by order of His Excellency Licutenant General Sir Patrick
Grant, K. C. B. Commander-in-Chief in the Madras Presidency. ' '

PresipesT.
Drigadier . ITAMOXND, Commandant Madras Artillery.

-2

MEMBERS.

Licut. Col. J. M. ADYE, c. n,, Commanding Royal Artillery, Madras Presideney.
v BE. BRICE, Madras Iorse Artillery. ’ .
Captain  'T.-IL. CAMPBELL, Madras Artillery.
. J. DESBOROUGH, Royal Artillery.

. The Committee having assembled pursuant to order, President and Members all present, {(with
the exception of Lieut. Coloncl Adye absent from illness) the General order of 1lis Excellency the
Commander-in-Chicf, dated 21st September, assembling the Committce is read, as also the letter of the
Adjutant General of the Army, No. 5652, dated 23rd Scptember 1859, addressed to the President,
directing the Committee to investigate and forward a full report upon the quality of the Gunpow-
der, and the strength of the Gun Carriages manufactured at Madras.

- The above documents are attached to the proccedings: (A.)

The Committee having assembled for the first time upon the 2nd November, to commence their -

proceedings, then adjourned for the purpose of collecting information, official reports, and other dat
. eonnected wagh the two subjpcts ordered for investigation, re-assembling from time to time as ordered
("lby the President (Licut. Colonel Adye, joining the'Committee on 21st N ovember.) ’
. The first subject to which the Committee dirccted their attention, was the quality of the Gun-
powder nianufactured at Madras. e
~* In order to arrive at & clear and distinct conclusion upon the matter, the Committee investi-
gated as fully as possible the four following points:—
1. Mie proportions of the ingredients used in the manufacture,
- 2. The purity or otherwise of the ingredicnts
3. The method of manufacture. . .
4. The results as shewn by practical experience, official proofs, tables of ranges, and the
reports of various officers as to the general quality of the Madras Powder, &e.

The Committee will attach to their proceedings all official papers they may receive, or such’

cxtracts of them as in their opinion will throw any light upon the subject under investigation.

* Ppiportions of the Ingredients —With regard to the proportions of the ingredients used, the
Committee find that they slightly differ from those of other manufactories. The exact quantitics of
each arc shewn in the following extract of a letter from Lieut. Colonel Rowlandson, Madras Artillery,
Superintendent of the Powder Manufactory, dated 31st August 1838, addressed to the Inspector
General of Ordrance and Magazines. '

“ Proportion of Ingredients.”—<“These differ in' the Madras Powder, from those adopted in all
“ the other factorics. The Madras proportions accord more nearly with

English., Madras, . . N . .
Nive 73 75 . “the theoretical chemical proportions, considered essential to the due
?,‘I:Llfc‘;‘;'l ‘lg : lr;f . “strength .and propertics’ of Gunpowder ; but practically, the propor-
oo - 100 tions used in all the other factories have the recommendation of at least

¢ producing better results, and a recent trial of a series of experiments,
« extending to 15 distinet mill charges composed of the English proportions, gave ranges generally
“ superior to our own ; and my own opinion strongly favors the adoption of the same proportious
“ as elsewhere, as per margin, in which opinion I believe Major Simpson likewise eoncurs.”

Licutenant Colonel Rowlandson’s letter from which the above is taken is appended (B.) as
alse one from Licutenant Colonel Simpson, Madras Artillery, on the same subject. (C.)

Purity of the Ingredients—Sulphur—As to the purity of the ingredients employed. By in-,

formatipn received from Lieutenant Colonel Rowlandson, it appears that the Sulphur usc.zd in making
Madras powder is purified by being twice carcfully fuzed, thatit has often been chemically tested,
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and that there is every reason to beheve that it is as pure as any sulphur used elsewhere for the
manufacture of Gunpowder.

“Sultpetre.—~With rogard to Saltpetre. By information obtained from Lneutenant Coloncl
Ll)\aland\on, it appears that it is found ta this country, is bought in its crude state by contract
in the market, and is then refined in the Madras powder works, .

Thie process of refining is the same as that used at Waltham Abbe 'y, and the same result is-

" - obtained of a perfectly pure article, which is proved daily at the Madras powder works by thc most
delieate chemical tests.

Charcoul —TFwll information upon this important clement of G unpowder was also obtained
from Licutenant Colonel Rowlandson. The charcoal uscd in the manufacture of Madras Gun-
powder is prepared from the wocd of the dholl stalk. This wood is ligltt, and of much the same
character as that used at Waltham Abb(y. Licut. Colenel Rowlandson considers it admirably
adapted for the purpose ; and in a memoir on Gunpowder written in 1829, by Mr. Braddock, (who
was long connected with the Madras powder works) it is favorably reported upon

The charcoal when made is furnished by a Contractor. |, ) T

It is pit-burned by natives near the places where the wood is grown, O“ mg to its being pite
burned, which is a rude Irocess, a perfeetly pure aiticle is not obtained, and this is one great defect
and in fact almost the only one in the materials used in the manufacture of Madras powder.

Lieut. Colonel Rowlandson in his letter to the Inspector General of Orduance alrcad) alluded
to, gives the fOllowing opinion.

« Charcoal."—* This important ingredient on w hu.h the excellence of Gunrowder so materially
< dcpends, is here very different from that used in all the other mills; its being pit-clarred, instead
“ of in cylinders, is the primary cause of the deteriorating effect which our powder suffers, but as
-8 eyhl.ders have just been imported for this factory, and the dholl stalk from which it is made is

 ¢xcellent, every hope 1s cntertained of the remedy of this deficiency, after the new process is
¢ fully brought into use.”

Mr. Braddock in his Memoir alsé condemns pit-burned charcoal.

Major Baddcley, Royal Artillery, Captain Instructor at Waltham Abbe) ,in a pamphld on’
the manufactare of Gunpowder published in 1857, mentions that pxt-ch'u'coal 15 used for Pyrotechnic

>

jrirposes, but that cylinder charcoalalone is used at Waltham A bbey in themanufacture of gunpowder.

The fact that the wood when mads into charcoal in this Presideney, is also charred with its
Tark on, is another objection, as increasing the impuritics, and is condemnned by Lnut Colonel
towlandson, and also by all the authontxes on the manufacture of gunpowder.
Manufucture.~The third point which enga zed the attention of the Committee was the method
of manufactare of gunpowder in Madras. ‘
The pnnupal proceaseq gone throufrh 1o all manufactones Lefore the powder is £it for use are
as follows :— - : :

1st. Pulferizing the materials.

2nd. The mixing. : Lo .
‘ ard. Incorporatlon ) o o
. 4th. The pressing process. - - S e

5th. The glazing process. -
6th. The drying process.’ . - -
Pulver tzwg ‘and Mm,ng —With regard to the two first (pnlx erizing and mixing) it appears

‘that the methodsused at the Madras Powder manufactory, although somew hat different from those of
other plavea are efficient and satlsfactory, and that there are no defects in these points.

Ineorporation.—This is one of the most important processes in the manufacture of Gunpowder, *

und the differences in the mcthods pursued at “Waltham Abbey and in \Iadras are (as will be
scen by Colonel Balfour’s remarks below) very striking.

Mr. Braddock in 1829 writes to the effeet, that at that time the Madras powder was not
-+ sufficiently mcorporafx,d and that the process was inferior to the one pursucd at Waltham Abbey,
" «inee his time some improvements have been made, but Colonel Balfour, C. B., Madras Artillery,

" lished this year, speaks as follows wpon the point :—* The i mcorporatmg process here bears iny a

-+ general resemblance to the same most Jmportant process at home § the preliminary mixing i’

‘I

- Tuspector General of Ordnance and Magazines, in a report to Government upon Madras powder pub-

= eﬂ‘ected by hand rollers in ba"s fot 44 hours, in which pressure and friction are combined with -

‘

S
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- *“ rolling, a3 regards mill incorporation it appears that Waltham Abbey powder, as compared with

# Madras has

A speed of revolutions as......... .. 8t 3. )
A number of revolutionsas, ,,..,.. 16 to ‘1. : :
Incorporating pressure as............ 12 to 1 '

Weight of mill charge as..... eee 7 to 10.

 and notwithstanding these very great disparities experience has shewn the relative explosive force
¢ of English and Madlas powder to be no more than 5 to 4.7 |
‘ Licut. Colonel Rowlandson in his letter to Colonel Balfour (appended marked B.) gives a
full account of the system of incorporation as practxsed in the Madras powder works, to which the
Committee would call atteation. A .

Major Baddeley in his pamphlet already quoted says —

* Incorporation is by far the most important process in thé manufacture of gunpowder; for
“ however carefully the other part of the fabrication is carried on, should there be a faﬂmv in this,
“ the powder will be worth nothing.”

All authorities in fact consider complete mcorporatmn a vital pomt in the manufacture of
gunpowder. :

Pressing.—It appears that in this process also considerable differerice exists in the method
carried out in Madras, as compared with that used at Waltham Abbey.

Colonel Balfour in his pamphlet thus speaks of 1t.

“ The pressing process here is effected by means of screw presses, at home by Hydraulic

“ pressure, the former being uncertain in amount and comparatively feeble in effect, the latter
* manageable certain and powerful ” ’

- Glazing.—On this pomt both the 'late and present Supermtendent of the Madras' Powder
Manufactory agree in opinion that Powder made i in this Presidency is glazed ina less degrec
than that made at Waltham Abbey. -

Drying—Regarding the method pursued in this 1mportant process, Colonel Balfour in his
pamphlet writes as follows :—

« The drying operation is here eﬁ'ected by the exposure of the green powder, placed upon
“ terraces, to the direct influence of the sun, so that of necessity it is at the same time also
“ exposed to the moisture contained in the atmosphere, and consequently except in th'e land
“ wind months, the Madras powder must exhibit comparatively a large ratio of moisture.”.

By Major Baddeley's account it appears that.at Waltham Abbey, the powder is dried in &
room heated by steam pipes to a heat of 130° Farenheit to which the’ Powder is exposed for
16 hours. From the standhig regulations of the Madras Manufactory it appears that the
Powder is only dried 4 hours a day for 3 days by exposure to the sun. .

“ General quality of the Powder.—The last point to be investigated by the Committee is the
puality of the powder as shewn by its results, and they have therefore enquired into its powers
and equability of range, and also as far as poss1b1e into its durability, and other qua.htles which
good powder ought to possess,

As to the length of range the followxnfr tables obtamed from ofﬁcml sources will sufficiently
prove that the Madras powder is in this respect inferior to that manufactured i in Bencral and
(onsnlerably 50, to that made in England and in Bombay. .

" * The following tables of comparative ranges are taken from Colonel Balfour 8 pamphlet

“Average Range of 5 Rounds.

CHARGE. WaLTHAN | BENGAL. l Mapras. | BoMBAY. '
—a ABBEY, . ' 1061
2 oz. 107 Yds. 73 o
4 oz. 188 ‘ ” 106! 114 t 199
S oz 410 o  S4d, 288 426 ;
h Average Range of 3 Rounds.
CHARGE. w“‘l'fgfv;‘;i““ \ Mapras Powpee. \
20z 101 . . 80 .
8 oz . 389 - 317 . " ~ .
"1 ih. < 934 . 809 . .
2 ths. 1381 .. 1292

- gt
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.~ The following table shewing the result of Triennial proofs of Dengal, Madras and Bomba y‘

“Powder, made at Saint Thomas’ Mount, Madras, with 11b. and 20z. charges in the undermentioned
years, also shew distinctly the inferiority of Madras powder in range.

2

. Caxxox PowpEn. . Mce=grr Powber!

" 1lb. Chnrgi. . I 2 oz. Charge. 11b. Cliarge.

l 2 oz. Charge.

'

H - ¥
.
4 (-] € & o =) ‘-3 (=2 : .

; ; g o == | . w3 © S ' g ! 5’, 5} E b a &
® * = :.7‘ «w 0 w w0 a0 [ I « oy *© ; ° »
- = ‘ o

- -

. | ) ' ! .

5571 530 644 77 63, 63| 83 828 718 718l 849! 80’ 58! T4 &6
53 \ 63, 6 2 7 9 80' 58 T4 8¢
563 530, 608, 81 7ol 72 69 S13 708 6741 740 82| 73 60 7
563 687. 710 76! 69 T6 95 814 773 844l 938! 82| 76 76 100

Bengal ....ccco...| 649
Madras .. ..o..... 567
Bombay...........l 639

&

A certain number of Officers Commanding Infantry Regiments.in this Presidency having
been called upon for reports upon the quality -of the Madras powder, more particularly as to it:
power of range and to its adaptability for the Enfield Rifle, the reply of Colonel Staveley, C. I3
Commanding Her Majesty’s 44th Regiment, is appended to. the proceedings (marked I).’) lIi-:
letter fully explains the several points in which the powder falls short, more especially in the
question of range. In a second letter he states, that tho Madras powder fouls the Rifle more
than English powder. ) i o '

Colonel Law, Commanding Her Majesty’s 66th Regiment, writes somewhat to the same

effect, and the following table is extracted from his letter, being the result of a trial made by.

him between English and Madras powder. . .
The shots were fired from & rest, the rifle having in both-cases the same clevation and the

range being 750 yards.

Of 10 rounds English ammunition fired, 9 ~z:x‘s.,- ed ove

other 1 struck six inches from the top of thg 'Is!arge(f);.‘ or the Target, the
f 10 rounds Country .made ammunition, 9 fell short.of the Target, and
the other.1 struck eighteen inches from the bottom of the Target. T

Target 12 feet square.|

On other points Colonel Law writes as follows : —~ - .
“ Several charges of country made ammunition were weighed and found to weigh 2} drachmas

“ comseqll-ently there i in this respect no difference between Country and i?ncliish ma,d;
“ ammrlmtion, but when used the former (country made powder) soils the Rifle morz than the
* English made powder, containing a greater proportion of failing and being moreover more
“ s.usccptibl‘e of damp. The defects complained of may be partly attributable to c;;he country made
“ powder not being so highly glazed as the English powder is, and conscquently liable possibly, to
““ a certain degree at least both to contract damp and produce dust.” ‘ SRR

. E.gvgbilz'ty ‘ff ra:nge.——As to equability of range a variety of tables have been laid before the
C;ounmttee, shemg its quality in this respect as compared with the powder of the other Presiden-
vies, none of which tables are very conclusive. ~ A table of triennial proofs is attached (I.) by which
13‘. appears that as r?gards the Cannon powder, that made in Madras is inrrhﬂy superior in equabi-
lity to 'l;hat made in Bombay or Bengal, but as regards the musket ;owder Madras is inferior
except in the proof made with a 2 og. charge in which it is again superior. , '

o Asto the. durability and other qualities, it is difficult to obtain ariy precise data, or compara-
tive results to judge by, but all authorities upon Gunpowder are of opinion, that povi”dér which is
not properly pressed, glazed and dried, is more apt to becomo deteriorated ,and to absorb moisturc;
than that which is more carefully prepared in these respects. - R -

<N

Lieutenant Colonel Rowlandson in his letter (marked B) says :— . .

:‘ The introduction of the \Valtham'Abbey system of glazing, dusting éxid j(iryit!" would ma-

“ tena.lly z.xﬂ'ecf.: f.he, service properties of our powder, in cleannpess, durabi?ity and ra:,"es ; and in

“ my opinion, i§ {lfdispensable, together , with more thorough incorporation, to the rcoa.liz’ation of

“ the hope of .turmng'out a powder that can cope with the produce of a ma’nufactory so elaborate
“ and perfect in its establishment, and in all its processes, as the Waltham Abbey Mills.

- As to these and other points connected with the manufacture of Madras powdef, Licutenant

Colonel Simpson in his letter (appendeq mked C.) gives a very plain summary of, the facts of the

arf .
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* case, and the Committee would beg to call attention to his letter, more especially from the sixth

paragraph to the conclusion. : :
" Colonel Balfour, the Inspector General, is cqually clear and decided in his views, he
writes :— :
« Although the Madras made powder now occupics a somewhat lower place than the powder
¢ of Waltham Abbey, Ishapore and Bombay, it still. possesses the characteristics of a good service

© « powder, that is, it gives a good range, is of equable and uniform strength, keeps well and travels

« well; and produced as it is by the most simple, primitive unscicntific manual labour, with only
« pit-charcoal, and dependent on the winds snd sun in a coast climate, for winnowing and drying,

“itis surprising it shoyld so well maintain the character of a strong powder of cqual action.

Again he says:— .

« The future improvement of Madras powder will be found in the better means now available
« for carrying on the several processes of manufacture, and in the interest which has been awakened
« on the subject and the consequent investigation it is receiving * . - b
« If with the rude appliances hitherto used, such a serviceable article as the Madras powder has
“ been produced, it may ressonably be inferred, thatin proportion to the degree by which the im-
« proved means excel those hitherto adopted, will the character and quality of our futurc be superior
« to the present Madras powder.” ‘

The Committee have obtained from Licutcnant Mitchell, 1st Native Veteran Battalion, a report
upon the general appearance of Madras powder when examined with the aid of & microscope. Mis
report after explaining his method of examination, which scems satisfactory, states as follows :—

« The Indian powders have a rough surface somewhat like coke, and the light reflected from
« the numerous asperities gave it a glistening appearance. The grains were of every imaginable
« form, the Bombay being sharp and angular, the Bengal somewh:t rounded at the angles, and
« the Madras still more so.” .

« The Waltham Abbey powders have a larger grain and are highly polished, particularly
«Fine Grain « the F. G.* which has the lustre of polished black lead; there are

) « moreover no sharp points or asperities, the whole being perfectly
« gmooth, and all the angles very much rounded off. The colour externally is uniform.
« In the Indian powders the prevailing colour may be described as pepper and salt, but
« the surface is studded with specks of sulphur which are of considerable size compared with
« the size of the grains of powder ; this is most remarkable in the Bombay powder, less so
« in the Bengal, and least of all in the Madras. In the Bombay and Bengal powders specks of
« chareoal of considerable size were also visible. ) '
« gndly. From the highly polished surface of the Waltham Abbey powder, it was impossible
« 4 see its structure until the grains were broken ; some of the largest grainsof the *L. G. were
eLarge Grain.  “ therefore broken in two, and the fractured surface thus obtained was compared
« with grains of the Indian powders similarly treated.” .
" «The difference in structure was visible at a glance, the grain of the English being much
« finer than that of the Indian powders, the colour was more uniform, and like the fracture of
« g freshly broken state. It was not however perfectly homogeneous, but the specks of sulphur
« and charcoal were smaller and much fewer than in the Indian powders.” ' )
By another experiment Mr. Mitchell says, he ascertained as regards Madras powder :—
“That the larger pieces of sulphur were not merely aggregations of finer particles as I at
«first imagined they might be, but pieces that had escaped the reducing power of the

«“incorporating mill, and forcibly point out the necessity of a longer exposure to its action.”

Mr. Mitchell in conclusion gives the following opinion :— )

«The opinion I have formed, after carefully examining the powders submitted to me i, that,

«taking the Waltham Abbey, the acknowledged best Military powder asa standard, the whole

«of the Indian made powders are insufficiently incorporated ; that the Bombay powder is in this

«respect the worst, and the Madras the best, and that the Dengal is somewhere between the
«two former, but occupies a place nearer to the Madras, than to the Bombay.”

Opinion.—The Committee having now as far as possible enquired into the proportions and

. purity of the materials used in the manufacture of Madras powder, having also investigated the
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" method of manufacture as detailed in their proceedings, and having also attentively considered
the results as shewn in the tables of ranges, in the opinions of officers, and in other official data,
now proceed to report upon the quality of the Gupowder and to offer certain suggestions on
the points which have come before them. :

Ist. As to the proportions of the ingredients used, it will be perceived that these differ
toa small degree from those of other manufactories. As far as can be. ascertained it scems
that this difference originated in an idea that the proportions used were better adapted to tho
mode of manufacture in Madras, but as no favourable result appears to have followed, the
Committee recommend that the ordinary proportions be adopted, viz. :

Sulphur............ parts . 10 .
Saltpetre.......c.. 75
Charcoal... ........ » 15

100

2nd.  Withrespect to the purity of the ingredients, it is apparent that the most important
of them, Charcoal, has always been prepared in the most rude way, having been charred in pits
by natives, and not having even been previously stripped of its bark; the result has been an
impure article which is condemned by all authorities on the subject. As cylinders however for
burning charcoal have arrived in this country, the Committee are not called upon to make any
further remark on this point. ‘ ;

3rd. With respect to the manufacture of Madras powder the evidence quoted in these
proceedings shews clearly that some of the most important processes have been hitherto very
insufficiently performed, more especially those of incorporating and drying.

The Committee however beg to report that the following articles of machinery for making
powder in Madras, have either arrived or have been ordered by the Government.

1. Cylinder for burning charcoal.

2. Hydraulic Press with pumps and appurtenances, &c.

3. Breaking down Rolls. )

4. Granulating Machinery.

5. Dusting reel and separater.

6. Spare sieve for frames and sundries. , -

7. Application has also been made to Government for fittings for a steam
. drying room. 7 » .

The defects therefore, which have hitherto existed in the quality of Madras gunpowder
will thus in a great measure be remedied; but the Committee beg to observe that the
Incorporating Mills are worked by Bullock draught instead of by steam, and that no provision
has been made to remedy the defect. Although the number of revolutions required for
jncorporation can be obtained with the present system, still the proper speed of revolutions
which is important, never can, and the Committee therefore strongly recommend the adoption
of steam power. L - ,

When this is accomplished, they see no reason why powder made in Madras should
not attain the highest standard, and be equal in every, respect to that manufactured
at Waltham Abbey or elsewhere ; and although some objections have been made to the site of
the Madras powder works, as being damp and too close to the sea, they are of opinion that
when the powder is dried artificially by stcam in a room, instead of being merely exposed to
the sun, as at present, these objections will in a great measure disappear.

- The Committee consider it necessary to remark that although Madras powder has
maintained for some years past a somewhat lower position than that manufactured in the other
Presidencies ; still it has as far as length of range is concerned always exceeded the standard
laid down by the Government ; and as to. equability it is equal to that made in Bombay and
_ Bengal. It has therefore fulfilled the conditions hitherto required of it. *But in the present day
when both small arms and Ordnance are improving so rapidly in their construction, and when
accuracy of range and precision are 80 essential to give due cffect to their power, it seems to the
Committee that one common standard for powder must be established, and that the system hitherto
pursued of independent action in the three Presidencies of India, ought to cease. : - :
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It appears that Waltham Abbey powder is of a better quality and altogether more carefully
made than any other. The tables of ranges also of the Enfield rifles and of the Royal
Artillery guns are all regulated by it ; and the Committee therefore strongly recommend that
the mode of manufacture as carried on at Waltham Abbey shall be adopted in every respect,
and that Waltham Abbey powder be considered the standard. )

P. HAMOND, BRIGADIER.
JOHN ADYE, Lieut. COLONEL,
Comdg. Royal Arty., Madras Presidency.

EDWARD BRICE, - Lieut. CoLONEL,
Madras Horse Artillery.
T. HAY CAMPBELL, CAPrALY,
Madras Artillery.

.J. DESBOROUGH, Carral,
' Royal Avrtillery.

" A
GENERAL ORDERS BY HIS EXCELLENCY THE COMMANDER-IN-CHIEF.

Head Quarters : Choultry Plain, 21st September 1859,

With the sanction of Government a Committee composed as follows will assemble at such
time and place as the President may appoint for the purpose of reporting on a subject that will
be submitted to it by the Adjutant General of the Army. '

PRESIDENT.
Bricapier P. Hamoxp, Commandant of Artillery.

MEMBERS,
Lieur. CoroxeL J. M. Apyg, C.B, Commanding Royal Artillery.
" E. Bricg, ......... Horse Brigade.

- CAPTAIN {T. H. CavpBELL, Madras Artillery, Commissary of Ordnance, Bangalore.

J. DesBorouGH, Royal Artillery.

”»

The proceedings to be forwarded to the Adjutant General of the Army.

A.
No. 5652.

-

To Bricapigr P. IIAMOND,
Commandant of Artillery. . ‘
Sir,—With reference to G. O. C. C. of the 21st instant, I have the honor by order of the
- Commander-in-Chief to request, that the Committee of which you are President, will be good
enough ‘to investigate and forward a full report on the two questions referred to in the enclosed
proceedings of Government, dated 26th ultimo, No. 3021, viz the quality of the Gun Powder
and the strength of the Gun Carriages manufactured at Madras.

1 have the honor to be, &c.,
(Signed) W. G. WOODS, LieuT. COLONEL,

Adjutant General of the Army.

" ForT Saint GEORGE,

ADJUTANT GENERAL'S OFFICE,}
23rd September 1859.
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Gux Powper MaXUFAcTORY,
Mapras, 31st A ugust, 1838.
From MaJor G. ROWLANDSON,

~ Acting Supt. Gun Powder Munufactory. .
To THE INSPECTOR GENERAL,
of Ordnance and Magazines, .
Fort Suint George. * . -
Sir,—1. In accordance with yourfetter, No. 3394, of 27th ultimo, I have the honor to

forward & few remarks “on the comparative merits of the Madras powder, as now made, and of ,

“ the differentkinds of powder in use in Bengal and Bombay, and of the English F. G. and L. G,
“ powders in reference to all their properties and qualitics.

2. The 2nd para. of your letter, gives me to understand, that you desired this report to be
prepared in co-operation with Major Simpson, to whom, I therefore forwarded a copy of your
letter, and awaited the communication of his views; but your letter, No. 4464, of the 19th in-
stant, forwarding Major Simpson’s replies to the queries contained in your first letter, now apprizes
me of your having obtained direct from that Officer the information you desired, and which, I doubt

not, it has been more satisfactory to him to place on record under his own immediate signature and

responsibility ; and, as I observe that in the consideration of the points submitted for his report,
the subject generally, as sct forth in the preamble of your letter, has been more or less fully dis-
cussed in his reply, being intimately and inseparably involved therein, I should have abstained
from offering any further remarks of my own, as superfluous, had not your request been repeated
in your second letter above quoted.

3. Although the Madras made powder now occupies the lowest place amongst the Waltham
Abbey, Ishapore and Bombay powders, its history for more than half a century, as derived from
official records, testifies to its intrinsic value, as a production “of a maximum strength (practical
effect) with a minimum of labor ;” and its comparative superiority not very long ago, caused the

Madras factory to be excepted, when machinery from Europe was supplied to the Bengal and Bom- '

bay factories, to improve their manufactures; the consequence of which; has been to raise the
character of their powders, while the Madras has remained stationary; but it would be a mistake
and an injustice to suppose that it has deteriorated, which indeed, the constant results of the vari-
ous tests, whereby the value of powder is determined, as well as the official record of its proof

ranges from month to month, satisfactorily disprove; although it has been surpassed by the others,

under the advantages of superior means of production.

4. The characteristics of a good service powder, are that it gives a good range, of equable
and uniform strength, keeps well, and travels well.

5. The conditions essential to these results are—1st, purity of ingredients; 2nd, their proper
proportions; 3rd, thorough incorporation; 4th, adequate density ; 5th, due size and proportion of
grains ; Gth, cleanness from dust ; and 7th, perfect dryness; failure in any one of these conditions
impairs the final result; but defect in the 8d and 7th is fatal, . . .

6. " The processes by which these conditions are fulfilled in the Madras mills, differ primarily,
in that nearly all are performed with the simplest and most primitive means and appliances, by
manual and bullock labor, with the least possible expenditure, whereas the Waltham Abbey manu-
facture is produced by elaborate machinery worked by water power and by steam, under the ekill
and experience of permanently trained agency, without regard to cost, and at the Ishapore and

Bombay factories, the same machinery has been introduced, but not as yet I belicve worked by

steam.

7. The results have established the character of the Waltham Abbey powder as the standard
of excellence to the world ; while those of the other Indian factorics have been raised to a close
approximation to it. ' :

9

PURITY OF INGREDIENTS.
’ NITRE.

8. This is, in effeet, secured in all the manufactorics, though by varying means ; the mecha-
nical contrivances and arrangements arc better planned at Waltham Abbey. The boilers are filled
from the vats by pumps, and pure water laid on to all parts of the refinery, with cocks and pipey
at convenient intervals ; the mother waters are drawn off from the boffom of erystalizing vessels by
P means of cocks and pipes, whereby they are conducted at once to the vats or cisterns, in which the

next processes are required ; thus saving time and labor, leaving the erystals in a purer condition
and saving washing waters and their subsequent evaporation. Here, all this is performed by cooly
labour, the water and mather waters are carricd about in copper vessels, baled out from the
crystalizing pans, whereby the crystals are disturbed and broken, and washed continually with
the impure mother water, in this process &c., time and labor are wasted ; there being no well or
pure water nearer, ‘all has to be brought from the “Seven Wells,” (1} miles distant) by water
* carts, and the expense of this, and distilling. 144 gallons for daily use, entail great expense, in
the aggregafe, all which is saved at Waltham Abbey, and might, to a great extent perhaps, be
similarly inmproved here. ~ The nitre is fuzed at all the other factories which is not done here ;
~ but tlie result at either manufa'ctory is the same, viz., a material of perfcet purity with the
lcast perceptible wastage. ’ .
. . : ' SULPHUR.

ce s e Mo,

9. The sulphur is alike twice fuzed and a pure material secured in all the factories; the
‘ complication of the economic arrangements at Waltham Abbey, to obtain the secondary pro-
ducts of “ Flowers of Sulphur” and “sulphuric acid” are not required here, where these products

have no mercantile value and are not used by ourselves. .

CHARCOAL. :

10, This important ingredient, on which the excellence of Gun-Powder so materia%]y de-
pends, is here very different from that used in all the other mills ; its being pit-charred, instead
of in cylinders, is the primary cause of the deteriorating effect which our povyde.r s1.1ffe‘rs; but

. *"as cylinders have just been imported for this factory, and the dholl stalk from which it is made
is excellent, every hope is entertained of the remedy of this deficiency ; after the new procesy
is fully brought into use.’ ‘

-

.PROPORTION OF INGREDIENTS. ) )
11. These differ in the Madras powder, from those adopted in all other factories. The
Madras proportions accord more nearly with the theoretical chemical prbpo'rt.ions, considered
: essential to the due strength and properties of good Gun-Powder ; but, practically the propor-
" tions used in all the -other factories have the recommendation of at least producing better
Kitre.. .75 as used ' results ; and a recent trial of a series of ex.perimerfts,.extendmg to 15
Sulphur 10 hustesd of 113 distinct mill charges, composed of the English proportions, gave ranges
Charcoul 18 do. 133 generally superior to our own; and my opinion strongly favors the
adoption of the same proportions as elsewhere, as per margin, in which ‘opinion,. I believe,
Major Simpson likewise concurs. ) ' .
PULVERIZING AND BOLTING OR SIEVING INGREDIENTS.

12. .This is effected in various ways. At Madras the nitre is pulverized under a mill, and.
bolted through fine wire gauze ; the sulphur is pounded in metal mortars and bolte('i thrqug].
silk lawn. The charcoal is crushed between two cylinders and boltedA through wire gauze.
At Waltham Abbey the nitre and sulphur are pulverized under mills, and the c’harcoal as at
Madras ; but Mr. Iall’s conical grinding machine, as in use at Waltham Abbey, appears a far
more effectual instrument for the charcoal. At Ishapore and Bombay. all are done by light
mills and sieved. - Whatever methods be used for pulverizing, the pr?,ctlcal effect depends on tl.xe
fineness of the sieves through which the materials are bolted or sieved ; the uée ?f the mill
for pitre here, is expensive, and the mill far heavier tbar% .needful or useful ; but., 1t: is o.f secon-
dary importance ; whereas the fineness of the pul.verizatlon resulting fron.1. the sieving, i3 essen-
tial to thorough incorporation and cannot be carried too far.

MIXING THE INGREDIENTS.

e At s

13. This prelimin

¢

ar'y to the incorporating process, likewise differs in the %\Iadras, from the
other factories, being here effected by hand rollers in trays for 4} hours; in which, pressure and,
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fiiction are combined with rolling, whereby the ingredicnts are not only mixed, but an incipient
degree of incorporation is produced. In the other factories the mixing is made in barrels, which

are made to revolve at varying degrees of rapidity, and for various periods; the barrels at .

Waltham Abbey being of metal, with an interior machinery which revolves in the opposite
direction to the outer barrel, at 100 revolutions per minute; and 5 minutes suffices for the
mising ; at Ishapore and Bombay wooden barrels with large quantities of metal balls, are turned

for about two hours, at about 8 revolutions per minute ; unless Coffin’s mixing harrels (zame as

at Waltham Abbey) have been introduced, of which I am not aware, Some kind of mixing
machines have arrived for us. : ) :

., IncorroraTiNG Mirss. e

14. These in principle and operation are the’same in all, the great difference being in the
extent to which it (the incorporation) is carried. At Waltham Albey a charge of 42 1bs. undergoes
a prossure of cylinders, weighing 4} tons each, 1,600 revolutions in 3} hours at Detween 7 and
8 per minute; giving an aggregate of pressure of 14,400 tons. In Madras a charge of GO Ibs.
is subjected to 100 revolutions in 35 minutes; the Cylindérs cach weighing sometbing under 6 tons;
so making an aggregate of pressure of less than 1,200 tons only. At Waltham Abbey the incor-
poration is continued until the certain effect is produced, which thé trained eye of long experience
alone can detect ; here the process stops at a fixed point, whatever be the degree of completeness
of the effect on the powder; at Waltham Abbey évery scparate charge is subjected to a check
proof, before the composition is carried through the subsequent processes; here a proof is only
applied to the out-turn of a whole day’s work, i. e. to 1,800 Ibs. and so defects in any particular
charge (of 60 Ibs.) pass undetected at Waltham Abbey a perfect incorporution is the point insisted
on, and the degree of incorporation necessary to cffect that isleft to the unfettered judgment of the
manufactory ; here the manufactory is tied down to a fixed rule of manufacture, without discretion-
ary power, and to a fixed out-turn of powdct daily; and a test applied there to check imperfec-
tion, is omitted here, and so left unknown ; at Waltham Abbey the motive power. is steam, here

bullock draft. ' : ' ‘

. 15. Thus, as regards mill incorporation, it appears that Waltham Abbey powder, as comparcd 4

with Madras, has .- ]
A speed of revolutions as............ 8 to
A number of  do. . 85.eveeereeees 46 to
" Incorporating pressure as....... . 12t
Weight of mill charge as............ " Tto 10

The Waltham Abbey powder, experience shews to possess an explosive force as c})mpared :
with Madras powder of 5 to 4; which in no degree accords with tho vast disproportion of incor-
poration given to the two powders as above shewn ; and the difference in effect produced in favor of

" the Madras powder, must be attributed to the smount of incorporation which the Madras powder
reccives in the mixing trays, bofore going to the mills; experience has proved that there is a
limgt to the amount of mill incorporation; beyond which no further advantage accrues; it may not
unreasonably be inferred therefore, that the degree of mill incorporation at Waltham Abbey may,

possibly, be carried to a useless excess. - Nevertheless, it was the deliberate opinion of Mr. Brad-

dock, and one which can admit of little question, that our powder is not, and never has been,

_perfectly ineorporated ; and as the sccret of good powder unquestionably lies in its thorough incor-

poration, we must look primarily to this defect in our manufacture, for the comparative inferiority

of its range to the other powders.  To attempt any assimilation with the Walthani Abbey process,

would either involve an expense beyond its value, or with present means, reduce the daily out-turn

R ki . - " to a degrec wholly inadmissible. The . mixing machines arrived,* in
ch bear no resemblance - g . ° .

. o the barrels in use at addition to our prosent process, promises fair to add considerably to the
3212‘,‘}";““3,"3"3’& ond he flegree of incorporation now obtained; which with other improvements
ed,s0 a8 to be any guide. 1N the Charcoal, and other processes, will, I trust, be found greatly to

S " raise the standard range of cur powder. : . . ) g

16. At Ishapore and Bombay the. indorporation is conducted very much alike ; after the
Triturating mixing barrels, the charge of 80 Its. is subjected, in the former mills, to 300 revolu-
tions ; and in the latter to 240 revolutions ; the cylinder runners being about the some weight a3
at Madras, nearly 6 tous. ‘ o : -
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» 17. The gravimetric density of the Madras powder accords very closely with that of the
other three manufactories, and quite comes up to what is considered a sufficient density by the best

- authoritics. 'The Iydraulic press has several recommendations for facility power, and regularity ;

"but from its introduction I look for no marked alteration in the gravimetrie density of our powder,
which is not desirable. ' A .

- S81zE AxD Prorortions oF GRAINS.

18. There is little difference in the sizes of grain in the various powders under consideration;
‘but the mode in which the grain is produced differs greatly in the Madras, from the other three
‘factories ; in all which latter, the cake is converted into grains by machines; that in use at
Waltham Abbey, appears a most claborate and perfect piece of mechariism; combining the opera-
tions of corning and sieving, without the prescnce or assistance of any human being in the room
with it. At Madras all this is performed by manual labor: the press cake, from the screw press,
_is broken up on the floors by hand clubs, instead of by a machine as at Waltham Abbey: the broken
up cake 18 p(_)unded on the floor with mallets, and rolled with rollers, and seived through hand sieves,
on wooden horses; the process is slow, laborious, and produces a large proportion of dust, which
involves extra labor, time and expense in the increased after processes, and in re-making; it
, also necessitates the exposure of gangs of workmen to the constant risk of explosions, in the most
. Qangerous stages of the manufacture. ‘ o '
19. 'There is considerable difference in the form and appcarence of the grains ; the English
35 peculiarly angular and irregular in shape, more like slabs of polished slate, under the microscope ;
_ while the Madras looks more like blocks of rough coal ; the shape is attributable to the different
. methods of granulating; and the polish to the high degree of glazing imparted to the English
powder ; of which Madras powder has a minimum. Whatever may be the .value of the
theory which ascribes to powder of spherical,” even grains,” the highest standard of excellence,
(ceteris paribus,) it is certain that the Waltham Abbey by no means answers this description ;
while it certainly holds the highest place for general servicé powder ; but beyond certain limits,
within which all the powders are found, it seems admitted by the best authorities, thatlittle
. appreciable importance attaches to minute varietics of size and shape of grain ; and no defects in
our powder are to be ascribed to the grains employed. ~

CLEANNESS FROM DusT.

90. TIn this particular the Waltham Abbey powder excels, being beautifully clean: the

* result of an unsparing attention to the dusting processes by the best mechanical means and
_ without regard to time, all which is simply impracticable in this manufactory, worked by

manual labor, and required to produce a maximum daily out-twrn from each mill.

~ 21. The dusting at Waltham Abbey is performed inreels, of different kinds for L. G. and’
" F. G. and for before and after glazing and drying. At Madras the powder is winnowed in the
" wind, and if that wind is a moist wind, as it mostly is on this coast, the powder imbibes the
. moisture, while it is freed very imperfectly from dust, and so requires redrying, which pro-
_ duces more dust, each process thus neutralizing the other, and in the end leaving a powder
! imperfectly free from dust, which is a vital defect affecting its Keeping properties, -and its

explosive force. - ' .
‘ : GLAZING.

22, The glaiing is of great importance to the preservation and travelling qualities of ser-
vice powder, and affects considerably its rapidity of combustion ; like density if is requisite in
varying degrees for large and small grain, and for various sizes and natures of weapons, but has
a limit, beyond which it- ccases to be useful, and becomes injurious. The Madras powder is
unquestionably very insufficiently glazed, for which increased means to save time would be
necessary, though the introduction of machinery working several reels at once would, as at
Waltham Abbey, facilitate the operation in the most effectual and least cqstly way. ‘

PERFECT DRYNESS.

93. Whatever be the perfection of all other processes in powder making, defect in this, as in
incorporation is fatul ; the most perfect powder in a dry atmosphere loses immensely its force in
a damp, moist atmosphere, an unquestionable fact, too little taken into account in estimating the
‘proof value of powder.  This indispensable finish to powder is entirely dependent here on the wind,
and weather and sun ; at home it is stove dried, orin a room beated by steam pipes, by which the
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duration and-degree of heat can be regulated at pleasure, and the eflect of perfect desiceation ensured
by the most satisfactory method at all times. Itistrue that,asstated in Mr. Braddock’s memoir
speaking of this climate “the land winds, coupled with solar heat, cannot fuil to render perfect the
last important ‘operation in its manufacture ;” but the land winds only Llow from May to August,
and often accompanied with rain and humidity during those months, with a cloudy «ky, which
" prevail from February to May and often ir&to June, are wholly unsuitable for drying, and the
North and North East monsoon winds being sea breezes on the coast, are little or no less so ; the
difficulty and imperfection of our drying process, is consequently a real and serious defect, which
the means of artificial drying, for use when the weather necessitates doing 50, can alone remedy.

24, With these observations, I would desire in conclusion, to offer a few remarks on the
advantages which it appearsto me are justly to be anticipated from the machines recentl ¥
imported, when brought fairly into use. The eylinder slips for preparing charcoal will Lave,
T'apprehend, the most important beneficial influence on the powder manufactured from them.

25. The Miring Machines, in addition to our present process, will, I entertain sanguine
hopes, much improve the important, and herctofore insufficient amount of incorporation.

26. The Hydraulic Press is a far superior instrument to the screw heretofore used, "and
gives us a power of carrying density to any degree required ; but its practical influence on the
powder, I see no reason to expect, will be very different from what we have.

7. The Granulating Machine* is a very important acquisition, and will great] y facilitate
the manufacture and improve the uniformity of the grain; but no importan?
effect on the proof range is to be anticipated from it. - .

28. The introduction of the Waltham Abbey system of glasing, dusting and drying, would
materially affect the service properties of our powder, in cleanness, durability ‘and ranges ; and in
my opinion, is indispensable, together with more thorough incorporation, to the realization of the
hope of turning out a powder that can cope with the produce of a manufactory, so claborate and

-+ perfect in its establishment, and in all its processes, as the Waltham Abbey mills.

29. In connection with the subject of the machinery recently arrived, and for which build-
ings will have to be erected, it may not be irrelevant to allude here, to the very important consi-
deration of the locality of the present mills, which, I believe I may safely affirm, has not one advan-
tage to recommend it ; while its proximity to the sea, total deficiency of pure water, and swampy
nature in the rainy scasons, seriously disqualify it for the purposcs of a Powder Manufactory.
Very great stress is laid at home on the importances and advantages of water power, and the pre-
scnce of streams of water running through the works, for facilitating the operations, and diminish-
ing the danger incident to the work. The buildings now on the ground, which would be useful
for other purposes to the State, “will become uscless alike to the works, after the new ones are
erected,” and to any other department, if the manufactory be retained where it now is ; whereas,
its removal to an cligible site more into the interior, in the vicinity of a river which might be made
to afford ample supplics of water, and where the humid effects of the sca breczes would not be ex-
perienced, as they are in its present site, would leave at the disposal of Government, for other
purposes, the whole of these buildings. The present locality presents adso another very strong
objection to its suitableness, which though not of primary importarce to the manufacture, is worthy
of due consideration and by no means,of minor consequence, inasmuch as it affects permanently the
comfort and health of the establishment, and European familics, obliged to live and labor in the

- manufactory, and that is, its being literally surrounded by, disgusting and offensive factories and
establishments, of such a naturc as are banighed in all well ordered communitics to a distance from
human habitations: such as pottery, bone burning factory, human body burning grounds, slaughter
louse, and the receptacle for all the filth and offscourings of Black Town, from all of which the

most serious and offensive annoyauces, are constantly experienced by the employés and inhabitants
of the Powder Mills.

* Not yet received.

I have the honor to bey
Sir,
Your obedient servant.
(Signed) G. ROWLANDSOX, Major, .
Actg. Superintendent Gunpowder Manufuctory.

.
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ORDNANCE DEPARTMENT.
No. 3222,

Trom Masor G. W. Y. SIMPSON, -
Acting Principal Commissary of Ordnance.

A
To tne INSPECTOR GENERAL
of Ordnance and Magazines.
Sir,—I have the honor to acknowledge the receipt of your Mcmorandum,' dat(?d Sth Au;;'ust
]858. forwarding letter No. 3394, of the 27th July last, to the address of. the Sup.enntendcr(ll’c Gun
I‘o‘wcier Manufthtory, and to forward Lerewith replics to the several queries therein proposed.

h i 1. C.D.isall grain that will pass
E i si ieves, through which the grains g . -

f 5 xglam b .ze; (:f )a&: ‘sxe:mt P; r?uo NO. 10 l]leh sieve, and “111 not PﬂSS NO,
of C. P. and M. P. will pass, rill 88

. The proportions of grain which stand on each sized Mesh Sieve. ¢ ¢ 1 ach siove,
i 1 i f ill not pass No. 42.
9. M. P.isall grain that will pass No. 24, and wi ' : i ) )
3. TheC.D. slfould consist of equal proportions of grains, resting on 1'\0. 14 m'efh(i on‘ ):
18 me'sh and on No. 24 mesh; but, in manufacture the real several proportions, of sized grains,
imate to these given proportions. ' ) ' L
o prl:lo‘ita AL P. consists of varying proportions of grain, one portion resting on 30 mesh sicve,

_another on 36 mesh sieve, and a smaller portion on 42 mesh sieve, ;?zttpis

C. P .
1 All grain that passes 24... } ro
- All groin th?'gslt’z‘ss:z 114(1) M?,Sh. } 3 ' gr” rests on 30... ag
. :: passes 14 , ...11 ” passes gg...} :c':' &
rests on 18 ,, ... f 3 ' rests on 36... | > &
» asses 18 I » passes 36... }r—( g, .
i Ir)ests on 24 :: } 3 l ” rests on 42..

»”

5. The Ishapore and Bombay mills, for many years, have followed

9. Thepointsof difference 4} o VWaltham Abbey system of manufacture. On assuming charge of

; ' losive 1 3 . s my
}?)fcc?rx?;efﬂ%m’lﬁ:sigm- the Madras mills, I strongly urged the adoption of the same system ; m)
2

wder, and pow der of Indisn TO OSItlon was su oY ted’ axld the machlne f()r Ca.r!'ylnb(' ou l
po ’

1 i Government.
manufacture. system, has since been furnished by the Home B
6. The existing Madyras system, is wholly different from that followed at Waltham Abbey,

" but chiefly so in these points:— )

Note—Coleman’s patent Slip Cylinders, for preparing Charcoal,
just received for the Madras mills. .

1. The charcoal in England is
cylinder burned, here it is pit burned

9. The incorporation process here bears only a general resemblance to the same most impor-

st procesat home - 7. The pressing process is different, here it is effected by mecans of

: i ; being uncer-
Bate—An Hydrae Pond ss, at home by hydraulic pressure; the former being
: ivod from England 869 PO : ; . ageable,
fo the Mudras mils. tain in amount, and comparatively feeble in effect ; the latter manag
rtain, and powerful. R
- 8 , TheP granulating process differs in all respects from1 t}u;
Note—A Cramulatiog T Wa.lt.l;am Abbey system ; here it is carried out in all stages, by han

: 3 wived for the :
chine since receiv labor, in England by means of very perfect machinery.
3

{ the Madras mills, . L
- 9. The drying process at Madras is also a diffcrent, and a very imperfect method, compared
. e

e e drying. . OPE:Z“;;“;:: ‘;’3{“}1‘:11::3 ﬁ;b:ge exposure of the green powden:, placed
 prace dry“llg ((;li)::(:: influence of the sun, so that of pecessity, it i{; at the same time also,
rraces, to élz of the moisture contained in the atmosphere ; and indeed, with tile excop.-
eflposed t9 ;hedac i(x)xd months, powder must unavoidably, as dried at Madras, frlom ,;:13 cz\:f:;
| tel}(;)}l:il‘))iftt: io:p;r:tively large, ratio of moisture, inasmuch as the powder cannot ke e

upon te



1% .

than the atmosphere “in which it is dried. At Waltham Abbey, the drying is effected by
artificial means, in closed rooms, and is perfect in result; the defective drying of the Madras
powder, during the prevalence of sea breeze, or southerly wind, reduces its proof range, by at
least 1th or jth of the range the same powder would exhibit if perfectly dry. Still under all
these disadvantages, the Madras powder does give ranges of an equable character, considerably
above the standard ranges, established by the Government of India, and with the machinery
now arriving from England, still better results may be ensured.

11. Density retards combustion; that is, grains of equal sizes, and differing only in
densities, would consume in a direct ratio of their densities, the greatest
density in the greatest time, the least density in the least time ; but with
dense powder, while its inflamability is thus diminished, ‘the quantity
of the gases produced (that is, in other words, its propellant force) is increased, because dense
powder contains, bulk for bulk, a larger quantity of nitre, charcoal, and sul phur, than less dense
powder. ’

3. In what degree docs
density affect combustion, tha
powder being of equal sized
grain?

v

12.  Grains of the same density, and differing only in size, will consume in the ratio of
the size of the grain, the largest in the longest time, the smallest in the least time.

13. In speaking of relative times of combustion, as dependant on size of grains, we must

. . . assume the mode of manufacture, the purity of ingredients, the
in .a:e' orr;::i'n mf‘ ﬁm density of grain, to be identical, as, if any one of these conditions differ,
tion? relative times of combustion will also differ.

1. The size of grain is wholly distinct from the density of the grain ; density includes,
o or refers to, the quantity of material included within a given bulk or
5. Does any difference . N . )

in the size of grains affect grain, whatever the size of that bulk or grain may be. The size of
density ? grain materially influences the rapidity of combustion ; for, in burning
two equal quantities of powder, granulated from the same composition, but of different sized
grains, the smaller size will be consumed in less time than the larger, mot only because it is
"s-ma.ller, but because it presents also a larger comparative surface to the action of the flame,
and is more immediately resolved into gases.* The form, or shape of the grain, also influences
rapidity of combustion : if the grains be of a rounded form, there will be a greater number of
interstices in the charge, and so a greater facility given to the transmission of the inflamed gases,
renerated by tne grains first ignited, through the charge. The rounded form has been strongly
recommended for the Minie rifle, but if of this form, the powder should be of a full size grain
anil some’ density, otherwise the combustion would be too rapid. Grains of an elongated, or
flat form, on the contrary, fit into each other, and offer obstruction to the transmission of the
inflamed gases through the charge, and thcrefore, especially in large charges, retard combustion.
15. This is dependant on the purpose for which the powder is manufactured, for general
requirements of service, the variety of sizes of grain is both more
economical in manufacture, and more advantageous in practice, espe-
“cially in large charges. For instance—Rifle powder to propel the
eylindro conoidal bullet should be, theoretically, of equal, fair sized grain, and of moderate
dansity, because, such grains being of equal size would consume in equal times, and would thus
generate the gases in progressive equal volumes, and so would attain full power by equaland
gradual successive increments of propellant force, acting equally on the soft leaden bullet, and
consequently be less liable to injure the symmetry ofitsform in forcing it to follow the rifie
wrrooves ; whilst with the large charges for guns, the mixed grain is advantagcous, because the
small grains, burning in shorter times, accelerate the combustion of the large grains by in-
creasing the temperature of the gases, and so ensure in a greater degree the entire combustion

of the whole charge, before the shot leaves the gun. i

16. The size of grain, the degree of density of grain, and of glaze, are all dependant on the
particular purpese for which the powder is intended. The Government powders are manufac-
tured to meet the general requirements of service. ' :

. 17. In replying to this question, I must repeat the conditions, on which alone questions
7. What is the eflectof - Of this nature can be answered ; that is, that the large and small grains
mrge gruin powder, with per- compared, must be identical in all respects of manufacture, excepting

eussion arms, and what small . )
. grain powder, and why ? only size of grain. o

" 6. Isageneral equatility
of grain preferable to a varicety
of sizes of grain ® —
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18. Thereis a great risk with large grain powder, used with percussion arms, that ignition
of the charge will become uncertain, as the large grains are less apt in ramming home the charge,
to be carried into, or under, the cone of the nipple, than small grains. This evil was actually
experienced when percussion arms were first introduced into this country ; the powder therefore
used for flint arms being found too large, and unfit for percussion arms, and for this reason
the grain was reduced in size both at Home and in India. There appears a great disposition at
present to increase the size of grain for the Minie rifle musket, and no doubt, theoretically, a
right disposition, but we must be careful not so to increase it, as to risk certainty of ignition
of charge. With a smooth bore percussion musket, the grain may be smaller and of quicker
combustion than with the rifle, because, there is no *stripping” to apprehend, and the quicker
combustion is indeed desirable with the former arm, because, as the bullet is a shorter time in
the smooth bore barrel, consequent on higher velocity, than in the spiral grooves of the rifle
barrel of the same length, there is shorter time for the full development of the charge, and
therefore the necessity of quicker combustion. The friction of the grooves of the rifle barrel

.retards the velocity of the bullet in the barrel, it is requisite, therefore, to avoid “stripping”

and injury to the form of the ball, that the force should act more slowly and continuously ; for
if the initial velocity of the ball in a rifle barrel exceed a given velocity, the ball is forced
across the grooves, and “ strips.” i A

19. 1 will reply to these questions in the order in which they stand : density does affect
the degree of fouling, because dense powder contains within the same
compass or bulk, a larger quantity of nitre, charcoal, and sulphur, than
a less dense powder of equal bulk, and, therefore, the denser powder
receives more residuum, but only in the proportion of the difference of
quantities of ingredients ; the greater quantity the greatcr residuum, the
lesser quantity the lesser residuum. This residuum consists of those component ingredients in
gunpowder, which do not, on combustion, generate permanent gases, that is, the potassium,
which is the base of the nitre, and the sulphur. These two bodies chemically unite at a high
temperature, consequent on the inflammation of the powder, forming sulphuret of potassium, the
chief residuum; which, with slight traces of unconsumed charcoal, sulphate and carbonate of
potash, and sulphuretted hydrogen, constitute together what is termed “ fouling.”

20. The next question is, does size of grain exercise any influence on fouling? Certainly
.not ; equal weights of powder of the samne manufacture, whether in large or small grains, will
leave equal residua, that is, equal fouling. "If by the question general manipulations, the degree
,of purity of ingredients, nitre, charcoal, and “sulphur, be included, then general manipulation
does influence fouling, because if there be any impurities in these ingredients, these impurities

will increase the fouling. 1 have before stated that size of grain, per se, cannot, and does not,
influence the degree of fouling ; and that equal weights of powder, whether the grains be large
or small, will leave equal degrees of fouling. . _

21. Theresults of experiments recently conducted in England seem to verify the theo-
retical }easoning, that powder of fair, equal sized grain, thatis, passing a
20 mesh to the linear inch sieve, and resting on a 34 or 30 mesh sieve,
of moderate density, and moderate glaze, appears experimentally best
adapted for rifle practice ; and so also theoretically would this cha-
racter of powder secm best adapted.

8. How docs the density
of powdcr, size of grain, and
geveral manipulation sct in
reference to fouling the barrel,
and does fine or coarse grain
foul the most ?

9. What kind of Pow-
der, taking into consideratiom,
the recent esperiments con-
ducted in England, Amex:ics.
and India, do you, judging
theoretically, conceive to b
the best adapted for the En-
field Rifle, and »upport your
opinion by authoritics ?

922. The reasons are given in reply to query No. 6. o
23. That in which the ingredients exhibited the greatest purity and the charcoal used
. contains the greatest proportion of pure carbon, and when the quantity
will }&ve‘&af;':d;:iﬁw; of sulphur usird is onlgr ssfﬁcient fopsaturate the quantity of potassium
‘ left by the nitre on combustion. '

94, There isnocontradiction;the conditions differ, and therefore the reasoning differs.
Major Mordecai asserts, and all experience confirms that ‘most able
officer’s views, that a small grain powder is best adapted for the smooth
bore percussion musket ; while, on the other hand, both experiment and
theory seem alike to prove that a somewhatlarger grain is better
adapted for the rifled Enfield musket. '

11. Major Mordecai asserts
that small grain powder is best
adapted for percussion srms,
but it is to & great extent prov-
ed, that large grains answer
best with the Enfield rifle ; can
you recoucile the apparent
contradiction.

Ly e e —=
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93. I have endeavoured to shew how both these positions are true. Vide reply to query

No. 7. : :
26. We might conclude that, as both Madras and Bombay sieves are supplied by the same
12. Are the mesh sieves used parties in England, the samo designations to indicate the same things
ng;;;‘;‘“ to thoss “Si‘d.“ would also be used ; but it appears not so, for the Bombay Proof report
Vide Bombay esperiment refers toa number of meshes quite unknown in the Madras manu-
repors on Waltham Abbey and  factory ; for instance, it alludes to a No. 576 meshes to the lincar

Bombay powder, dated 3lst
May 1858.

97. Waltham Abbey, Bengal, and Madras, use the same designation of sieves.
28. The quality would depend on purity of ingredients, and character of manufacture, but
I should regard with distrust so large a grain for any percussion arms.
13. What do you conceive I should doubt whether the grains would be carried to the nipple cone,
;;1ﬂdo?eu$:or3:a§:zigf pow. and if not, the ignition of the charge would be hazarded : a powder
f_'ig:dn:’;‘ﬂ:e‘go mesh sieve for o thig gized grain for small arms should be of moderate density and
moderate glaze to facilitate combustion, and to insure the ignition of

the whole charge before the bullet left the grooves.

29. In using the terms “ moderate density” and “ moderate glaze,” I must explain that the
Waltham Abbey powder, the standard powder of Europe, is of the gravimetric density of 875
ounces per cubic foot, and of high glaze: the English experiments suggost for rifles a somewhat

less density and less glaze.

14. How will the powder,

to be in future manufac
at Madras (by machinery &) petter means at length introduced at Madras for carrying on the

be improved, and in what re- .

ﬁ*;?y ‘;‘11 it resomble Waltham several processes of manufacture, for instance :—

: 1. Coleman’s cylinders for charring wood ; in this process the
charring is conducted on practically scientific principles, producing &
charcoal perfectly. fit for ihe manufacture of powder, which pit-burning,
a most faulty process, bitherto carried out by ignorant village people,
cannot produce, and indeed nothing but the faultless inherent character
of the plant used for charring has enabled the Madras manufactory to

roduce the extremely good powder it has done, and now does. In
England “ pit-burnt” charcoal has been disused for the last 30 years for
gunpowder .purposes. ’

9. The new pressing, granulating, and winnowing machines will also
greatly add to the manufacturing means of improving the powder—in
fact, with the machinery now arriving from England, we shall work at

Madras on the same conditions as at Ishapore and Bombay, that is, in

close approxmation to Waltham Abbey.

15. What would be the effect, 31. Higher glaze would somewhat lessen the rapidity of ignition, a

ga?mp::xz?:dé st Madras . cult which, with the Enfield rifle musket, may be considered desirable.

52. The higher glaze would also give & powder capable in a greater degree of resisting atmos-
pheric moisture, and of bearing better the friction attendant on transport ; it would also enable the
manufacturer to give more completeness to the dusting” process and produce & cleaner powder.

33. The chief differences between the powder now manufactured at Madras, compared with
that of Waltham Abbey, may be briefly summed up as existing; 1st, in the degree of incorporation ;
ond the degree of density ; 3rd, the degree of glaze; 4th, the method of drying: in all these the

Madras powder exhibits these processes of manufacture in a less degree.

1 have the honor to be, &c.,
(Signed) G. 1. Y. SIMPSON, Masor,

Acting Principal Commissary of Ovdnance.

inch sieve.

ARsexAL, Fort ST. GEORGE,
12th Augt. 1858, ;’

30. The future improvement of our powder will be found in the
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44tH REGIMENT,
Mapras, 18th November 1859.

No. 573.

Sir,—In reply fo you? letter of the 9th i i
nstant, requesting ni i
Madras _G'rux‘lpowder, I have the honor to inform you %ha: mfc’:y °le1°n et the ity of the
adaptability for the Enfield riflc. P
The Enfield rifle has sights affixed to i
' . sight t for ranges from 100 to 900 y
}:Z“ u(i:rdof athpa(xitixcular projective power, if a more Dprojecting powger be 1)1::((113 ’t}S:J c;f litfd bfo'r .
thrt © Tﬁe E ﬁs';znc.(g the b.ullets? will go over the target, if less projecting t’he bulllft Silemg
: d. . nficld rifle has its sights caleulated for the force of Englishc owd. h “'hu
powder it carries bullets well up. With Madras powder at the same elevati posdels with .Wluch
Uy fal hort ame elevation, the bullets invari-
» Having caused experiments to be made in i
. ¢ in the Regiment under n : firl i
ffamst dM}z:dras Gunpowder at ranges from 500 to 900 yard(.;, ?u{uiim:lﬁit o fring Englih
ousand shotshave becn carefully aimed and registered, I am of opinio; that hov:'lg:e.irg: It;. gjur
3 adras

y give an opinion as to its

powder may be for other purposes, it is not adapted to the Enficld rifle, as the rifle is iohted
> now sighted.

The rifles are sighted for the parti jecti
particular projective power of Engli i
: 4 ( glish service pow
wo;ld requ;:e to be entirely rcsxghtcd to carry bullets up to the target with Matli)::sder’ and't'hey
;m even t en, as the.curve of flight of the bullets would be greater, thei .ammunltlon,
ess and aim less certain. » et penctration would o
I herewith enclose two series of Experiments. (to be returned to me)
e kol of £ }I)n;e mfa.rked, No. “1” was conducted by Licutenant Trimmer, late I;l’
sructor I:'ﬁ 1y of the R glment,. and was undertaken to test the merits of the ne\:r red (i
hamled r Rifle blil{et fired with English and Madras powder, one against the other, fr 0 uc}‘;
fsi oulder, at 500, 750, .800 and 900 yards range. Diagrams of the targets, with the res,ult:mf e
. rmi;n at each range with each powder are attached to Licutenant Trinimc;"s report, fr 0' Fhe
lxto will be percetllwl'ed 1gha.ll;l :}h;e Madras powder does not send the bullets so well uppto ’theo';:;r“ 1::10}2
ng ranges as the English; indeed, at 900 y. : iti s e
o targ:t' g yards, nearly all the Madras ammunition fell short of
This experiment being fired from the shoulde
. or, each man ve tural
the short c0121:§s of the. powder, and was emulated to hit the targerg i? al'1e I(;?)gd.made lowance for
In No. « 2” Experiment, each §hot was fired from the same rifle, from a fixed heavy solid ir
fest, supplied by the Woolwich Arsenal to the Arsenal of thiva)’,rcsidcxiz-on
. it was conducted by Quartermaster Hart and Color Serjeant Do 1.?"
under _my own superintendence, to test the merits of the Madras powder as compared with E ik,
The diagrams of the Targets shew the results of firing 100 shots with each powder at ~00n8h*(‘1h-
100 sIhot h\}nth eacl.l powder a.t 800 yards and 90 shots with each powder at 900 yards ra‘n eyar "’
- n this expenme‘nt, finding that th.e Madras ammunition invariably fell short at eafh 'ranfr
1t fgame necessary, in order to mal.ie it carry up to the Target at all, to use the 750 yards =:}fi’:
at 700 yards range, the 860 yards sight at 800 yards, and there being no sight on the rig f ~ltl;i
tance;}ll)e)‘r;ind 900 yards, at this distance, the elevation was all guessowork e
e diagrams marked “ No. 1” “ No. 2” show the short comi ]
; _ . ings of the ) iti
as coglepared1 with the English, favored even with an increase of elev;.ti(()m o Mdres amm'umtlon’
veral rounds went wide of the line of fire and made an oise i
; line unusual noise in their flight as i
:?ng[w;s solx)m;l d:f:ect in the ;ullet, thinking thercfore that it was possible that the (lalelx;d lgf twilsicllf
1e Madras bullet is composed might be of a harder substance than the Engli i
not take the grooves of the rifle so readily, and phnon wie Sueriviion
\ \A consequently not carry so far, I d a tri
be made of English against Madras made bullets, usi i ido o bt o
- . s, using English powder with both, but th
no perceptible difference bey ig ccasional i malformation of
thepbuuft. ence beyond what might be caused by occasional instances of malformation of

Experiment, No. ‘1’ fi
shoulder. b rom the

Expt. No. « 2" froma solid rest
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No. 8136,

Bo.\ml.n’, 1536k December 1839,
TFrox THE INSPECTOR GENERAL : :

L ’ “ of (_)rdn;zgo& a;rjg,l ;Vaga};:uc.¢,' ‘ ,
To THE COMMANDANT or. ARTILLERY, A S

and Prsident of the Speciul Commission,

P

-
[ 4

k Mipras,
Stz,—I have the honor to acknowledge the receipt of your letter, dated the 2nd instant

requesting to be informed, what character the Madras gunpowder bears in Bombay,

2. In reply, Ibeg to state that, although the powder in question is considered inferior to
that of Bombay and Bengal in appearance and, range, yet it is practically a good serviceabla
powder and very equable in its performnance. I would, however, remark that generally speaking
the powder sent round for triennial proof is found to be lunpy in the barrels indicative of t:c;
ready absorption of external moistur. T o ’

Ihave the honor fo be, .

oS T

- o Your most obedieht.servant, oL
LM GLASSE, Lievt. CoLosEr,

: do ""AAc;tiny Ip;spectbr‘ General of

N o ‘ 0;‘({))@_& aﬁnd Muagazines.

P S ———

- No. 9681.

M v

- o | ‘ . ".\,"'anDeccmber 1859,

Tos Bricapier COMMANDANT or ARTILLERY,

! S N

. A . : . : Mapras. s
Str,~With reference to your letter, dated 2nd December 1839, requesting my t')pinion of the
gunpowder manufactured in Madras, in comparison with that made in the other Presidencies.
I have the honor' to 'refor you for full‘ and detailed information regarding the Quality of the
pow:der t(.) the Triennial Proof Reports‘ of Powder of the three Presidencies, which must he
available in the office of the I nspector General of Ordnance, Ce S :
... 2 Trom these Reports it will be seen, that the range and penefrationv of Madras powdér
has beeg fqr some years past below that of Bengal and Bombay. , ; .. ,,‘,* . e
- Ih“avethehohortdbe,'fi N
'Sin"% PR |
e B , L . . L U 5, ,
~ ... Yourobedient servant, : T
‘ e BaWL S, SCOTT, -, o
) . Inspector General of - - ..
L I o T mee o Ovduance and Magaszines, -
[ No, 12} : T L ' Ty o
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Proceedings of a Committee assembled at Saint Thomas’ Mount, Madras, on Wednesday the
2nd day of November 1859, by order of His Excellency Lieutenant General Sir Patrick
Grant, K. C. B, (Zommander-in-Chief in the Madras Presidency.

PresmENT.

Brigadier P. ITAMOXND, Commandant Madras Artillery.

MEeMBERS.
Licut. Col. JOIIN M. ADYE, c. B, Commanding Royal Artillery, Madras Presidency.
ss  E. BRICE, Madras Horse Artillery.
T. II. CAMPBELL, Madras Artillery.
» J. DESBOROUGH, Royal Artillery.

The Committce having assembled pursuant to order, President and Members all present, the
order of Government No. 3021, dated 26th August 1859, assembling the Committee is read, as also
the letter of the Adjutant General of the Army, No. 5652 of 23rd September 1859, addressed to
the President, directing the Committee to investigate and forward a full report upon the quality
of the Gun Powder, and streﬂgth of the Gun Carriages manufactured at Madras.

The Committee having concluded their investigation and report upon the quality of the Gun
Powder, now proceed to the consideration of the second subject named in the letter of the Adjutant
General of the Army, ¢iz., “ The strength of the Gun Carriages manufactured at Madras.”

With a view of obtaining information on this subject, the Committee have investigated as far as
possible the following points :—

1st.—The strength and quality of the materials used. ‘

2nd.—The general construction and pattern of the carriages, and any important changeg
which have been made of late years.

3rd.—The results, as shewn by proofs of carriages, by their qual.ities in the field, by rec.ords
of any failures or breakages which may have occurred, and by the opinions of officers of expericnce

who have considered the subject. A
' STRENGTIH axp QUALITY or MATERIALS.

With regard to the first, the Committee find that for many years Teak was exclusively used
for all parts of Madras Gun Carriages; but gradually and at various periods, objections were made. to
it, and other woods were recommended and tried for the more impcrtant parts such as the trails,

k &e.

Cheek(;:v;:x}r:;,eﬁ,\\'ever, to the difficulty of obtaining sufficient supplics of other Indian woods, such
as Saul, Peddowk, &ec., which also require many years before they become scasoned and it for use,
Teak has until lately been continued as the chief material in the manufacture.

Licutenant Colonel Simpson, Madras Artillery, Acting Inspector Generftl of Ort?nancc.:, who. has
considered the subject of timber for Gun Carriages, and has rep?rtod upon 1t. at various times, is of
opinion, that the Teak which has been obtained of late years is of an inferior quality to f,hat for-
merly used, and to this he attributes the failures which have occurred, gnd the reports .wlnch have
been made against it.  ITe states that the Teak formerly used was obtained from the hill ranges of
the Malabar forests, and was of excellent quality. _ i

As this supply became exhausted, having been extensively drawn upon for l\av:fl purposes at
Bombay, the forests of the low lands were resorted to, and a.lso those of Durmah ; but in bo.th ca§c‘s
an inferior timber was obtained, owing to the locality in .whlch the wood was grown. Ife is decic.
edly of opinion that Teak grown in hilly spots is slower in growth, and thcx:cfore st.rtzngcr and bet-
ter than that grown in the vallies. Writing in 1848, he quotes the followmg opinions corrobora-
tive of his own, as to the inferiority of Teak grown in the low countries.

Captain
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Nr. Munro, Censervator of Forests says, “ Thc Teuk which grows on the sides and tops of hills
« is far superior to that which grows in the black heavy soil of the low grounds.”

Mr. Edye, Survey Department of the Roy al Navy, alluding to Moulmcin timber writes :
« This timber, as well as that before described, grows on a rich deep soil, and cons(-qu«’ntly

« its maturity is rapid.” .
Colonel Frith, formerly Superintendent of the Gun Carriage Factory, writes to the effect sthat

an open porous grain, great pithiness and sponginess, is general to woods grown on swampy grounds
where growth is rapid.

In ajoint report furnished to the Committee by Colonels Ralfour and Simpson anl Msjor
Black, all experienced Officers of the Madras Artillery, it is stated that: o

« The breaking weights of fine Teak of tlow growth from uplands is from 900 to 1,000 Ibs.
« whereas 600 or 700 Ibs. may be considercd the breaking weight for the rapid grow: ing Teak pro~
« duced in marshy and moist localities.”

The Committeé find that Teak has becn constantly spoken of as being objectionable for Gun .

Carriages for many years past; chiefly it would appear, from its being of a Lrittle nature. The
special Board of Artillery Officers which sat in  Calcutta in 1838 and 1828, having made experi-
ments, are particularly decisive on the subject. They say:

« The result of these experiments, however, leads the Board strongly to recommend to Go-
“ vernment, that Tenk-wood should never be used for cheeks, axletrees, beds, or any parts of the
« wheels of Gun Carriages; but rather that the same kinds of wood should be used as in Bengal,
“ unless on inquiry equally good wood ean be found eontiguous to the other Presidencies. The
« superiority of Saul for checks is manifest, except in the instanee of its specific gravity ; Lut the
« Board think this more than compensated for by its other qualities, and oq)ouall) its dumlnhty,
« until a8 good a wood with less specifie gra'my may be found Out." B

Again, they say ;== o

“ We have already recorded in our procnedm our opinion of the \mﬁtnces of Teak in

« general use under the Madras and Bombay Pres;dencxcs, for Light Field Artillery Carriages.”

“ The proceedings of this Board, and others that have been laid before thcm, it is conceived,
“ hear ample testimony of the inefficiency of the present carriages for service at all the Presi-
« dencies, and it has come to their knowledge, that within a very recent period, three Light Field
“ Arhllery carriages broke down in one mormnrr at Dumdum, when firing the ordinary service
¢ charges.”

Lieutenant Curran, Deputy Assistant Commlssary of Ordnance, who has been employed for
many years in the Madras Gun Carriago Factory, gave evidence before the Committee, and states,
that from his experience Teak obtained in the present day is qmte as good as that formerly used,
and that it bears the same tests; but he considers, that Teak is not altogether the best wood for
Light Field Gun Carriages, owing to its brittlencss.

Mr. Bowman, Conductor in the Manufactory, gives a similar opinion.

The Committee find that Teak-wood was finally ordered to be discontinued for the beams or
trails of - Carriages in 1834, and that at prescnt the componcnt parts of carriages are comtructed
as fullows :—

’

BeamS.ueune. s oune Roscwood Sau] or I’cdd(mk.

Cheeks. ... ceeeeer oo JTeak. :

Axletree cases., . ... Teak, Saal, or Peddowk. ,

Poles, . ovvieennnn Txmcoma.llee, Saul Pccmah, or I’oddowk

Boxes... ............ voonsTeak, .~ : S S

Spokes and Fellics. . Teak, Peddo“k or Pcemah C |
Licutenant Colonel Maitland, bupcnntendent of the Gun Camage Factor) s stath, that Teak
will gradually be still further sdperseded, :

From tables furnished by Colonel Maitland, thc bxeaLm" wcwbts of the chicf woods nppcnr
to bc about as follows :— .

N LSS

L - . ‘ '3.uals Amngc«'.t- Lot
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907 e

;e T

B e —— -yl SR e
L P e e - =

ekt

PRSPPI L VAL ¥ T ORI

BTy

- ———

S 0 e, 4 BB T Pt o TR, g

e

e

g gt Sy, A Y T L anet bl iy

e

a
i

i

3

063 \'
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) 1000
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851
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926G - 888 Ibs. -

{ 888 §
=

976 s,

Rosewoad. .

76
888}8881!)5. R

Pegu teak.....
? 1000

(9206,
Peemah.oeeeeviceranane 888} 888 ths,
856

The specific gravities, as fumiahed by Lieut. Colonel M. aitlaqd, are :—

Peddowkan.. .. 00306
Saul...... SRRy 13 |
Ro%e.eres sres voeesend0°3
Teak..vevreer o v 20.. 350

With respect tb seasoning the timber used in the carriage department, the Committee inspect-
ed the covered stores, which seem airy and of equable temperature, and well arranged; and in the
joint report of Colonels Balfour and Simpson and Major Black, (alrcady quoted), the system pur-
sued is considered satisfactory.

In Appendix A, is a statement also furnished by Lieut. Colonel Maitland, of the places ﬁom
which the various woods are obtained and of the time required for storing and seasomng each
description.

The Committee made enquiries ns to the manner of testing the timber on being recelved into

* the Factory and find that three logs are taken indiscriminately from each batch received, and

~ that three experimental pieces are cut from each of these logs, which are tested by suspending

_ them on two trestles, weights being added to & scale-p'm, which is suspended from the centre of
the pieces.

TRON WORK.

With respeet to the iron work, the Committee find that formerly the axletrees of the Madras
Light Field Gun Carriages were made of rolled iron, and occasional breakages are recorded,
details of which will be found in Appendix D, but that since 1857 the axletrees have been made
of hammered scrap iron sent from England, which, in the opinion of Lieut. Colonel Maitland, is an
improvement, and no failures have occurred since that date. :

~ The Committee have also had the advantage of the opinion of Mr. W, B. Wn"ht Loco-
motive Superintendent of the Madras Railway, who having mspected the process of manufacture,
states :—

“ That the process of forging the axletrees is as cfficient as is compatible with the means,
« and the system in use at the Manufactory, and I see no reason why they should not be manu-
« factured as sound in the Madras Gun Cm'rmo'e Manufuctory as they would be in“England,
« provided the best description of iron is us

Mr. Wright goes on to say:

“ When the stoam hammer is put to work the fucility of manufacture will be grently increas-

: « ¢d, whilst the good quahty of the iron may be ensured by its being made from scrap 1ron in the

. Government Manufactory.”
"\  Several of the axletrees, as well as some of the Royal Pattern made 1 in Eugland, were submit-

ted to severe experiments in presence of the Committee, at which Mr. Wright also attended, and:

the result proved that both in material and manufacture, the Madras axles were excellent, and able
to sustain greater strains and shocks than any that they would be likely to reccive on actual
service, and stood the trials equally well with those of the Royal pattern. Weights of 300 1bs.
were dropped upon them repeatedly from a height of eight feet, which only broke them after many

«  successive blows.

\ o
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_— CONSTRUCTION OF THE CARRIAGES.

With respect to the second part, riz,, the ‘

the Committee find that many changes, (som:
place in the patterns and coustruction of the

subject, and find that the principal changes and patterns have been as follows :—

" Data - l . Name of Pattern. " Remarks,

Previous to - ) ‘ .
- 1836... - .. Colonel Cullen’s pattern......|0 3 i
1836...  ...Special Boards | do. . 1 T d:l(é:k tral.
G. rgl" G(i or Ga(;;':dmor Gene-
1842... ... 8 do. called alse th
: Royal pattern block tm§ Block Tral.

1845 lect Conmittee pattemn.....

15... o.Delect Committee pattern.....

1853.. - [Established pattern, (an ao o
similation of the Royal)... do.

The first, named Colonel Cullen’s éttern, appears to ha i : .
general features were adopted in their mIe)w puttcmiplc)y the Spe‘;?a}elgzaidsi;n;::i?ll: cag;; i and.lts
assex.nbled. at Calcutta in 1836, for the purpose of assimilating the Artillery Equipz:nt o(i:‘e:}? ‘:ﬁlr(‘h
Presidencies—this latter carriage was also a good model, but objected to from it weight. I : 18 e:
another change took place, and a carriage of a different pattern was ordered by the G?)v : nG =
ral. Strong objections were, however, at once made to it by Officers of Madras Artilleemorn o
represented as too heavy, too wide in the axletrees, the weight on the horses necks was v te N
befor;, and the woodenfl\'avcs were thought objectionable. greater than
.- " In consequence, of these representations, and afier consid iscussi ; -
another model was adopted in 1835 for this Presidency, called t;?gleele(cltx:sc &:&gttaczd a?ttcpenm'rc;?s’
however, also failed fo meet its requirements, and to give satisfaction, and was.n vep h:: .
riage. Finally, in 1853, the present, which is called the established pattern, was adoprt);d T‘l;y o
and wood work were reduced, and the carriage is considerably lighter than any of the fo.rmere ey
Appendix B, shewsthe weights of the several patterns for each ealibre. ones

Such is a short account of changes and of discussions upon this question, which have be
carried on for years. S ‘ ' ' o

" With respect to the present pattern of carriages, Licutenant Colo i i ini
that it would be strgngthened and improved by ad?);ting that of the Ro;'l:ll xli[rzltllg:; i::] (t)fleoix'zli(::'
ing particulars, vis. ‘ - )

l.T—In ther dimensions of the beams, those of the Madras pattern being generally smaller,
- N 21& also in the introduction of humps at the clevating screws En‘ Gand 9 powde;
- . .. . Guns. N ( PR I
2.—1In the introduction of the same number of bolts.
.3.—In the dimensions of the cheeks and axletree ic i
Lo o o NTatres pathom axletre césgs, both of which are considerably
- 4—TIn the cheeks being tabled instead of dovetailed, as at present, to the beams.
) 5.~In the adoption of a bent, instead of a straight axletree, ’
-+ Mr. Wright, Locomotive Superintendent of the Madras Railway, in giving his opinion of
the ii[onw(o:rk, coinc}dc;ls as to the model of the Royal Artillery axletree being supe:ior.
» ~ Mr. Curran, of the Gun Carriage - Manufactory, " wi i
it o o1 1 i e Y, ag‘rees generglly thh Licutcnant Colonez
.~ In Appendix C, will be found the comparative dimensions of the Ro fages
furnished by Lieutenant Colonel Maitland, I;nd his remarks upon each p:’rat;l i'md ados camafgci
", - Lieutenant Coloncl Barrow, Madras Artillery, Principal Commissary of Ordnance, who was
asked by the Committee for an opinion upon the carriages, considers, o :
oL T}mt tl.le present scantling is sufficient under the conditions of good #orkmanship and good
‘ ‘: material being employed on the part of tho manufacturer; and thoreugh care being exercised
« on the part of the officers in charge of the carriages.” :

H - .

genefal) construction and patiern of the carriages,
e of which are of an important character,) have taken

Light Field Gun Carriages duri
! ges during the last 20 years.
They have consnlted the voluminous records of the Madras Artillery Select Eéommixcc upox)xez;:o

P
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" RESULTS.

With regard to results, the Cowmittce have drawn up a Table, from records furnished them
(Appendix D), shewing the number of Madras Field Gun Carriages which have been made of each
pattern and calibre, during the last 20 ycars, the wood of which they were constructed, how many
have failed, and in what parts. .

From this table it appears that of 358 constructed, 43 have failed, principally in the beams

and axletrees.
The general abstract is as follows :—

[ Made. | Failed.
|
9 Pounder Carriages.................'..... ceees] 112 0 15
6 T} T} P A R R N N N A R XA 84 ' 6
24 ” IowT. Carriages. .. tcieurees v aeenes 104 { 21
1z, ” 58 1+ 1
Total...... 358 @ 43
Of th 26 were 1n the Beams. Some of these carriages
Fail ° { 9 axletrees gave way. failed in beams and
aLiures. 4 14 were of less importance. axletrees also.

Of Colonel Cullen’s pattern 10 were made of which 1 failed

» Special Board’s  do. 67 do. do. -5 do.
. G 0. G do. 8 do. do. 4 do.
., Select Committee do. 67 do. do. 11 do.
,,» Experimental  do. 1 do. - do. 1 do.

»

Established do. 205  do. do. 21 do.

Ja ) -—

Total...... 338 - 43
Licutenant Colonel Barrow, Madras Artillery, considers the chief breakages occur in the 21

- Pdr. Howr. Axletrees; but his general opinion of the carriages, especially after his late experience

in the ficld, is that they stand well under the severe tests to which they are subjected.

Colonels Balfour and Simpson, and Major Black, Madras Artillery, in their joint report, give a
decided opinion, that the proportion of breakages in the Madras Gun Carriages has been greater of
late years, than it ought to have been ; and they attribute the failures chiefly to the use of inferior
teak in the mapnufacture.

Licutenant Colonel Maitland, Superintendent of the Gun Carriage Factory, states that the chief
Lreakages in the trails occur at the weakest part, between the point touching the ground and the
elevating serew, and he advocates that part being strengthened by bolts. :

With regard to the failures in the axletrees, itis his opinion, that they proceed chiefly from
want of substance in the axletrec cases. (Vide his remarks upon this point in Appendix C.)

OPINIOXN.

The Committee having, as far as possible, investigated the several points connccted with the
subject under consideration ; are of opinion, that Teak is an objectionable wood fur the principal
parts of Light Field Gun Carriages, owing to its brittlencess, aud that its usc should be still further
+ restricted, especially as regards the cheeks, unless teak of the first quality can be obtained.

By refercuce to Appendix D, it will be observed, that in many instances the beams of carriages
mmade of this woud, of the established pattern, have broken, some even at proof, and this wood is
evidently therefore unfit for beams of the present scantling and construction. Saul appears un-
doubtedly the best wood for the most important parts of Carriages. Peddowk scems open to some
objections and further expericnce is required before a decided opinion can be given respecting it.

“The mode of testing the timber on being received, as already described, is satisfactory, as far as
it goes ; Lut the Committee consider that the selection of ouly three logs for the purpose, out of
cach bateh, is quite insufficient to cnable any opinion to be formed as to the general quality of the
wood, and recommend that cach log De tested separately, as the quantity of wood required for this

purpose is very small.
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With regard to the iron work, although the material and workmanship appear to be satisfuc.
tory ; still as a Nasmyth's hammer is now lying at the Carriage Factory, the Committeo agree with
Mr. Wright, in his recommendation that it should at once be sct up and made use of. '

With regard to the present pattern of Carriage, the Committec are of opinion, that in scantling
and dimensions, it i3 insufficient ; that strength has been saerificed to bightness, and that generally
the proportions and construction of the Royal pattern should le adopted, as recommended b}
Licutenant Colonel Maitland, riz., in the beams, checks, aud axletree cases; and in the introduction
of humps for the 6 and 9 Pdr. Carriages; also, that the checks should be tabled, instead of Lejne
dovetailed to the beams. °

They adoveate the adoption of the same number of bolts as jn the Royal earriage, and of the
bent instead of the straight axle. ot

The Committce further recommend, that the iron work of the trunnion Loxes and plates be
assimilated in dimensions to the Royal pattern. The ouly differences wlich will then exist
between the two patterns, will be in the modifications necessary to mcet the differences in size of
the ordnance in use, with the two services. : ’

The Committee do not consider it necessary to make any alteration in the wheels, beyond the
slight modification which will be required to meet the proposed Lend and form of the axletree
arms. .

In conclusion, the Committee, in considering the proportion of breakages which have taken
place in the last 20 years, as set forth in Appendix D ; are of opinion, that it certainly is greater
than it ought to have been ; but without the means of making comparisons with carriages constructed
at other Factories, it is difficult to draw a satisfactory conclusion on this point.

They cannot, however, help remarking on the numerous changes of pattern and construction
which have occurred during that time, some of which scem to have becn of very doubtful utility,
and may account for the many failures that have taken place.

(Signed) P, ITAMOND, Colonel,
President of Committee.

( " JOIIN ADYE, Licutcnant Colonel,
Royal Artillery.
» E. BRICE, Licutenant Colonel,

Madras Iorse Artillrey.

”» T. I. CANPBELIL, Captain,
Madras Artillery.

» J. DESBOROUGI, Captain,
Royal Artillery.

MeMBERS.
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APPENDIX A.

Statement shewing the sources from which the undermentioned Timber 8 obtained and the mode of storing and scasoning it in Logs and half Wroughts.

at the QGun Carriage Manyfactory.
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Supt. Qun- Carriage Mannfaclory.
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MADRAS RAILWAY.

JLaoconorive Derarryrxt,
Excixeer's Orricr,
- Mibras, 2304 Jannary 1860,

From WILLIAM BARTON WRIGHT, Exq.,

Locomotive Superintendent, Madras Railicay.

To TILE PRESIDENT axp OFFICERS or Tue COMMITTEE

on Ordnance Carriages, &e.
» . - )
GExTLEMEN,—In compliance with your request, I beg to forward ysusuch observations as [

have to make, on the experiments made under your inspection in my presence at the Gun Carriage
Yard, on Wednesday the 11th instant, for the purpose of testing the comparative strength of
axletrees made in the Madras Gun Carriage Manufactory, and those manufuctured in England.

2. The accompanying tabular Statement shews the actual resalts of the tests on each deserip-

. tion of axletree, and it will be scen thereby, that the axletrees manufactured at Madras, stood without
exception the tests, without exhibiting any flaw whatever, either in tho workmanship or in the
material ; whilst one of the Itoyal Artillery axles failed immediately, and broke at the third blow.

3. The result of these experiments, as shown on the table, might lead tothe inference, that

the axletrees manufactured in India, are superior to those manufactured in England ; Lut my opinion
is, that the case of the first Royal Artillery axletree being unsound, is exceptional, and [ do not
thercfore, think, it would be fair to draw any conclusion unfavourable to the manufacture of the
Toyal Artillery axles in general, from the fact of this particular axletree having failed.

4. Indeed, the results of the test of the sccond Royal pattern axletrce must have convinced

vou of the general excellence of its material and manufucture. The quality of the metal was un-
exceptionable ; but it was clear that the axles had been forged in two distinet parts, and then welded
in the middle, and the failure of the first axle was solely attributable to the imperfection of the weld,
the axletree having given way from the opening of the scarf where it had been welded.

5. Thesecond axle also opened elightly in the same way ; showing thus, that the system of mak-

ing the asles in two parts and then welding them together, isnot so rcliable as that of forging them
solid. '

6. The first Madras made axletree that was tested, stood remarkably well, and afforded

convincing proof of the soundness of its manufacture, the metal was also of excellent quality ; but
the bar of iron from which it was made, bad evidently been made from bars of iron faggoted
together; that is to say, from bars of iron piled together longitudinally and welded into a mass.
The result of this was, that the iron opened in layers running lengthways in the axletree, and
when the axletree bent from the blows it received, the under part, or that which formed the out-
side of the curve of the bent axle, Legan to open in the fibre, and the under layer of iron was
broken right through, before the upper one began to open.

7. The same appearances characterized the experiment with the second Madras pattern

axletree.

8. The Royal pattoﬁ axletree showed no such opening of the metal lengthways, as shewn

in the Madras axletrees ; and this difference ‘resulted, in my opinion, from the Royal pattern
axletree being made out of scrap iron, or from a medley of small pieces of iron of a variety of
shapes and sizes, welded together under a steam or tilt hammer. The mingling of the fibres of
iron thus manufactured, gives great strength to the bar produced, and I would call the attention
of the Committee to a fact which I pointed out at the time of the experiment, namely, to the
difference of the curvature described by the Royal and Madras axletrees, when yielding to the
blows dealt them. The Royal pattern bending in a regular curve, thus, ~_ the

Madras axle bending at an angle in the centre, thus ~~__— - Thisdifference, I ascribe
entirely to the diffsrence I have just pointed out, in the manufacture of iron from scrap and from

e

13

faggoted bars. The Royal axletree bent as one picee, and could only bend as the fibres on the
outside of the curve deseribed throughout its length opened out, and as the fibres on the inside were
compressed.  The Madras axletree bent as two or more pieces of separate iron would bend, the
outer layer opening and breaking right through, the inner layers bending ; the outer layers, from its
scparation from the under layer, losing the support it would reccive from it, both in resisting the
opening out of the fibres-on the one side, and of the compression of the fibres on the other.

9. In my opinion, there .can be no doubt of the great advantage that the Gun Carriage Ma-
nufactory will possess, when the steam hammer is put to work ; not only in the forging of axletrecs,
but also in the manufaeture of the iron itself; the quality of which may be cnsured by being made .
out of the best scrap, Ihad some conversation with Mr. Ingle, whe is evidently a first class
Forgeman, and under his superintendence, there is no doubt that forgings could be turned out from
the stcam hammer in the Gun Carriage Yard, equal to any in the world.

10, With reference to your inquiries as to the system of seasoning Timber, as followed out
in the Gun Carriage Manufactory; I regret, that my experience of Indian wood is too limited, to
cuable me to offer any confident opinion ; but so far as I am able to judge, I should think the time
allowed for seasoning the timber generally, is ample ; whilst it is evident, that great careis devoted
to the process. '

T have the henor to be,
\Genﬂemcn, .
Your most obedient servant,
’ (Signed) W. BARTON WRIGIT.
. Height from . .
%f{ﬂf Description of Axletrees. ;]:iegﬂlf: vtvha: Wu(;fim M‘Ef_zaw Dgg;? - Remarks,
dropped.
1Royal Pattern, 24 poun-
der howitzer.... .....] 8 feet | 72 1bs.[1,622 1bs.| none .
2 do. do. 51 feet | 300 Ibs.|5,472 1bs.| 1} [Aslight fracturein the middle
: caused by the opening of
the scarf,
3 do. do. 8 feet | 300 1bs.16,762 lbs.| none |Broken entircly.
1'Established Pattern for
I all calibres. .......| 8 feet | 72 1bs1,622 Ibs.| do. _
2 do. do. 5% feet | 300 1bs|5,472 Ibs| 31} [\ very slight fracture.
3 do. do. « 8 feet | 300 1bs./6,762 1bs.| 3} do.
4 do. do. 8% feet | 300 1bs.16,912 1bs.| 4 do.
5 do. do. 8} feet | 300 1bs.|6,984 lbs.| 71 do.
6 do. do. 83 feet | 300 1bs.|7,080 1bs.| 83 do.
7 do. do. 8% feet | 300 1bs{7,080 Ibs.| 93 do.
8 do. do. 8% feet | 300 1bs.{7,080 lbs.| 12} [Broke half way.
9 do. do. 8% fect | 300 1bs.{7,080 Ibs.| 15} do. .
1 Royal Pattern, 24 poun-
03’; howitzer......?..-... 5} feet | 300 1bs.5,4721bs) 1%
2 do. do. 82 feet | 300 1bs.[6,984 1bs| 4 ]
3 do. do. 81 feet | 300 1bs{6,0841bs| 53} |[Scarfslightly opened at the
middle of the body.
4 do. do. .| 8% feet | 300 Ibs|6,9841bs] 7} do. do.
1Established Pattern for
Qa}lil cl:ﬁl?res .............. 51 feet | 300 1bs}5,472 Ibs 1}
2 do. do. 81 feet | 300 1bs.|6,984 lbs| 3%
3 do. do. 8] fect | 300 1bs|6,984 Ibs| 5% ‘
4 do. do. 8} feet | 300 1bs|6,984 1bs.| 71 [A slight fracture.
1'Assimilated MadrasPattern; 83 feet | 300 1bs.|6,984 1bs) 1}
2l do. do. 81 feet | 300 1bs[6,984 Ibs.| 2}
11th January 1860. (Signed) W, BARTON WRIGHT.
\
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