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Appendix No. 1.—Statement showing the out-turn value of silver metal

Deo.

Do.

worked, and the losses and gains thereupon, in the Cal.
cutta, Bombay, and Madras Mints, from 1841-42 to
1852-53.
2,—~ Abstract of the results as to'the expenence of the Mints of
Calcutta, Bombay, and Madras, from 1841-42 to 1852-53-
3.—Statement showing the gains in the Calcutta Mint, and the
rates per lac of the coins issued for the twelve years, from
1841-42 to 1852-53.

4,—Statement showing the operative losses in the various de-

partments of the Calcutta Mint, and the rates per Iac of the
coinsissued, for the twelve years, from 1841-42 to 1852-53,

5.—Statement showing the net results in the various depart.-
ments of the Calcutta Mint, for the twelve years, from
1841-42 to 1852-53.

6.—Statement showing the gains in the Bombay Mint, and the
rates per lac of the coins issued for the twelve years, from
1841-42 to 1852-53.

7.—~Statement, showing the operative losses in the various de-
partments of the Bombay Mint, and the rates per lac of °
the coins issued, for the twelve years, from 1841-42 {o
1852-53.
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" Appendix No, 8.—Statement showing the net resultsin the various depart-

Deo.

Do.

Do.

Do.

Do.

Do.

Do. )

ments of the Bombay Mint, for the twelve years, from
1841-42 to 1852-53.
9.—Statement showing the gains in the Madras Mint and the
rates per lac of the coins issued, for the twelve years,
from 1841-42 to 1852-53.
10.—Statement showing the operative losses in the various de-
partments of the Madras Mint, and the rates per lac of
» the.coins issued, for the twelve years, from 1841-42 to
1852-53.
11.—Statement shewing the net results in the various depart-
ments of the Madras Mint, for the twelve years from
1841-42 to 1852-53.
12.—Letter from Captain Burke, Bombay Mint. Master.
13.—~Letter from Col. Forbes, Calentta Mint Master.
14.—Statement shewing the. fineness of the coins issued from
the Madras Mint, as per Aseay Master’s pix reports, for
the twelve years, from 1841-42 to 1852-53.
15.—Statement showing the losses, charges, and -profits, in the
Calcutta Mint, for the year 1852-53.
16.—Pyx report of the Calcutta Mint from 1841-42 to 1846-47.
17.~—~Bombay Pyx coins from 1841-42 to 1851-52.
18.—Statement of the results of work in the Madras Mmt
during the 23rd settlement, viz., from 1st May 1854 to
10th January 1855.
19.—Silver melting room account, from st ‘May 1854 to 10th
January 1855. »
20.—Statement shewing the number of pix assays made during
the 23rd setilement, viz., from lst May 1854 to 10th
January 1855, with the calculated fineness of the coms
thereupon.
21.—Statement showing the course of work in the laminating
department for the month of September 1854, and the
influence of each process upon the weight of the silver
subjected to its operation.
22.—Statement of experiments made at the Bombay Mint.
23,—Assay and out-turn report on twelve musters of drosses of
the 23rd settlement, received from the Mint Master on
the 9th January 1855.
24,—Table shewing the correspondence, betwen the rates per
lac, per mille, and per cent, in rupees, annas, and pice.

GLOSSARY OF TECHNICAL TERMS.

Addttwnal Alloy.—The copper, or other alloy put into the mixjure in-
tended to form ¢ Standard” silver, beyond the true arithmetical proportion, in
order to compensate for loss of base metal during manipulation.

Alligation.—The mixture of silver of various qualities melted together to
form “Standard” metal.

Anna.—The one sixteenth part of a rupee, or of the {ola weight.

Annealing.—The exposure of the ingots, laminated straps, or blanks, 10 a
red heat in a reverberatory furnace, to soften and fit them for coinage.

Assay —The expeditious chemical analysis, whereby the proportions of
silver or gold and base metal in any compound is ascértained.

Assay Pound.—The weight of the sample actually submitted to experi-
ment.

~ Better.~—A term applied to silver (or gold) when it is more or less supe-
" rior to the precise “Standard,” indicating that it contains a larger proportion
of the precious metal.
- Betterness.— Superiority to ¢Standard.”

Blanks.—The unfinished pieces as they are punched from the straps,
previous to raising the edges, and cleaning and stamping them.

Bleaching.—Boiling the pieces in dilute sulphuric acid— to whiten them.

B}. —This sign siguifies that the metal or coin to which itis applied is
“Better” or superior to Standard, by half a pennyweight in the pound troy,
or the ;1;th part.

Bullion.—Precious meta‘ suited for coinage, usually in the form of bars, -
or coins not current in the country to which the Mint belongs.

Drosses.~The Sweepings of the different rooms, slag and cinders from
the furnaces, and earthy matters collected during coinage, which are supposed
to contain silver.

Granules.—Finely divided particles of metal, formedby pouringit, when
in a melted state, into cold water.

Ingot.—A flat bar of standard silver, generally about 15 inches long by
2} broad, and either Jth inch or one inch thick ; cast in that peculjar form to
facilitate lamination for coinage.

Lae.—One Pundred thousand.
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With regard to any other information, I have endeavoured in each case
to quote the authority, in order that you may have independent means

of verifying every important fact ; and I trust that you will in none find-

_any serious error. .

5. It is possible, however, that in spite of all my endeavours, an
oversight or inconsistency may still bé found here and there in the Re-
port or its Appendices, arising from the causes* above mentioned ; but
whether this be the case or not, I trust that your Committee will see rio
Just cause to take exception against the general accuracy of the state-
ments and principles which I have advanced ; and , which, founded as
they are upon many years close obscrvations and attentive study, are, I
hope, deserving of your full confidence. )

6. Your Committee will find the general results of the investiga-

tion fully stated in paras 9 and 13 of the Report, and a few general re-

marks connected therewith in paras 105 to 108, to the request contained
in the last of which I réspectfully solicit your attention, as well as to
para 21, page 9.

7. You will no doubt observe, with satisfaction, that in all the
Indian Mints there has been very great improvement of late years, the
large losses experienced formerly having been lately replaced. by gains ;
thust you will} perceive that during the first half of the twelve years,
the losses in the three Mints (including Madras, which,had a gain of
11,790 Rs.) amounted to Rupees 2,31,615, instead of a gain of 3,88,583,
or a total loss of 6,20,198, at the rate of 103,366 per annum ; while
during the second period of the same length, the result of the opera-
tions of all the Mints has been a gain of Rupees 18,107 (instead of a gain
of 2,96,630)§ a great improvement, indeed, upon the former experience,
and indicating a diminution of loss as compared with the past, of 67,446
Rupees per annum ; but less, notwithstanding, than it should have been,
by Rupees 2,15,523—and thus indicating still the existence of some
causeg of undue wastage, and room for further improvement, to the
extent of 35,920 Rupees per annum, in addition to pre-melting reco-
veries of the value of from 7 to 217000 Rupees per annum more.

8. Your Committee will also observe that, with the exception of
one year out of the twelve, this Mint has never exhibited a loss on its

* In some instances trifling discrepancies oceur in ¢onscquence of thearnnas and pice
being disregarded.

t Y}d"-f to pata 67, page 24.

* Para

§ Vide Report, paras 31, 33, 38, and 40,

v

tl:ansactions ; that during the first six it realised 49 Pt?r cent of t}-ne
gains which would be experienced by perfect w:ork, during the last six
64 per cent ; and that latterly, owing to the discovery .of the most ob-
scure of the causes .of loss and deficiency, and the cc?ntmvance of means
of obviating them, the former losses have be.en entirely put an e.nd to,
and the whole of the surplus shown theoretlca}lly to be: proper in 'the
coinage of silver bullion has been, realisefl. . The same W.lll, I have 11ttle
doubt, be the case in the other Mints within a short period. .

9. Should I have succeeded in establishing the truth of the prin-
oiples W};ich I have endeavoured to demonstrate, and should they be
considered worthy of adoption by Government, I venture to hope t%lat
they may be found of more value than. the - mere economy resulting
from them ; as they may furnish the basis for the es.tabhshment of: a
simple check over the important but o})s.cure operations of: the I.nd1an
Mints, and wholly relieve the Authorities from the cons1derat10n. of
those numerous technical details of internal I.nanagement, a fevy of which
have been given in'the Report ; and which, in the aggrege{te, if pro.peﬂ.y
and fully inquired into, may almost be compared to a science, which it
takes years of experience fully to comprehend.

I have the honor to be,
Gentlemen,
Your most obedient Ser\(ant,
J. T. SMITH,
- ‘ Mint Master,

Forr ST. GEORGE, Mm’r,}
25th April, 1855.



REPORT

On the Results oblained in reference to the custody and produce of Silver
Bullion in each of the Indian Mints, prepared in conformity with the
Resolution of Government, contained in Minutes of Consultation 6th
January 1854, and the Instructions of the Mint Committee, under date
the Gth April 1854,

1. The object of the preseut Report being to investigate more par-
ticularly the results connected with the safe custody and restoration of
the bullion, a question on which there exists much difference of opinion,
I myself having ventured to propose improve-
ments in the former practice of the Indian
Mints, I trust that I shall be excused if I take the liberty of referring
to the principles which I have endeavoured to establish, as they will con-
) veniently furnish a standard of comparison, and, as I trust I shall be able
to show, point to a degree of success which we may in future make our
aim, and which we may reasonably expect to attain to.

Object of this Report.

2. The following statements have been prepared to illustrate this
subject :—Appendix No. 1, shows the experience of each of the Mints,
as stated in the official records submitted by the head of the department,
and Appendix No. 2, is an abstract of the same, both of them divided into
two periods of the six years preceding, and the
six following the publication of my views as
to the results which ought to be met with in the manipulation of silver
bullion, and which results are contrasted in the abstracts with the results

Tables referred to.

actually recorded.

3. If we examine the first of the periods above-mentioned, viz.,
from 1841-42 to 1846-47 as exhibited in the abstract Appendix No. 2,
we perceive it to be stated that there ought to
have been a gain* by the operation of the
three Mints of 227,265 Rupees, whereas
the accounts rendered by the Mints show that there was a loss, during.

Results shown by official ac-
counts as submitted.

¥ This is a true surplus value of bullion, 9s'compared wi.th the value charged in the ac-
counts, and paid for%o the merchants. This is not a question of profit and loss, as relates to
expenses and income ; but one regarding the .effccts of the mampulatl_on of the precious metals,
which 1 have veutured to affirm ought to yield an excess. The profits and losses of the Mint,,
by scignorage, &c., as contrasted with charges, is quite a different thing,

o
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the six years, of 340,974 Rupees ; although they include a gain by the
Madras Mint of Rupees 10,953. Had the Madras Mint exhibited a
similar result to the other two, viz., a loss, which in proportion would
have been 33,853 Rupees, the total losses would have been (383,780
Rupees) three hundred and eighty-five thousand, seven hundred and
eighty Rupees.

4. It will be shown hereafter that the statements recorded by the
Calcutta Mint required correction, to exhibit the true bullion results,
as they contain entries of loss which are not losses of bullion ; and there
are also sources of gain mnot included in my
. estimate in Appendix 2, which is founded on
a surplus of only one per mille on all bullion. The Bombay Mint ac-
counts also require some correction, to fit them for comparison, as they
include losses in refining, which are not properly losses in coinage, and
are not equally sustained by the different Mints ; and also gains and
losses by the overweight and deficiency of the coins. The statements
will indeed require to be examined in minute detail, and it is probable

Accounts require correction,

that, if due allowance were made on both sides, the result would be, as

regards the first period, not very different from that represented by the

official records ; but before entering upon this investigation, I would

respectfully observe, that the actual gain pro-

cil}l‘;{"’mme of the new prin- 56ed by the adoption of my principles, in

preference to the former system, is represented

by the difference between the lossin the above six years of 385,780

Rupees, and a gain during the same period of 227,265; total 613,045
Rupees. Indeed, this is not all. '

5. Tt will be seen, upon a careful analysis, that the sum total of .

the gains which ought to have been realized during the first period in the
three Mints, is 388,583" Rupees, and the actual result a loss of 231,615
Rupees, being a difference of 620,198 Rupees; but this actual result
includes a gain instead of a loss by the Madras Mint, and the above con-
trast Supposes the same system, and the same results, to obtain inall three ;
in which case, assuming that the loss in Madras had been in the same
ratio to the bullion operated on as the average
of the other two, it would have. amounted to
23,414 Rupees. The total losses, as corrected, would, under that sup-
position, have been 266,819 Rupees, and the total difference in the six
years (655,402 Rs.) six hundred and fifty-five thousand, four hundred
and two Rupees.

Saving to be effected by them.

* Vide paras 23, 24, and 23,

. ples.
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6. These remarks I have been prompted to make
wyhat appears to me to be the great importance of eﬂ'ectir:
“ticable improvement in the management of the Indian M

not .only by
g every prac-

ints, but also
because I feel that, were I to refrajn from

alluding to the statements which I long* since

. . officially made, I should appear t i
in the virtnal condemnation which has been passed uplz)pn the1‘1)1 ; chr}I:ize

ff)re think it my duty now to state, that after nine years further e
rience, Tam not only able to repeat these statements with fuller assu hes
of their a‘ccuracy, but am also of opinion, that the restrictions su rartw;‘
by my wish to avoid exaggeration, may, in great measure, be re%‘ng::efi

s

and even a higher standard i i
and eve g ndard of success aimed at than that which I pre-

7. Asit will throw a light upon the examination now to be en.

tered into, I will briefly recapitulate the princ
They are as follows :— P e the principles above referred to.

Neglect of the bj
‘hitherto, et

ls:t. That there is no loss (at least no
appreciable loss) of silver, during the ordinary
operations of coinage; except in the drosses.

Statcment of the new princi-

‘ Znd. Consequently,
fairly and fully reckoned,
ought to be accounted for.

that if the silver remaining in the drosses be
the whole of the silver received by the Mint

3rd. That as the amount of sj »

: silver actually received i
«exceeds that registered in the accounts by the ?‘, 7 e it
and as by Article 1st there is no less,
without diminution,

" unreported fractions,”
. these fractions ought to be delivered
and constitute an excess at the close of operations

8. Instead of the 2nd and 3rd of the above articles
perhaps be more convenient hereafter to say that :
economically extracted from the drosses ’
siderable part therein, ’

it would
as the silver may be
" 50 as to leave only a very incon.
and as it would be practically i i
. . Y lmpossible to
calculate the unreported fractions within very narrow limits pand there
- - ’ -
fore a margin of uncertainty of some extent must necessarily be allowed,
B 2

Do. modified. .the doubt being given in favor of the Mint
it follows that, assuming the Government mak .

a moderate calculation of the produce of the unreported fractions, th .
is no necessity to take the silver left in the drosses into conside;‘ati:;?
?

* In a printed memorandum forwarded by Captain Buckl
+ No notice has been taken of the subject oﬂigially, th:t Ie:; :};:a.::h fM “}:"511 184_16.
that it was referred to Bengal, of, shough it appears



4 REPORT ON THE INDIAN MINTS.

but that every Mint may be expected to deliver the silver debited against

it, without waste or deficiency, and with a surplus corresponding to the
calculation.

. 9. Tt will be my duty to explain hereafter to what extent these
views have been realized hitherto, and to point out the causes which have
created a difference between the results which I have stated to be capa-
ble of attainment and past experience; at present, it may help to remove
some prejudice, if I draw attention to the fact that greatimprovement
has already been effected in all the "Mints, since the subject was first
noticed ; as will be seen by reference to the experience of the second

Improvement already effected. period of six years, givenin t}Ee abstract State-

v ment No. 2, as compared with the results of
the first, mentioned in para 3; and I trust that as this comparison de-
monstrates the truth of my opinion, that oensiderable improvement was
attainable at the time of the publication of my views, it will not be thought

unreasonable in me to expect that, eventually, the full measure of success
which I look for will be attained. ~ '

10. In the 'second period, instead of only one, two of the Mints
exhibit a net gain upon all their transactions, and the third Mint has a
gain in three successive years, though exhibiting a loss upon the whole ;
but on investigation it is proved that this re-
corded loss is erroneous, and the true result is
in fact a gain, thus realising a net gain by the operation of all the
three Mints for the second period, instead of a loss as before.

Tmprovement particalarized,

11. Referring to the abstract of the second peridd.in Appendix 2,
your committee will observe, that the records of the Calcutta Mint show
a loss of 38,205 Rupees, instead of a gain of 94,398 ; the Bombay Mint
a gain of 22,542, instead of a gain of 81,826, and the Madras Mint a gain
of 16,208, instead of again of 15,173 ; the ex~
pected gains being in all cases equally calcu-
lated at one per mille, or 100 Rupees per lac, of the bullion operated on.

Results as reported.

12. Correcting the accounts of the Calcutta Mint, as above ex-
plained, the effect is to show the bullion losses as having been less than
' they are represented, though the gains which

" o%fs““s as corrected. 2nd Pe- 1, 0ht t0 have been met with, and with which
they are contrasted, ought also to be more than

my calculation. The deduction which ought to be made from the losses
shown in the abstract is not less than 87,764* Rupees, thus showing a

* Vide Statment No. 5.
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®
real gain‘*‘instead of a loss, as recorded ; while the addition to the gain
which ought to have been realized is Rupees 79,555,% so that the com-

. parison, if properly stated, would be a galn of 49,559 Rupees, instead of

a gain of Rupees 173,953+ which there ought to have been. Hf:nce t}}e
net actual result of all the three Mints, during the second period, will
hereafter be seen to be an apparent gain of 81,107§ Rupees, which is at
the rate of 42 Rupees per lac of the bullion operatéd on, instead of an
apparent loss as in the first period, in two Mints, at the rate of 117 Ru-
pees per lac. .

13. Perhaps the gnprovement which as taken place will be more
 clearly exhibited by stating that, whilst during
Improvement more cleatly ¢ho first six years, the losses in the Caldmtta
stated: , Mint, reckoning as such, in all cases, both the
losses actually realized and shown by the accounts, and the gains which
ought to have been experienced, were 406,248| Rupees, or 67,708
Rupees per annum,q during the second six years, they have been reduced
to 124,394** Rupees or 20,732 Rupees per annum.t+ In Bombay, while '
the losses during the first six years were 202,008%* or 33,668 Rupees per
annum,§§ during the second period they fell to 84,617{][| Rupe(?s, or 14,
103 Rupees per annum. In Madras while the loss during the first six
_years came to 11,9429 9 Rupees, or 1,990 Rupeésper annum. *** during
the last six they were reduced to 6,512}4+ or at the rate of 1,085 Rupees.
per annum.}f} Your Committee will be glad to find it shown§§§ that we
have at last succeeded in exeinguishing even the whole of this loss, and
that there is reason to believe, that in future, the whole amount of gains
by unreported fractions, except the value in the dross, will be realized ;
and I need hardly add my persuasion that the same will also be the case
in the other Mints.

14. The corrections in the Calcutta statement are chiefly owing,
first, to the value, or price paid for copper

mf:c‘é‘;s!;fsf. the corrections t0 604 in alligation, being put dovsfn amongst the
losses of bullion, and second owing to the fact

* Loss recorded.. ..38,205a t Vide Appendix No. 2, and para 31,
$ necoeesees87,764 @ t Vide para 31.
Dedue § Vide Appendices No. 5, 8 and 11.

Gain—149,559 .
a Vide Appendix No. 2.

i 301 Rupees per lac of the issues by the Mint
ﬂ"V{(’liedgm‘gris?;1. X 131 Rupees per lac of out-turn.
1t Vide ]?ara 24, . §§ 279 Rupees per lac of out-turn,
Il 103 Rs. per lac of out-turn—vide para 33. T¥ Vide para 25,
#%* 59 Rupees per lac of out-turn. t1t Vide para 40. .
114 43 Rupees per lac of out-turn. §4§ Vide para 87 and Appendix 18,
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.

of large values of late standard Rupees, being debited to the Mint, not
at their actual assay value, minus unreported fractions, but at the nomi-

nal fineness “‘standard,” when often above it by sometimes 11, or even -

2 dwts. The subject of the value of copper is more fully remarked upon
in paras 93 and 94 of this report, and that of the late stapdard Rupees in
Memorandum C. The nature of the adjustments required by the Bom-
bay accounts to fit them for use, has been already explained.

15.  And the Madrasaceounts too require explanation, im reference
to this comparison ; for although true in themselves, they would otherwise
lead to the fallacious inference, unavoidable op a hasty inspection of

Remarks on accounts of the th€M, that the princip?es advocated by me had
Madygs Mint. been fully realized and established by the
results of the last six years; the surplus being even more than the antici-
pation; but the fact is that such has not been the case in the way it would
appear, with the exception of the last year centained in the statement,
(1852-53) the profits in the preceding years being increased by items of
gain not connected with the actual manipulation -of the bullion subse-
quent to receipt.

16:  As I am of opinien that much benefit may result from a full
and elaborate (and I fear it cannot but be tedious) examination

Minute investigation * of all the details of the practice of , the three
desirable. Mints, Bdo myself the honor to submit the ac-
companying three series of statements, Appendices Nos. 3 to 11, which
enable me tolay before you the minute detdls of experience, and show
the items of loss in each department of all the Mints, and also to trace
the causes which have led to them,” and I am glad, that in endeavouring

* These statements have been prepared in a precisely similar manner for each Mint,
and 5o as to represent the gross apparent waste, or difference of standard weight, and its
Tate per lac of the coins issued by the Mint, for every process. In some respects it would have
been more convenient to have adopted the methed usually employed in the Mint statements,
of representing the losses at their rate per cent, or per mille of the bullion operated on, but
on this oceasion it appeared to me to conduce so much to the perspicuity of the general com-
Parison of results, to refer all gains and losses to one uniform standard, that I have given it
the preference. It is necessary to bear this in mind in considering the apparent losses in

melting and laminating, because in both of these the metal operated -on is, in round numbers,
about double the issues from the Mint, .

With the view to greater clearness, also, 1 have, in setting down values, used the nearest
integral Rupee, in place of inserting the annas and pice. As the rates are per lac, the
fractional entries have been rendered unnecessary, and ratios of gain and loss are correctly
shown which weuld be uniatelligibly minute if they were estimated per cent, or even per
mille. Por the convenience of those who have been accustomed to different rates, a table has

been prepared, Appendix No. 24, showing the comparison of the various rates up to 150
. tolas per lac, :

REPORT ON THE INDIAN NIINTS;. g

to point out what is still wanting in our practice, I shall be able to do
so by referring to the defects of my own administration rather than that
of others, :

17. I propose: therefore, to analyse the operations of all the th.ree
Mints, confining my remarks chiefly to that of Madras ; and before doing
. . so, Iwould beg leave respectfully to warn
gng:;u;&::({'}l o smvestt your committee against the unfavourable im-
) pression which the statements I shall have ta
make will probably produce in your minds. . In layililg before you an
undisguised representation of all our transactions during twe.lve years,
I shall have to mention losses arising from negligence and dishonesty ;
but it must be remarked that, although with increased experience, and
an enlarged knowledge, only acquired of late years, I am now atble t.o
look back upon our past results, and point out their deficiencies ; it
would be wrong to suppose that it was possible, in the absence of this
knowledge, to have detected them at the time, or to have sooner placed
matters upon a satisfactory footing.

18. Statements No. 3, 6, and 9 show the sources of gain in each
of the Mints, and the actual benefit realized from them during the twelve
years under review., They are as follows :—Unreported fractions. The

nature of these, and the amount of gain caused
sxfsett‘::f'g:iﬂtl& % 6, and by the unreported fractioms, in the.- Indian

Mints, is explained at length in Memorandum
A, appended to this report. The actual value of them is distinctly
shown in the Bombay statement No. 6, being at the rate of 119 Rupees
per lack on the coins issued (which must be about equal to the bullion
operated on).

19. There is another scource of apparent gain, viz., the * additional
alloy” put into the pots, over and above the true mixture or ¢ alligation.”
The nature and object of this addition is
fully explained in Memorandum B, where it
is shown that it cannot be the means of any real gain, but that it is
indispensable, as the only ‘method of avoiding a real loss.

Jtems of gain in Mints,

20. Inthe Calcutta and Madras statements, the copper putin
to cover “ unreported fractions” and the ¢ additional alloy” are not
shown separately. In Calcutta, in the emlier years contained
in the Statement, the practice seems to have been for the Assay
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“Master to order  extra alloy” in one mass to coyer ¢ unreported
fractions” and “additional alloy” proper; as
well as a third source of real gain, peculiarto’
the Calcutta Mint, viz., that by melting ‘ late
standard Rupees,”* vide Memorandum C.

Nature of theadditional alloy
not ‘discriminated in Calcutta,

21. In Madras, it has beenimpossible to keep separate the account
of copper used to cover “unreported fractions,” and the “additional alloy™
to cover refinement, owing to the disadvantage of the assay fractions not
being made known. In both the other Mints,
_ although the reports given to the importers of
bullion are, as usual, made to the 4 dwt., the exact fractions are never-
theless ascertained, and separately communicated to the Mint. This
would be a very great advantage here, but it has never been introduced ;
we have thereforc been obliged to put in copper to cover unreported
fractions and additional alloy by guessing what they ought to be, instead
of a knowledge of what they were ; and to follow a course of procedure
which, though originally based upon principles unconnected with the
essential circumstances of manipulation, was found, practically, to lead
to the desired result,

The same in Madras,

First PERIOD.

22. It will have been observed, by a perusal of the Memorandum
A, B, and C, that the sources of real gain to the Mints are, as regards
Memorfadums 4, T and G Calcutt?, the gains by ¢ unrep’c’n:ted fractions™
reforred to. and by ¢ late standard rupees ;” in Madras and
Bombay by ¢ unreported fractions” only. In
making an estimate of the value of these, during the first period of six
years, in order to show precisely what the produce of the Mints should have
been, it is necessary, as the unreported fractions both in the Calcutta and
Madras accounts are blended into the same mass with additional alloy, to
.estimate their value ; and therefore I shall, in
what follows, calculate them in each case at
the same as they are shown to be in Bombay, by actual measurement
during twelve years, viz., 1194 Rupees per lac of the out-turn.

Calcutta:

Calcutta, 23. .é.chc?rding to this, the gain during
the first period in Calcutta, ought to have been

»
Mint'rhe:ie was also a fourth source of real gain covered hy the extra alloy in the Calcuita
i.nste»; (;u(l)f ;l‘xés ];va]st. depr;a)cx:.t;on gf the merchant’s bullion, in order to cover the loss by dirt,
: re-melting ; but this dose not a i 1 i
roviem, sy be melting ; but ppear to have existed during the period now under
t Vide Statement, Appendix No. 6.

.
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By late standard Rupees®..........cvuvevuo .. 166,036
Unreported frdctions on the other bullion, at
119 Rupees per lac.ieee coe et sonrnusunneeseneee 118,842¢¢
Total.. 284,878
The actual result, after correcting the accounts, appears to have
been's loss of 121,370.1
24. In Bombay, the gain arising from
unreported fractions, during the first period,
ought to have been 79,973.f The actual result was a loss of 122,035.§

-«
Madras,

Bombay.

25. In Madras, the gains by unreported
"fractions during the first period, ought to
Have been 23,732,|| the actual result was a gain of 11,790.9

26. As it will be my duty to enter more fully into the accounts of
the second period, I will not now detain your
Committee by any further remarks upon the
preceding, than by stating, that one of the principal causes of loss ap-
pears to have been in Calcutta, and Bombay, and partially in Madras
the reception of bullion, and its being debited at its gross weight, without
pre-melting.

Causes of loss stated,

27. In Calcutta, as before noticed, a compensation for this loss
was arranged and: carried into effect during the time that Mr. James
Prinsep was Assay Master,** but it appears to have been lost sight of
since.

28. Calculating the unreported fractions at the same rate in Calcutta
as in Bombay (119 Rupees per lac), and deducting the amount thus ob-
tained, viz., 118,84211 Rupees, from the whole quantity of additional
alloy used during the first period (240,282)1% the difference, 321,440

" shows the weight of copper put in tomeet refinement, or ‘¢ additional

alloy” proper; and comparing this with the
_ weight of the bullion (minus the late stand-

Unreported fractions cal-  ard Rupees, the gains by which include their
culated. own extraalloy), the ratio is 121% tolas per
lac. The rate in Bombay being 1204 tolas. Making a similar calcula-
tion for Madras, the result arrived at is an allowance for refinement of
160 tolas per lac.

Calcutta.

» Vide Statement No. 3, and Report para. 28.  t Vide Statement No. 5.
t Vide Statement No, 6. § Vide Statement No. 8,
1| At 119 Rs. per lac of the out-tarn, % Vide Staterzent No. 11.
** Vide note to para 20.
4+ That is 119 Rupees per lac upon 998.67 lacs ; which is 1348.50, minus 349.83, the value

- of late standard Rupees melted during the period.

1t Vide Statement No. 3.
b
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29. It thus appears that a larger allowance of copper was used,

during the first period, to meet the destruction
More copper used in Madras

during first period. of alloy in Madras, than in either Calcutta or °

Bombay, to the extent of 89 tolas per lac;
but it must at the same time be mentioned, that in Madras the soins
issued during the first period proved to be very close to the standard,*

although still above it, whereas in Calcutta and Bombay, they are con-
siderably above it.} -

80. I now come to the second period of six years, and proceed to
compare the results of the different Mints in the same manuner as before.
Turning to the Calcutta Statements we find, that the unreported frac-

Culeutta, tions began to be separately entered in 1846,
and have since been continued, but the gain

by the “late standard Rupees” ceases with 1848-49, and the additional
alloy after 1850-51, -

31. The total amount of gains from unreported fractions and

Calcutta, late sta{xdard Ru}-)e'es, irrespective of the appa-
' rent gain by additional alloy is.
Second period. Unreported fractions,.......o..ouvu... .. 146,556
Late Standard Rupees,.................... 27,307%

Total ..173,953
which sum shows the amount of surplus after manipulation there ought

to have been, on an exact calculation. The actual result realized ap-

pears, after a correction§ of the accounts, to have been a gain of 49,559
Rupees.

2. The causes of the gains being so far short of the above calcu-
lation, .app‘ear to be chiefly the omission to compensate for the loss of
Caleatta. - base metal during manipulation, the additional
alloy having ceased, asabove noticed, in 1851 ;

Reason of Deficiencies. also the absence of any excess of delivery in

* 1t is important to mention that in Madraq, the M.int Master is the maker of the coins,
88 to fineness, 83 well as other respects, and h'xs work is tested by the local Assay Master’s
reports ; he does not consider himself responsible for any judgment by the Royal Mint, for
that the local Assay Master is answerable. In Calcutta and Bombay, the local Assay Masters

are the makers of the coins as to fineness, and there is no local check, nor avy atall, except
the assays of the Royal Mint.

% The Calcutta coins from 1841 to 1846 inclusive, are upon an average of the pix assays,

by the Roya) Mint, nearly 1-10th dwt. above standard, or at the rate of 41 tolus per lac. In

mbay, the coins issued during the first period, appear by the statement of Pix assays ap-

pended to Captain Burke's letter, to be about at the rate of 107 tolas per lac above standard.

It mast be admitted, however, that these pix reports are not absolutely conclusive tests of

@ out-turn value of the bullion, in order to which, they ought to be made by the same stand-
ard whereby the bullion is purchased and alligated, that is the local assay.

$ Vide Appendix No. 3. § Vide Para 14. fi Vide Appendix No, 5.

l the laminating department. Taking an average of the whole sécond

-
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period, the proportion of additional alloy actually used %s only at the rat;
of 42} tolas, instead of 1211,* as during the ﬁ'rst period, or 1204 aul]1
160 per lac, as in Bombay and Madras. Had it bee.n con'tmued at the
rate Isreviously adopted, and had an excess been reahze.d in the lamina-
ting department, corresponding with what appears to be indicated lzy olur
experi:ence, so far as it goes, the surplus standard metal after manipula-
tion would undoubtedly have been equal to what I have above stated,
viz., 173,953 Rupees; for the difference between 421 tolas, and 121}
- iy tolas of additional alloy, per lac on the whole
out-turn, in the second six years, would be
equal to 74,810 Rupees, and an excess of only 53 tolas per lac in the )
laminating department, (and it is elsewhere shown, that even more than
this may be looked for,)+ would yield 50,081 Rupees; which two
items, added to the gains actually realized, together amount to 174,400
Rupees.} . .

33. In Bombay, during the second period, the amount’of gain by
unreported fractions, showing the excess of
standard silver which ought to have been deli-
vered, was 104,622;§ but the actual result was a net gain. of only
20,005,]] a difference of 84,617. The reason of this surplus bemg.short

of the full amount, must be looked for in the
Amount of deficiencies, and melting and laminating departments; in the
eanses of ther. former, the loss, though reduced from 2933
per lac of out-turn, which it was during the fifst period, to‘174¢. per lac,
is still much more than it will probably be hereafter, as I think it nearly
certain that it may be brought as low, as from 75 t(? 190 tol;i\s per lac of
the general issues by the Mint. The latter rate within a trlﬁe,.appears
as the average in the Calcutta Mint during the entire second period, and
differs but little from the rate exhibited in three years, by the Madras
. Mint ; although, as will be shortly explained,
Bombay. the attempt was not made in thelatter to
reduce the loss to the minimum.§f _ o

34, ° The failure to effect the full reduction of apparent waste in
melting, is no doubt owing to the same cause
as formerly noticed, the reception of bullicn

\ Calcutta.

Bombay.

Cause of deficiency in melting.

i Vide Memorandum D, paras 25 and 27.
* Vide para 28, ft 4;,:59 emoran: , P
74,810
50,031

174,400 .
§ Vide Appendix No, 6. || Vide Appendix No. 8. 9 Vide prros 41 and 42.
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in the crude state, the arrangements for pre-melting being still incom-
plete ;* when they are broyght into operation, there can be little doubt
that the melting loss will be brought within 100 tolas per lac of the
out-turn (about 50 tolas per lac of the silver melted) ; had it been effected
during the period under review, the loss would have been diminished. by
60,6414+ Rupees.
Cause in luminating. 35. Inlaminating also there has been a
: . . loss which may hereafter be avoided, but it is
not so great as it appears to be by the statement. In_Calcutta and
Madras no compensationst are made, and the statements represent the
actual tgansfers of metal from one department of the Mint to another.
In Bombay a compensation is made of 5% pies per cent,* or 284 tolas
per lac on all the scissel returned to the melter ; and assuming the scissel
to have been in the proportion of five to seven of the out-turn, this
compensation must have been at the rate of 203} tolas per lac of the latter :
and as after making the compensation, the loss in the laminating depart-
ment appears to be only eight§ tolas per lac, it is evident that, had bu-
siness been transacted on the same footing as in Caleutta and Madras,
there would have been an excess of 121 tolas per lac.

Accounts adjusted. 36. This, however, as is shown else-
be, the surplus, according to our experience, being 50 or 60 tolas per lac
of out-turn by the Mint ; and this improvement on the result would have
wore than made up the deficiency in the general results of the Bombay
Mint, during the second period—thus :

Deficiency to be made good . 84,617
Saving by reduction of melting loss to 100 tolas per lac 60,641
Do, by delivering a surplus in the laminating de- -
partment of 50 tolas per lac, as above stated ... 47,5749

. Total...108,215%*
37.  The reasonableness or otherwise of these statements ag to the

possible reduction of loss, will I trust be clearly shown hereafter,ﬂ- and
I will only now observe, before proceeding to

Bombay. No waste. .
analyse the operations of the Madras Mint, that

* Vide Capt. Burke's letter in Appendix No. 12

t Vide Statement No. 7. The losses would have been 81,826 Rs, instead.of Rs.
142,467, ¥ Vide Col. Forbes' letter in Appendix No. 13,

§ Vide Statement No, 7. " || Memorandum D, Paras 25 aud 27.

¥ A gain of 40,913 R instead of a loss of 6,661,

** The reason of this sum exceedjn i i
. g the deficiency to be made good, will be scen by refer-
ing to Capt, Burke’s letter, Appggdix No. 12, para 3, g

1t Vide Memorandums D and ¥,

where, || is much less than it probably ought to-
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he;d they. been accomplished, both the Mints of. Calcutta and Bombay
would have returned the whole of the silver delivered to them, including
the unreported fractions, without any waste or deficiency. I now pro-

ceed to detail the operations of this Mint. & 4

38. During the second period, the gains by unreported fractions
in the Madras Mint, amounted to 18,055 Ru-
pees, reckoning them, as before, at the aver--
age rate® of the Bombay experience during the whole twelve years ; and
the additjonal alloy was 19,843, or at the rate of 131 tolas per lac.}
Téking these items together, it may be useful to n?tice, that ,t}}e
whole amount of copper, beyond the formal alligation, put into the p'ot in
Madras, was at the rate of 250 Rupees per lac of the out-turn, while in
Bombay during the same peripd it amounted to a rate of 252 Rupees
per lac. In Madras, it will be observed, this was a falling off of 29 tolas

er lac, from the former experience during the first period, of 279 per
P ’ Jac ; in addition to which the coins which, upon

Madras. a close and full examination, proved a trifle
Copper reduced in amount.  4},5ve standard during the first, were a trifle
below in the second period ; while in Bombay the tota% extra a‘110y used
was an increase of 21 tolas per lac upon former experience, viz., ‘from

231 Rupees per lac.

Madras.

39. The Madras Mint ought to have deliver-
Gain there should have beet. g , surplus equal to the whole of the unre-

orted fractions (18,055 Rupees)i; and this oug'ht to have befan done
chlusively out of the proceeds of the silver debited to the Mint, and

j the ordinary operations of coinage. o o
sublect to e R 40. The surplus deliveries, as stated in

Actual result. Appendix No, 11, were 14,227 Rup‘ees,
besides the value of the drosses 2,059. Total§ 16,286, but.the var.xous
sums which make up this total include su‘rplus recoveries of silver
(2,968), and values of dross (504) from the private bullfon, gr pre-melt-
ing department,|| also the value “of dross in the refining department,

* 119 Rupees per lac. ) .
— t Vide St::;ements No. 9. Total extra copper 250, minus 119 unreported fractions,

Vide para 38, \ o
; The pﬁiic records show an excess of 16,208 only, in consequence of being dlmxmshgd by

s in refining to the amouat of 77 tolas. '
losl?eAs the Honorabls Court of Directors are stated by Capt. Burke, the Mint M-aster in Box.n-
b to have imequivocally eondewned and repudiated the practice out of which such gains
ay:la rived, it appears very necessary that I should here explain that, under the circumstances
iarrewh?ch pxi’vatc bullion is melted in Madras,some gain, more or less, is absolutely unavoidable ;

a Vide his letter in Appendix No, 12,
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21. Rupees, which together come to 3,493 Rupees. Making the neces-
sary correction for these items, it appears that the actual surplus delivery

Madr‘

tions of the coinage, and exclusive of all
Result analysed, .

other metal, was 12,793 Rupees; but from
this must be deducted 1,250 Rupees, as the mass of coins stafnped
eduring the second period proved, on a very full examination,* to be
" by that amount below ¢ Standard.” This leaves the net excess 11,543
Rupees, a sum short of the proper surplus above stated (18,055) by
6,512, the causes of which deficiency will be explained preéently;I
will only mention just now, that there is reason to believe that the
undue losses in melting and recovery of dross amounted to about 3,062
Rupees ; and in laminating to the extent of nearly 3,641, which sums
udded together rather more than make up the total deficiency.

41. With reference to@he undue loss in melting, I must observe,
that the Madras Mint labours under the dis-
advantage of not possessing a steam apparatus
for grinding and recovering the drosses ; con-
sequently, while in other Mints the extraction of silver from the refuse
can be economically carried to exhaustion,} it has in Madras been

- always considered advisable to stop short of that point.
42. This is the reason why, in Madras, it has been always necessary
' that the drosses should be assayed, and sold,
_ Deficiency during the 2d pe- the value proved to be left in them being
mod credited to the Mint ; and it is evident that if
the s¥stem were properly carried out, the result, as regards the accounts,
“ought to be precisely the same as if the drosses were exhausted within

the walls of the establishment.

Madras.

Melting department.

and indeed I can hardly conceive any circumstances ynder which it could be obviated, if the
Mint servants houestly do their duty.

At Madras, when the day’s melting is over, the agents who attend to see the process are .

allowed to wash the charcoal used in the furnace, break up the (clay) crucibles, and remove
every particle of silver they can detect ; but with all the care they can take, it is quite im-
Ppossible for them to aveid leaving some, which is discovered by a more elaborate and tedious
.process afterwards ; and part which is found when the furnace is taken down and rebuilt.

It wonld be impossible to restore the value of silver thus recovered to the ingWriduals to
whom it might havebelonged ;- as the recoveries are only made after very many parcels of
builion have been melted ; and as such is the case, theros is no alternative to bringing it to the
Ppublic account ; to which there can be no objection provided, as in the present case, it is
separately noticed, and not made a means of covering defaleations in the meltiog room,

Were the Mint Master to ignore the fact of the existence of this profit, he would drive his
servants to the invention of some means of illieit appropriation,

* Vide Statement, Appendix No. 14. t By thisis meant nearly total extraction,

by the Mint, in respect to the ordinary opera--
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43. But'l am sorry to say that such was not the case during the
period now under review, and it was owing to
its failure that the losses in the melﬁ:g de-
partment occurred which I have now to explain.

. Cause ofit.

' T

44. It isisthe duty of the Assay Department, as your Committee
are aware, to assay or test the drosses ; and the
process is an easy one ; being merely that, of
taking a sample sufficiently large to represent the whole mass, and, under
proper precautions, to exhaust it; and afterwards, by simple propor-
tion, calculate from the weight of the sample, and its produce, the value
of the entire heap of refuse.

Madras.

45. Your Committee will remember, with reference to the corres-
pondence noted in the margin,* the discovery
that the duty ab@p referred to had been very
imperfectly carried out; but it may be as well that I should here state
more particularly that, having on one occasion found that a heap of re-
fuse, known to contain a considerable amount of silver, was after,assay
valued at a mere trifle, means were taken to have a correct assay subse-
quently made, when it proved that, although said to contain only 32
Rupees worth of silver, it was actually worth upwards of 500— of which
Sradras. _ more than half was subsequently taken from
it, and the remainder sold; thus disclosing
the fact, that the assays of the drosses were quite erroneous, and the va-
luation assigned by them merely nominal.

. . e 46. It will not be very difficult to show
Explanation of deficiency in . .
melting. what was the dmount of the loss occasioned by
the above mistakes. Had the drosses been
exhausted within the Mint, it is probable the result.of the meltings
would have been similar to what it would be in any other Mint, where
the bullion is pre-melted, and the drosses exhausted ; and although it is
not quite certain that this was, without exception, the case in the Calcutta
Mint, during the whole period, yet as it probably was so to a consider-
able extent, it will be sufficient to assume that the rate of loss would be
similar to what it was there, namely, about 100 tolas per lac,

47. If your Committee will take the
trouble of perusing the separate Memorandum

Cause of it, continued.

Calcﬁlation of losses.

* 2nd April 1852, and 20th December 1852.

t My attention was first awakened, beforethe discovery above mentioned, by observing
the fact, that the drosses sold by public auction fetched more than the assay report declared
to be the whole value contained in them.
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F) on the subject of the losses in melting,* you will there see that,
mder favorable circumstances, there is reason to believe the appa-

ent logg-may be even less than what is above stated ; but I do not wish’

o lay claim to any, extraordinary result on this occasion. Having left
he drosses unexhausted, the consequence must be, that the differ-
nce between the loss in the melting department, as it would have been by
xh.austion and the actual loss, was the value of the silver not extracted.

48. Applying this to the period in question, we find that the differ-
ence above mentioned amounts to 4,596 Ru-

Continned and completed. s .
pees. The actual apparent losses in melting

laving amounted to 19,768+ Rupges, and the same, at the rate of 100 .

olas per lac, being only 15,172 Rupees. Deducting from the 4,596
Rupees, the values which were credited by the Assay Master’s reports,
s being in the dross, and which amount altogether to 1,534 Rupees, we
irive at a result showing the loss sustained by the department, in con-
iequence of the short valuétions_x, viz., 3,062 ; which is the deficiency

tated by me in para. 40, to be owing to undue losses in the melting
lepartment.

49. I trust that I may leave this part of my explanation to your
Committee’s judgment, and assume it to be established that, but for the
errors which have been detailed, the defd-
ciency would not have occurred ; and I have
much pleasure in adding that, as I have ascertained by experiment, that
the exhaustion of the drosses, though nbt profitable, as it would be, and
a8 I hope it hereafter may be, with the aid of steam, is not attended with
loss, I have made arrangements in future always to adopt that system ;
and I think I may venture to promise that, under ordinary circumstances,

Remedy for the future stated.

the apparent loss in the melting department, will not exceed the rate of )

100 tolas per lac, as compared with the out-turn of finished coins issued
by the Mint. I now proceed to the other deficiency of about 38,6417 in
the laminating department.

50. T am sorry to be obliged on this point to state that, to the best
Laminating department, def- of my .).udgment, after an att‘ennve stud:y of
cioncy in second period. the subject, no other explanation can be given
of this deficiency, than that it representd the
aggregate of the daily petty pilferings in the
laminating department, during the six years under review.

Madras.

* Memorandum F, Para 44.
t Vide Statement, No. 10, t Vide para 65.
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51. The subject hashad my close attention for some years, a.nd has
been the cause of a gradually increasing strictness in the checks in that
department, as the evidence of peculgtion be-
came more and more apparent, though all
along resisted by precautions which seemed to render it impracticable.
‘When, however, the fact of the existence of robbery was proved, by
the discovery of silver in the possession of some of the? servants o€ the
laminating department, through the agency of the police, I was led to
the conviction that the precautions then in force could or.lly have been
evaded by the parties swallowing the pieces, and prt.eventlon see.med Fo
be hopeless. At last, I fortunately thought of a simple exped‘x?nt, in
the way of a check, which had not hitherto been afiopted, .and which on
trial has proved completely successful. But for this, I be.heve we should
have been obliged to give way to the evil, as being quite beyond our
means of remedy. L

52. That your Committee may be able to form your own judgment
' as to the grounds upon which I at first sus-
pected, and have afterwards ventured to esti-
mate the amount of loss in this department, I have drawn up for your
X information the separate Memorandum marked
D, in which I have mentioned the experiments
which have proved and measured the amount of the excess occa}sim}ed
by annealing the ingots and straps, and the losses caused by lam.matmg
and cutting out ; and it is proper,that in this place I should explain 'fhat,
although with the information now brought to bear upon the 'sub_)ec.t,
. it may appear wonderful that the discovery
Reason why peculation was g}, ,1d not have been earlier made, yet that,
moksooner dcorered in the absence of the assurance derived from
repeated experiments, the fact of so large an excess being practically due
to the operations of the department was altogether unknown ; and even
the necessity for any surplus was but obscurely indicated, and matter.of
great doubt, at least in this Mint.

53. To account for this, I must request your Committee’s attention
to the fact, that the statements of the Calcutta Mint up to 1847, clearly
’ showed a loss in this department, of 344 tolas
per lac.* The experience of Bombay, as far
as it was known, was understood to be a loss also, the compensation
having been for the first time disclosed in
Captain Burke’s letter given in the Appendix

Owing to peculation,

Madras.

Memorandum D, referred to.

" Madras.

" Not suspected elsewhere.

* Vide Appendix No. 4.
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No. 12. In the Royal Mint also, in the coinage of gold, respecting
which it.is well known the utmost care is taken, itis stated in Sir Jasper

Atkinson’s evidence before the Royal Mint Commission in 1848,* that -

there was “ waste in every department,” and that when the deficiency
did not exceed £700 on a million sterling,
they considered there was not much peculation.
This corresponds with a loss of 70 tolas per lac, for all the processes
subsequent to melting ; and as you will observe the milling, bleaching,
and stamping, in this Mint, on average of the whole twelve years, only
show a loss of 621 tolas, jt follows that a deficiency of eight tolas per
lac in the laminating, cutting, and adjusting rooms, would have placed
our experience on as favorable a footing as that of the Royal Mint.

Results in Royal Mint.

54. It ought to be mentioned also, as a further reason for our not
having sooner discovered and eradicated this evil, that the system former-
ly th force, of deferring the balance of accounts
in each department till the half-yearly settle-
ment, greatly hindered any effective control of the operations. Nothing
could be known till, at the end of six months, the drosses were recovered
and the accourfts made up ; and then, when an unsatisfactory result was
obtained, there seemed to be no cause to which to attribufe it, as the
precautions appeared to be perfect. All that could be done was to
resolve upon increased watchfulness in future.

Delay in adjusting accounts,

55. In 1850, a daily scrutiny of the results was established, but
even this was ineffectual. In 1855, a close
examination and daily report of the quantity
of bullion annealed, and the influence of this operation upon the balance
received and delivered, effected a considerable improvement ; and this led
the way to the final adoption of the system now in force, by which I am
inclined to hope that peculation, even by swallowing the pieces, has
been put a stop to.

Remedies adopted.

56. The particulars of the present system are detailed in the Me-
morandum E, and it is only necessary here to
remark in connection with it, that during the
few months since its establishment, the results of the department have
been so consistent and uniform, that I feel pretty sure they may be
depended upon as correct ; as they record experience which has been the
subject of close daily scrutiny for weeks and months, almost years
together.

Memorandum referred to.

* Minutes, p. 141, Art. 244 & 186, t Vide Statement No. 10,
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57. While, however, it is my duty to state what the results are,

. of Madras not according to the routine and practice followed
Experience

- necessarily applicable to other in this Mint, and which is minutely detailed

Mints. in the Memorandums above referred to, I
wish carefully to guard against being supposed to declare that the same
must necessarily be experienced elsewhere.

58. I have no doubt that, when all the processes of any Mint a?e
minu’éely analysed, the result will be found to be, that the .surplus in
some departments will compensate for t'lTe apparent l?sses in oth.ers 3

and thus that, with the exception of the silver

Madras, left in the drosses, there will be no actual
wastage of precious metal. But in the laminating, as well as other
processes, I am aware that there are so many
apparently trifling circumstances ‘which may
alter the result, that I would merely wish in regard- to this and ?ther
facts stated in this report, to be undex:s?ood as record.mg the experience
we have gained here, as a means,of inviting the attention of others to the

What results ought to be.

subject. , .
59. From our experience it appears to be established, that when

ingots of the thickness of §th inch are used,
Immediate results in lamina- 4 ypdergo two annealings, the excess in the
ting. out-turn of the Department, after laminating
(including fine rolling), cutting, and second cut’ting for adjustment, ought
to be at least 15 to 20 tolas per lac of .the bullion worke.d, or from 30 to
40 per lac of the out-turn* by the MuTt. Wh(?n large ingots of an inch
thickness, which require a triple annealing, are in use, the.excess appears
be not less than from 25 to 30 tolas {%r lac of the bullion worked, or
to e from 50 to 60+ on the general out-turn. The
Madras. precise ratio of excess will vary with the greater
ess proportion of small coins fabricated during the period. o
60. As these results differ from the experience: recorded in other
Vi s it would not be difficult to create a fallacious appearance of
Mints, @ them, by unintentional carelessness, itanay be
well for me to mention, that attention has al-
paid to the necessity of preventing oil from touching the straps
f work. No such thing is used in laminating or finishing,
d the cutting presses are kept as clean as possible ;. besides .whxch, al-
- he notice of these precautions may be satisfactory, it must be
Z};(;:fv}:dt that the neglect of them is proved not to have occurred, by the

orl

Not caused by carelessness.

ways been
in the course 0

¢ vide Memorandum D, para 12 + Memorandum D, paras 16, 22, 23 and 24,
ide ’
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detailed results given in appendix E, where the cause of excess is dis-
tinctly shown to be the annealing, and that only ; all the other processes
being attended with a loss, made good indeed, eventually, in great mea-
sure, by recoveries from the sweepings.

61. It must also be particularly noticed that, if the surplus above
Mad mentioned had been caused by oil, it would
ladras.,

have occasioned an increased waste in bleaching

the pieces, which was not experienced ; on the contrary, if we compare

the® year 1852-53, when the excess in the

Proof of this. . . T

laminating, cutting, and adjusting departments
was restored to 37 tolas per lac, with former years, in regard to the
apparent waste in bleaching, it will be seen that there was no increase;
the apparent waste by bleaching in 1852-53 being at the rate of 50
tolas per lac, which is below the average of the whole period of 62* tolas
per lac. :

62. The further results obtained in regard to the §th inch ingots,

i since the latest of the years contained in the

Further experience, . .
statement, agree with those recorded in para
59. During the last eight months of 1854, we had an opportunity of

working with ingots of the thicker description ; and the experience has
been as I have stated above, or, in fact, somewhat in excess of 60 tolas
per lac of the coins stamped and issued by the Mint.

63. If your Committee wiil be so good as to examine the fourth
column of Statement No. 10, you will perceive that for the first six years
the experience in the laminating department of
Actual results as reported, for . g

first period. this Mint fluctuated from a surplus of from 15
to 34®tolas per lac of the out-turn (exclusive

of the-first year, when results cannot be quite certainly depended on),
the falling off having taken place when the amount of work was reduced

in 1848, a fact corresponding with the experience of the Royal Mint,+
and indicative of systematic petty peculation.

64. Your Committee will also observe that, with the introduction
of newgmeasures of check, partially established in 1852, and only finally
brought into full effect in June 1854, the

Improvment  effected by . . .
ehecks, former experience with the smaller ingots has

been again realised, to as great an extent as
ever previously ; though whether to the utmost extent, cannot be told,
* Tn subse

thicker ingo
the separati

quent years the loss in bleaching has been increased, and especially when the
's were used ; but this has been proved, by the actual recoveries, to be owing to
on of a larger quantity of copper from the coins.

t Vide Rayal Mint Commission Report, (1848), Art, 244, p. 141,
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tiil we have had sufficient trial inth these ingot}?‘lumlller 11;1.1e }?X’iStintg
system, which has hitherto been in force only while the 1-inch ingots
ing worked.
were;;mg'l‘he facts which have been ascertainec} and recorded in Memo-
randum D, apd to which1 haxte alluded above,
appear to me to justify tl'le 1¥1ferepce I have
drawn, that the falling off in the results of the %amlrfatlng dep.eu"tlr)nentii
' during the Second period, is-to be attribute
Caleulation of the resulisas ¢, peculation ; and that, were the ?vork to be
they onght to B done over again, the surplus .reallsed would
have been at the rate of at least 38 tolas per lac, which 1shp1;0\1rled (;-Oﬂ-:f
due to the use of #th inch ingots. Ilf we then cdaelsulzlfg ;vs 21. Pt1 ‘fs alt or-
i i ts as recorded,
e l? 3a8mt(2)111:: lse,rti:tc‘,’v?:: fti}rll(:l riCiSI::omes to 24 tolas per lac' on 151.73
e 2}3) 641, which corresponds with the sum stated in para 40,
focspor Juupees S5 %s the undue loss in the laminating department.
Aceounts adjusted. This sum, added to that arrived at in para 48,
(3,062), as undue loss in the melting depzjtrtment, 1g)ives altiga:dof 6,703*
R{,lpees, rather more than the whole deficiency to be eXI.) 'a . .
66. Having thus endeavoured, to the best of my ab}l}ty, to explain
. d estimate the amount of the und.ue l?sses which ll'avg occur-
e L iod under review in this Mint, it only remains for me
ved during the peried ¥R to point out that, on adding these sums to the
Madras, actual surplus deliveries,} ex?lusively derived
f he coinage, which, after deducting the deficiency in fineness of the
r(?m o C({)l f ; ,shown to be 11,543, the total amount becomes 38,246
s s h('e greb a trifle, exceeds the walue of the unreported fractions
Ru'peetS ;d‘;o;ct};e geriod, or the amount which, as I have a.bove ?emarked,
25:;’}?;‘ te; have been delivered as surplus} by a Mint working without any

fault whatsoever. . |
' 67. TIn closing this general review of the experience of all the Mints

i i t repeat thata very great
i d period of six years, I need not rey . .
during the Secon® ® improvement over the experience of the First

Remarksonreaulisof all three. 2.3 ¢ therein manifested,§ but it will be
Mints during Second period also obvious that there is still much room for
That such will be carried into effect I have not the leas’f.

Madras.

further reform.

Vid as 48 and 49 t 12,793, Vide para 40. : V;dt(}x,l para: 39;
" Vi nt ) during the last six yearsis at the rate o
i . The aggregate surplus during the ! f

§ Vide paras 12 and ]:l of 119 l%ﬁ:ix%g a difference of 77 besides * lalte st?:hdurth;l;peqs,
42 Rapees per lac, msteains stiu'to be realised. In para 13 these resu tfs, al 'ougc s Ql‘.vs?dg
e pre-{nelgxnga:g gg:»l%en of as losses ; inasmuch as the whole amount of gain is not realised,
an actual gain,

the deficiency therefrom being reckoned as loss.
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doubt, and I feel sure that I may safely predict, that the time is not far
distant when losses in coining will cease to occupy the prominent place

in Mint accounts they have hitherto held ; and when every Mint will re-’

turn thé silver entrusted to it, including unreported fractions, without

waste or deficiency, the trifle left in the dross being hardly appreciable.

In that case the united surplus deliveries of

the three Indian Mints will probably amqunt

to not less than 50,000 Rupees per annum.
R Mabras, 1852-53.

68. I must now ask your Committee’s indulgence, while I make a

' . more particular examination of the last year

53}?;%;‘;::‘;30“ oftheyear 1852- o ,ntained in the Madras Statements ; because

I consider that our operations during that year

exhibit the actual realisation, on a large scale, of the views and principles

which. I have endeavoured to advocate; and I trust that it will be ad-

mitted that such evidence is conclusive, inasmuch as the single achievment
of such aresult, for ever demonstrates its possibility.

Madras in 1852-53.

69. I must premise by stating, for the information of those who
may not be acquainted with our system of practice, that, on the occasion
of our half-yearly settlement, when the silver has been recovered from

. the drosses, at as great an extent as may be
sers‘fe“;ei':z’;f;t‘l’:m%';i?“mns ob- deemf:d advisable, the latter are removed out-
side of the walls of the establishment, to be
sold by public auction ; and all the silver recovered from the drosses,
toget}zer witl the whole balance in the Mint, is produced before one or
more members of the Mint Committce, who personally check the weight
of the individual bars, by actual weighment, and comparison with the
register. The balance thus verified is afterwards compared with the
accounts.

70. The new settlement, therefore, begins with all the rooms
thoroughly cleared of silver ; and each depart-
ment commences a new series of accounts, at
the debit of which all the bullion handed overto it is placed. There is
no confusion of new and old accounts, and the result of each settlement
is entirely distinct from all former ones.

71. Inregard tothe gains during the year 1852-53, now to be
Gains there should have been examined, and which consisted of two half-
in ¥852-53, yearly settlements, it will be observed, by
inspection of Statement No. 9, that they were

. by no means larger than usual ; the whole amount of copper put into the

Madras 1152-53.

»
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pot, beyond the formal alligation, was at the rate of 252 tolas per lac,
which is two tolas above the average of the second period,* but twenty-
seven tolas below the average of the first period, and more than fourteen
tolas below the general average of the twelve* years.

72. I point attention to the above mentioned circumstance, lest it
should be supposed that the successful result to which I lay claim was
attributable to unusual advantages gained by the assay. So far from this
being the case, the contrary is the fact ; for
) while, during former periods, the additional
copper used generally proved to be short of the whole quantity required
to keep the coinage to exact standard, and the pieces, on a very full
examination, were almost always found a little above it, it happened
during this year that a more than usual depreciation of the coinage was
found to have taken place; calculated at 1,204 Rupees, on a coinage of
39 lacs ; and as this depreciation is reckoned as short delivery, the effect
is to neutralize the gain derived by the use of part of the copper ; so that,
the rate of depreciation being (3£%% or 30} tolas per lac, the influence

Copper used less than average.

upon the accounts of the department is precisely the same as if the ad-
ditional copper, including unreported fractions, had been used only to the
extent of 221} tolas per lac, (instead of 252 as stated in para 71), and
the coins had proved to be standard ; and it will be at once seen, on look-
ing at former years, in column 2 of Statement 9, that 221} tolas is far below
the average of our experience, which amounts to' 250, during the second
period.

73. The whole amount of bullion operated on during the year
1852-53, was nearly 40 lacs, (39,35,171), and
the actual excess of delivery in weight of coins
was 6,257 tolas ; and of silver contained in the dross, as per Assay Master’s
) report, 886. Total surplus deliveries, 7,143
Rupees. But of this amount, silver to the
value of 1,348, was obtained from the drosses of Merchants’ bullion, in
the pre-melting department ; and 1,204 Rupees represents the deficiency
in fineness of the coins below true ¢ Standard.” Consequently, deduct-
ing both these items from the total surplus deliveries above-stated,(7,148)
there remains 4,591, as the net surplus produce of true standard silver
from the bullion, by unreported fractions, or at therate of 116} tolas
per lac; which, under the circumstances above explained, of the accounts
including so much less gain than usualf by additional copper, under

1852-53.

Madras. Actual result stated.

* Vide Statement, Appendix No. 9. ) K '

+ Viz. only 221} tolas per lac, after deducting the sundry gaios and depreciation, both of
which are deducted from the out-turn, instead of 266, the Madras average for twelve years,
or 242, that of Bombay during the same period, :
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both heads, is even more than the unreported fractions could have been
reasonably calculated to amount to.

74. Indeed, if we calculate the ¢ refinement,” or the copper sepa-~

rated during the operations of coinage, at the average Bombay rate
(123 per lac), and add thereto the depreciation above stated (30%
tolas), total 153} tolas, none of which could have supplied the lack of
the unreported fractions, and then deduct this from 252,* the total
amount of extra copper put intothe pot, we find that the unreported
fractions could only have absorbed copper at
the rate of 984 tolas per lac; so that, according
to that calculation, the surplus deliveries, which amount to 116} tolas per
lac, would appear to be more than the fractions by 18 tolas per lac.

Remarks on the results.

75. The above discrepancy is probably owing, either to the refine-
ment havmg been actually less than the Bombay average, or, possibly,
to the silver remaining in the dross being too highly estimated ; but,
whatever the explanation may be, I trust it will be obvious that the ex-
perienced result leaves no room for the supposition of any mdterlal waste
of the precious metal during coinage.

MaDRAS, 23RD SETTLEMENT.

76. Whatever difficulty there may be in comprehending the full
o . significance of the proof contained in the fore-
Examination of the recent, - . A
23rd settlement. going statement, as to the non-existence of
any waste of the silver submitted to coinage,
I trust that itis impossible that any should be felt in the details which
I shall now proceed to lay before you, of the results of the 23rd settle-
ment, which have been’ realised since the foregoing was written ; and
which, being the first in which the lately adopted checks and facili-
ties for the prevention of fraud have been
brought into use, is accordingly complete in’
its demonstration of the undiminished preservation of the metal ; and
this, fortunately, at a time when a more than usual proportion of the
smaller coins has been manufactured,t a fact which must make the
. evidence the more satisfactory and convincing. .

.

Success stated to be complete.

77. The particulars which I have now the honor to submit are re-
sults realised under my own close personal observation, and thus possess
an amount of authenticity over and above
their correspondence with the publicaccounts,
the balance of which, as you are aware, has been verified, and the ac-

Precautions stated,

* Yide Statemeit No, 9, + Vide Memorandum D, para 24,
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counts submitted to your scrutiny in a separate form ; I have therefore

much confidence in soliciting your most attentive examination of them ;

‘because, as they have been the fruit of much care and attention on the
part of the officers aud servants of the establishment, the facts they pre-

sent may be depended upon, and I trust that
you will find they exhibit the transactions
and influences of the manipulation in a manner both instructive and
interesting. - .

78. Let me here refer to Appendix No. 18, in which the details

now to be stated will be found set forth in a more perspicuous form.
Results of 26rd sotslements It will there be seen, that the whole amount
stated. of bullion operated on, that is, the difference
between the standard value at the. ¢ trade
assay " of all the bullion received at the beginning and during the settle
ment, and delivered at its close, was 21,07,544, while the true standaed
value of the coins stamped by the Mint out of the same was 21,10,357,
thus showing an excess of 2,813 Rupees, or at the rate of 133 Rupees
per lac on the value of the out-turn,

79. The statement shows exactly, in every particular, how the
above gain was realised ; and first, it appears that part of it, amounting
to 223 Rupees, was a surplus unconnected with the proper transactions
of the coinage, being composed of recoveries
made in the merchants’ bullion, or pre-melting
department. Deducting this sum, therefore, the remainder, or 2,590
Rupees, is the net surplus arising from the conversion of the bullion
into true standard coins, and this is at the rate of 123 Rupees per lac
of the out-turn.

80. This surplus arises from the unreported fractions,* which it

Nature of surglus, and is show.n. were not quite.fully developed by
eauses of it. the additional copper put into the pot, the re-
finement by loss of copper having been rather

more than was anticipated. The total amount of additional copper
used, was #,253 tolas, sufficient to cover both unreported fractions, at
the rate of 127 tolas per lac, which amounted to 2,676 tolas, and refine-
ment or waste of copper to the extent of 2,577 tolas, or 122 tolas per
lac : but the additional copper put in was found to have been 208
tolas, or nearly 10 tolas per lac, short of the proper quantity, the
coins proving to be superior to standard to that extent. T Sojthat,
viewing the matter in another light, we may say that, after making up

Madras, 23rd settlement.

Results analysed.

* Vide Memorandum A. t Vide Appendix No, 20,
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for the loss of base metal, which took place to

Madras 23rd Settlement, ini i
ras 23rd Settlemen the extent of 2,577 tolas, the remaining addi-

tional copper was insufficient to alloy all the unreported fractions of fine *

silver, which thus were left in part unalloyed, and the metal accordingly
abave * Standard.” '
81, The amount of copper lost in bleaching, was ascertained by
' actual recovery of the metal, in a solid form,
from the bleaching liquid ; and this amounted
to 1,532 tolas, out of a total-loss,of 2,037. Of thisapparent loss 21 tolas
’ consisted of silver left in the drosses, the re-
S maining 484 tolas loss in bleaching, consisted
of the oxygen and dirt brought with the coins from the laminating de-
partment.* ,
82. The total excess of deliveries by the laminating Department
. amounted to 1,400 tolas, besides 35 tolas silver
Details of manipulation.  j; the dross; total 1,435; of which 484, as
Laminating. . . .

Just mentioned, represented the dirt and oxy-
gen attached to the blanks. The remaining 951, consequently, indi-
cates the same causes of excess of weight in the scissel,} which was one
of the causes of loss in melting. Another cause of loss in melting was
silver left in the drosses to the value of 238 Rupees; and if, from the
total losses in melting (2,234), the 951 and
238 be deducted, the remainder 1,045 shows

the loss of copper separated during fusion ;1
which amount, added to the loss.of copper before mentioned, as

Details of manipulation,

Bleaching.

Details, melting, and bleach-
ing.

* Total apparent loss .. 2037 t+ Excess in laminating department
* — delivered 1400

Composed as follows : Silver in the Dross as per Assay
Silver left in the dross as per Master’s report o e . 85
Assay Master’s report e 21 —
Copper removed in bleaching, 1532 Total.. 1485
Oxygen and dirt on the Composed as follows : -

blanks o s . 484 Oxygen and dirt attached to the

: —_ blanks .. .. .¢ .. 484
2037 Do. do, do, to the scissel .. 951

Total.. 1435
t Total loss in n&elting .
Composed as follows :
-Silver left in the drosses as per Assay Master's report, 298
Oxygen and dirt attached to the scissel, e e 981
Coprer separated during fusion, . . .. 1045

. e W 2234

Total.. 2234
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having been ascertained to take place in bleaching (1,532), makes up

. 2,571, the total loss of copper by the operation of coinage.
° 83, We may arriveat this same result otherwise, and more simply,
thus—In the melting department there was an
apparent loss of 2,234 tolas. In the lamina-
ting, cutting and adjusting (combined) a surplus of 1,400 tolas. In the
milling, bleaching, and stamping (combined) a loss 2,037 tolas. De-
ducting the gain from the losses, the net difference of weight, between
the bullion put into the melting pot and the
finished coins, was 2,871 tolas of which 294
was the value of silver left in the drosses, and the remainder 2,577 is
the amount of copper mentioned at the close of last para.

84. I trustit will appear clear, from what has been said in para
80 that, in consequence of the insufficiency of additional alloy, which
was used to the extent of 249 tolas per lac,
. the unreported fractions, which amounted to
more than the average, were not reduced to standard. J udging by
the pix assays, it would have taken 208 tolas more, to have brought the
coins to precise accuracy in fineness. In that case the total amount of
additional alloy would have been 5,461 tolas, or at the rate of 259 tolas
per lac ; thus proving the unreported fractions to be at the rate of 137*
tolas per lac.

85. The general result of the settlement is this, that, if we judge
' of the gross weight of the bullion only, consi-
dering the additional copper (5,258) as an off-
set against apparent loss, which is shown in
para 83 to amount to 2,871 tolas, a gain was experienced of 2,382 tolas,
or 113 per lac; butif we look to thesilver only, and compare the stand-
ard weights received and delivered, the excess
is increased by 208 tolas, and becomes 2,590,
or 123 per lac of the outturn.} . ~

86. This is a larger proportion of unreported fractions than the
average, and it has still to be increased by the
quantity representing the silver actually left
in the drosses which, by the Assay Master’s examination,} contained

Otherwise stated.

Madras 23rd Settlement.

Additional alloy insufficient.

General results of 23rd settle-
ment,

Amount of gain stated.

Unreported fractions.

&

* Vide para 80.

t 1t may be well to explain that para 78 shows the excess (133 per lac) including recos
veriesin the pre-melting department, but without the value of the coinage drosses.
the former, which come to 10 per lac, and adding the latter (14) the true coing
237 per lac, the same as is shown otherwise in paras 80, 84, and 86,

4 Vide Apperdix No. 23.

Deducting
ge excess ig
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294 tolas, or at the rate of 14 tolas per lac ; which would raise the un-
reported fractions to 187 per lac.

87. I trust your Committee will be quite satisfied from the details *

given throughout this report, and more particularly those of the 23rd
settlement just concluded, that in so far as
trustworthy evidence can be collected to bear
upon the question, nothing can be more clear than the truth which I so
long ago thought sufficiently established, but which I believe has been
Proof that thers s no waste n hitherto considered a fallacy, viz., that there
manipulation. ought not to be, and in fact, is not, any una-
voidable loss of silver during the ordinary

operations of coinage, except the quantity left in the drosses.
88. Ican only say, in addition, that, after the most attentive
study of the subject for many years, and a very careful scrutiny of the
No drawback known, facts now laid before you, I am not myself
aware of a single circumstance to weaken the
force of the proof afforded by them; and that in preparing them for
record, I have endeavoured to collect and represent all the details with

unbiassed impartiality, and with the utmost precision of which I am
capable.

Madras, 23rd settlement. i

89. The accordance of the late results is indeed so remarkable,

Madras 23:d settlement, that I think it necessary to remind you, that
. the various operative departments of the Mint
are divided into distinct branches, and under the control of separate of-
ficers none of whom, in preparing their records of results, have the least
Proofobtained without cogi knowledge.of the manner in which they are
2811co of agents. to be combined together ; and they are to this
. . moment ignorant of the degree of accuracy
with which they tally in their explanation of one another.

90. Having thus completed the examination of the latest practice
in this Mint, and I trust pwoved, that, during certain periods at least,
there was actually not the least appreciable deficiency or waste of the

Examination of Galoutts ac. p.recmus metal, I beg now to draw your atten-
counts of 1852-53 proposed. 1101 t0 the practice in the Calcutta Mint, for
. 1852-58, with a view of shewing, in a few

words, how it has happened that the results which, upon the principles

I.have endeavoured to establish, seem to be easily realisable, have not
hitherto been experienced there.

Carcurra, 1852-58. ‘

91.. First, i_n reference to the gain, I beg to observe, that the only
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Calcutta 1852-53. item of gain in the year 1852-53 is ¢ unre-
Gains there ought to be. ported fractions” to the amount of 34,706 Rs.

there being no late Standard Rupees recoined.

92. These 34,706 Rupees of fractions ought to remain as a surplus
after manipulation, but instead of this, a loss
is recorded in the accounts of 30,285 Ru-
pees—a difference of 64,991 Rupees. Now, not, to dwell -on smaller
sums, it will be seen on examining the accounts,* that this large loss is
chiefly composed of the following items :—

Result as stated.

1. Value of coppef used as alloy..vvvveennn.o.. 12,999

1 Ivsed 2, Loss inmelting. .o ovvvereiiinneiiainnnnas 28,560
Result analysed. . 3. Do. in melting Government remittances...... 4,581
4. Do. in milling, annealing, and stamping .....18,374

Total........64,514

93. The first of these items it will, I think, be quite evident, on
a little consideration, ought nét to appear in the bullion account, as a loss.
¢ Such an item does not properly belong to a
strict bullion account, and its insertion tends
to cause an error in the conclusion to yhich
the account leads.
,94. The value paid for the copper is only a loss in the same sense
as the walue paid for the coals-used in the
steam engines is a loss; it is not a loss of bul-
lion, or even of copper; because the copper itself is already entered
in the bullion account, and its loss is reckoned together with the
Fiest item of loss inquired losses of the standard metal in which it is
into. embodied, and of which it forms ag undistin-
guishable part. As one of the expenses of
the Mint, doubtless, the price paid for the copper alloy ought to be en-
tered in its preper place, with the other contingent charges; but, being
a money charge, it seems clear that it ought not to be mixed up in the
entries of.the weights of bullion received and delivered ; which, but as a
matter of convenience, might have been kept in Ibs., 0z., and dwts. troy,
instead of tolas, annas, and pice; in which case, the confusion caused
by the insertion of money payments amongst the entries of the apparent
losses of buflion would be rendered impossible. '
95. In a similar manner, the accounts occasionally contain entries
of gains, such as, fees for bullion withdrawn,
gain by refinage charges, &c., which appear
to have no connection with the bullion state-

Inquiry into the first item of
loss. ’

Calcutta 1852-53.

Brroneous entries in the
;
accounts.

* * Vide Appendix No. 15,
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ments, and the introdution of which renders them unfit for the purposes
of this examination,

96. In the statements ~which accompany this report these items

’ : ible ; but in
Some doubtfal. ) have been separated, as far as possible ;

some cases the true nature of the entries cannot
be positively decided at a distance.

97. The next item of loss (No. 2 of para. 92) is that in melting,
viz., Rupees 28,560. I trust it will be clear from the preceding part

) . of this report, and the separate Memorandum
Second item of loss. . .

_ F, on the subject of melting, that the appar-
ent losses caused by that processarise principally from two sources, viz.,
Ist, the separation of base metals, or refinement of the metal in fusion,
and 2nd, thé loss of the weight of oxygen and dirt attached to the scissel ;
also that these apparent losses are compensated, and prevented from be-

: coming real—the first by additional alloyq the
Should b d b lus. sy e qe
onlctbe covered by surpius second, which is dirt and oxygen added to the

bullion in the laminating department, by the excess of weight delivered
by that department.

98. The excess just referred to, I havein a previous para (59), and
the separate Memorandum, D,* shown to be by our experiments with
I-inch ingots, at the rate of from 50 to 60 tolas per lac of the coins
issued by the Mint. As, however, our experience rests only on the basis

Nataro of that surplusstated. of eight mopthf’ work, z.md an issue of 21 lacs

' of Rupees during that time, we may, to eavoid

the risk of exaggeration, assume that probably, under ordinary circum-
stances, not less than 50 tolas per lac, (that is, 25 tolas per lac of the
bullion worked) ought to be delivered ; and applying this in the present

instance, the surplus delivery would have been 13,683 Rupges, about half

of which would be in the scissel, and half in the coins.

99. I must here break the thread of this inquiry to say that, as pre-
cisely the same explanations apply to the fourth of the great losses men-
tioned in para 92, viz., that in milling, annealing and stamping, includ-

Tho same of part of the lons 175 bleaching, (18,374 Rupees), which is
i bleaching, -caused, part by oxygen and dirt 8n the coins,

and part by separation of copper; and as the
compensation for it by additional alloy, is mixed up with that for the

melting loss, it will be convenient to take fhem both together for the
rest of the explanation.

* Para 24. .

REPORT ON THE INDIAN MINTS. 31

100. The 13,683* Rupees surplus delivery by the-laminating de-
partment; covers losses of about equal value in tbe- bleachmg{ and melt?ng
departments, 6,841} Rupees in each. The remaining losses in both, viz.,

in melting 21,7184, and in bleaching 11,532%

- Surplus in laminating how 50 produced by the saine cause, namely,

disposed of the ¢ refinement,” or separation of base metal,

which it is very clear ought to be met by the i.ntrodu&ion of Aadd'iti’(’)nal

alloy, expressly intended to prevent the alteration of the ‘“standard,” by

the separation of the base metal; and also the consequent heavy loss, as
well as error occasioned thereby.

101. The sum of the two items last mentioned, is 33,251, and if
we calculate the refinement during manipulation, at the average rate at

which it has been experienced mm Bombay *
Proof that the loss in question  g,.1jyx the twelve years, viz., 123 tolas per lac
is due to refinement. of out-turn, we find it amounts (on a coinage
of 2732 lacs) to 33,660 Rupees; thus showing 'that it is precisely t}.le
want of the additional alloy to that extent which caus‘ed t.he losses in
question. If again, we examine the state of the coins issued from
the Mint during the same eriod, we find fur-
ther proof to the same effect.t The omission
has probably arisen from inattention to the f:act, that the copper .put
into alligate the unreported fractions, only brings the whole mass into
exact standard ; and that the use of additional
alloy is absolutely indispensable, to compen-
sate the diminution of that mass, by the separation- of the copper,
and the consequent variation from the “standard.” ‘ . .
102. The only remaining item of the heavier losses menn’oned in
para 92 is No. 8, occasioned by melting Go-
vernment remittances (4,581 Rupees). This
‘probably is no real loss, but merely expresses the‘ w:eight of .the dirt
which was attached-to coins debited at their gross weight, as sxlve‘r d‘f"
livered to the Mint. If so, it may be well to. ?e113ark, th?.t nothing is
gained by first crediting the public accounts w1th-d1}'t.‘ as silver, and_ sez-
condly, writing it against the Mint as waste.; S0 t%la.t, as no real.gam {s
caused by the practice, it would be very desirable '1f it could'be disconti-~
pued ; which is of the more importan.ce,_ as thfe existence of it precludes
the possibility of exactness in the Ml.nt practice.

103. From the above inquiry, it appears, that of the whole sum of

64,514 Rupees which constitute the chief losses of the Calcutta Mint

Do. from the coins.

Error accounted for.

Item No. 3 inquired into.

* Vide para 98. 4 Vide Memorandum B, para 10, and Appendix No, 16,
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Melting. . 28,560 during the year 1852-53, part, amounting to
Bleaching 18,374 46,934, are real losses, which may in future
46,934 be avoided ; by surplus deliveries from the la-

' minating department, (13,683) and additional

3Summar.v0-’ the losses of 1852-  glloy, 383,660 Rupees, total 47,343 Rupees;

5
and the remaining two items, amounting

together to 17,580 Rupees, are merely apparent losses, which may‘ be

got rid of in future, by alteration of the practice, and of the method of
keeping the accounts. '
After romedging orrors there 104. 1 have o?ly toadd to these remarks
would be 110 wasto, that, had the practice of the Calcutta Mint
) ) throughout the years 1852.53 been such as I
have endeavoured to explain and advocate, the result arrived at on its
close, would have been the realisation of a surplus of Rupees 34,638*
that is, in other words, the delivery of all the bullion intrusted to it,
including the unreported fractions, without waste or deficiency.
105. In concluding this report, in which I trust I may be permit-
Principlo re-stated that ther ted to express a hope that sufficient proof has
should be no waste in coinage. €€ @dduced in support of my assertion, that
the large losses, formerly experienced on all
our Indian Mints, were not only unnecessary, but capable of being re-
placed by very considerable gains, I cannot refrain from noticing the
doubt naturally suggesting the inquiry how it could be possible that, if
true, the fact could so long have escaped the observation of every Officer
hitherto etployed in this department of the public service, one number-
Why this Principlo has ot ing so many of the highest ability, and of un-
before been observed. questionable integrity and zeal; a doubt
which probably explains the neglect of my re-
Presentations, before alluded to. I would reply to the inquiry by say-
ing that, amongst other reasons, an influential one appears to me to be
the very defective state of the constitution and regulations of the differ-
ent Mints, which, with much show of a merely nominal responsibility,
are very deficient as to any vital check, so that they contain no principle
capable of pointing out defects, and stimulating investigation; added

Defective check. to which is the want of an effective supervi-

sion of the accounts by parties competent to .

understand them,
106. That the want of a proper check, and the consequent neglect

) * Vide ;?ara 92. The trifling difference (of 68 tolas) would have been more than made up
if all the minor items of loss had been investigated.
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of investigation, have been the true cause why the truth has not earlier -
been discovered, seems to be confirmed by the fact of the prévailing
unconsciousness that there is any thing to be amended. In the latest
accounts the © waste” is entered as a matter of course, and as if it really
were “ unavoidable,” and no apology or explanation, that I am aware of,
is offered for the large deficiencies which are still recorded. Hence,
when such large sums as those mentioned in para 92 can be lost sight of,
without the officers of Government being aware of the fact, it seems to
be unnecessary to seek for any other évidence to prove that the system
of check cannot possess all the efficiency necessary for the security of

. the property of the State.

107. Perhaps the explanations which accompany this, of the inti-
mate causes of error and deficiency hitherto prevailing in all our manage-
. ment, may go fartowardsthe prevention of thelike
reﬁiréxg}md system much o ors for some time to come; but I fear, if a
sound system be not established, the advantage to
be derived from past experience will run great risk of being soon lost ; and
while I am assured that nothing but a strict system, and the closest
attention, will permanently exempt a Mint from those losses which arise
from the dishonesty of its inferior agents, I am apprehensive lest diffi-
culties from this cause, and the confusion which often attaches to Mint
subjects, may hereafter possibly obscure the truth which I have been at
much pains to establish.
108. Should it happen that, contrary to my humble anticipation,
I have failed to convince those higher authorities into whose hands this
report may be placed, of the accuracy and truth
" lﬁg’%ef“;rfgzigﬁ‘iSi°" 88 10 oftheimportant principles which I have laboured
to enforce and demonstrate, and should the
conclusions which I have above ventured to record still be denied or
objected to by Officers whose experience and ability entitle their opinions
to respect, I feel that I owe it, not less to my own character, than the in-
terests of the Public service, to solicit that the whole subject may, with
as little delay as possible, be referred for the opinion of some unbiassed
authority in Europe, whose scientific eminence and knowledge of the
subject may be such as to put his decision beyond dispute.

Fort StT. GEORGE, MINT, J. T. SMITH,
*  15th March, 1855. } Mint Master,



MEMORANDUM A.

UNREPORTED FRACTIONS.

1. Itis of importance that we should have a distinct idea of the na-
ture and value of unreported fractions, and it is not very easily attained.
The following observations are therefore given :—Unreported fractions
' are not like the shillifs and pence of a large
frggg‘:: of unreported &y which constitute a trifle distinct from the

pounds; but they are fractions representing a
certain proportion of the whole sum, Forinstance, A and B are joint
owners of a large sum, of which A is to have 90, and B 10 per cent;
the unreported fractions are similar to what the case would be, if A’s
share were, 90, besides 1th unreported, and B’s 10 minus that quarter;
and this quarter, it must be noticed, is }th per cent of the whole sum,
whatever it be. :

2. As it will appear presently, that the average value of these frac-
tions is about gi5th of the whole valué operated
upon, it will be easily perceived that, when 3 or 4
crores of bullion are received by the Indian Mints annually, the value
of the unreported fractions is not unimportant—with the larger sum
they would come to 45,000 Rupees.

3. Asshown by the illustration above given, the fraction unreported
indicates, not only an excess of the silver in the compound, beyond the
report, but also a defect of copper, less than the report. The oversight

Mistake segarding anre- of this fact led Mr. Gurnin into the great error
ported fractions. of calculating the benefit by the unreported
: fractions at only 171 grains per 1,000% tolas. He

looked only at the excess of silver represented by the fractions, and for-

Importance of them.

got that that very excess occupied the place of copper; so that the chief .

gain by the fraction was, not by putting in copper as alloy to this excess
of silver, but copper to fillup the place occupied by it, in a compound
rigidly calculated.

4. Using the former illustration, an “alligation” is a mixture or
compound mass in which A ought, according to the Indian standard,
to possess 220 parts, and B 20 ; or as 11 to 1; but when made arithme-
‘ tically, with silver reported by the ¢ trade
assay,” the mass contains, not only 220 parts
(out of 240) of A, but 220} parts of A, and only 19§ parts of B. There

* Correspondence relative to Indian Mints, page 76, paras 39 and 40,

Explanation of their true value.
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is therefore required, to-make the mixture rigidly correct, (allowing for
the fractions) th part more of B, to make up for its deficiency, and in
-addition 1th of }th part of B, as alloy to the surplus quarter of A.

* 5. T have shown, elsewhere,* that the average value of all the frac-
tions is 1 dwt. if no allowance be made for cases wherein the title falls
upon the precise dwt. or 3 dwt; Mr. Curnin also estimates the average
at 6 grains in the lb. ox 1th dwt. Thatis, jth of the;is th or theg}yth

. part, represents the excess of silver and de-

ficiency of copper beyond the Assay Report.
Hence, the extra quantity of copper to be put in, to make up for this,
is 53th to make up for the deficiency of copper, and fth of gg5th or
1okssth as alloy to the excess of silver; and the total gain in standard
silver, resulting from the fractions is sigth plus 15355th; or gigth, which
is equivalent to Rupees 1-2-2 per 1,000 tolas, or Rupees 1131 per lac.

6. According to the experience of the officers of theaRoyal Mint,
a deduction of 3th} ought to be made from
this, to represent the cases in which the assay
happens to fall on the precise dwt. or } dwt.;
and this would reduce the gain to somewhat less than 91 tolas per lac;
but it will be scen that the experience of the Bombay Mint differs from
this ; the actual gain by unreported fractions during twelve years having
been Rupees 184,395 on a coinage of 154,297,
3771 or at the rate of 119 tolas per lac, 5} tolas
beyond the calculated average.

7. The experience of the Madras Mint cannot be ascertained, for
the reason stated in para 21 of the report, viz., that the fractions are not
made known, as in Calcutta and Bombay ; but it is evident from the re-
sult of the meltings generally, that it docs not
differ very much from that of Bombay, the
whole amount of extra copper used in all the Mints being not very dif-
ferent when due allowance is made for the resulting fineness of the coins ;§
whence we may infer that the gain by unreported fractions in Madras is
probably not much below the calculated amount.

8. In the Calcutta statements the unreported fractions vary so much
in amount, and are so irregular during the
years they havé been entered, besides being
far beyond the calculation, that there appears to be sofle mistake in re-

Calculation of value,

Practical experience of the

amount of unreported fractions,

In Bombay Mint.

In Madras Mint.

In Calcutta Mint,

* Observations on Inlien Mints, page 174, para 61, .
% Vide Mr. Beckwith’s evidence before the select Committee on the Royal Mint, in 1837,
Art 788. e :

t Vide statement, Appendix No. G,

§ Vide Memorandum B, para 18.



cording them. Probably they have been joined-with the gain by melting
late standard Rupees.

9. If I have succeeded in explaining the subject.as I ought, it will"

be understood that “ unreported fractions” are a source of gain to the
Mint, to the full extent of their value, provided the coing are issued of
) exact standard fineness, for there is no frac-
gaigltlg?;l(:i-:egl uf?}f:e‘gas °aUs¢  tional gain or loss in the valuation of them.
But as their value deggilads upon certain casual
circymstances, connected with the assay, they cannot be rigidly calculated
before hand, but may be assumed to vary from 90 to 120 tolas per lac of
the bullion; and, according to the experience of the Bombay Mint, have
actually realised about 119 tolas per lac.
10. If there be no loss of silver, it is evident that the unreported
fractions ought to cause an excess in the out-turn, beyond the register,
. of from 90 to 119 tolas per lac of the bullion
ae;f?.fﬁ 3:%2233;’:0“&;’):%?5 worked, as above, because copper may be ad-
' ded to bring them and the rest of the bullion
to ¢ standard,” and any loss of inferior metal may be anticipated and al-
Jowed for ; and as the experience of the Madras Mint seems to show that
the value of silver left in the drosses may be economically reduced to less
than 10 tolas per lac, it will be obvious that a suffieient margin would
be left, if the Government were to require the
unreported fractions to be delivered at the rate
of only from 80 to 110 tolas per lac,* making no allowanee for silver left
in the dresses.

Amount of that surplus.

* We may expect the surplus on account of unreported fractions will generally average one
Rupee per thousand, or one hundred Rupees perlac ; for, practically, we have no right to
expect them to exceed 110, and 10 will be left in the drosses. We have seen that they some-
times do exceed that ratio, but as the calculated amount is only 1133, any excess beyond
that must be- looked upon as accidental, In addition to this there ought to be recoveries in
the pre-melting department, which will probably vary from 20 to 68 Rupees per lac, of the
bullion operated on.,

B.
ADDITIONAL ALLOY.

1. When the ¢ #ligation,” or mixture of silver and copper, has been
precisely made, allowing for unreported fractions, and is rigidly * stand-
ard,” it is obvious that no more copper ought
to be put into it, except to obviate losses of
base metal during manipulation—to exceed this would be to spoil the
accuracy of the mixture.

2. Conversely, after the alligation has been precisely made, and
a further quantity of additional alloy has been put into the melting pot,
if the resulting composition of the coins, on full examination, proves to
be true “ standard,” I think we may justly conclude that an amount of
base metal, equivalent to the additional al-
loy, has been separated during the manipu-
lation.

3. The true use and object of additional alloy, therefore, is to meet
) this waste of the inferior metals, or refinement
of the silver in its passage through the Mint ;
and, as such, it ought to be separately entered

Object of additional alloy.

How refinement of metal
takes place. '

Additional alloy is to cover
refinement.
in the accounts.

4. Additional alloy is the cause of an apparent, but not of any real
gain to the Mint ; because although it makes an addition to the weight
of the standard silver, which costs nothing com-
paratively, yet as it is an additiog exactly
equivalent to a subsequent subtraction, it is evident the weight remains

Causes no real gain to the Mint.

precisely the same as before. .

5. In those Mints where all the bullion received is debited, uni-
formly, at its actual weight and assay fineness, minus the unreported
fractions, the only causes which justify the addition of copper, beyond
the strict alligation, based on the assay reports,
are 1st, the necessary allowance for unreport-
ed fractions (of silver), to reduce them to standard, and make up for the
deficit of copper they occasion ; and 2ndly, the necessary compensation
for refinement or separation of alloy in the course of work. Such has
been the practice in Madras and Bombay. In Calcutta there is a third
cause, which is explained in Memorandum C,

Sources of Mint gains.
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6. The actual separation of copper, and refinement of the metal

. during the operations of the goinage, is not a
Refinement how proved to uhng perati #01038C,

take place in Bombay. mere matter of conjecture. In Bombay, itis -

proved by‘the fact that the addition, which is
made independently of the Mint Master, is regulated by measurement of
the losses it isintended to remedy.

7. In Madras, the separation of the copper has been demonstrated,
both inregard to the melting of solid bullion and scissel, and the bleach-
ing of coins ; in the latter case, the metal which
has been taken out of the coins has lately been,

as a matter of routine, regularly reproduced in the solid form, from the
bleaching liquid, and its weight contrasted with the apparent loss by that
process.

8. When, therefore, pure copper can be produced in large quanti-
ties in the metallic state, giving unquestionable evidence of the refine-
ment of the standard metal, it cannot be otherwise than erroneous prac-
tice to neglect to compensate for its removal. Hence, the refinement of

) the metal caused by each of the coinage pro-
peﬁfgf&frgggﬁgfl‘g focom- cosses ought to be a matter of study by the
' ‘Mint Master (who on this account, as well as
many others, ought to be provided with an assayer), and the aggregafe
sum of all the refinements proved to take place ought to be compéhsated
by copper put into the alligation for that specific purpose, under the
head of * additional alloy.”
. 9. The additional alloy used in the Calcutta Mint to ccmpensate
the loss of base metal was, during the First period, at the rate of 121}
tolas per lac.* During the Second period, the necessity for it seems
to have been lost sight of. It was greatly
Amount of additional alloy  reduced in 1849 and 50, and abandonedin 1852.
used in CaMuita Mint. . )
Taking an average of the whole Second period,
the total amount of extra copper, under both heads (of ““unreported
fractions,” and ‘¢ additional alloy,”) was 197} tolas per lac. Deducting
the fractions at 119, the remainder 78} shows the average amount of
additional alloy during the second period.

10. During the first period the coins issued by the Calcutta Mint
were about f5th dwt. or41 Rupees per lact above standard, showing
that, if the bullion were scrupulously valued at the ‘‘trade assay,” the

In Madras as well as Bombay.

* Vide Report, para 28,

t The excess of fi i s : ; :
Appendix No. 16, nencss, is Rupecs 54,244 in 131,990,228, or very ncarly 1320 lacs. Vide
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allowance of 1211 Rupees per lac of additional alloy was less than what
was required. During the Second period, the

Effect upon the cojns issued. coins appear from the only Pix Assay reports
which have reached this Mint, to have been a.s follows."‘e For the first
two years, 1848 and 49, they were much below’standard ; in 1850, when
the additional alloy was greatly reduced, they are reported 0'0097 3or
80 Rupees per lac above standard ; and in 1851 and 52, when it was
totally abandoned, they are reported 151 and 218 Rupees per lac above,
it, on the great bulk of the coins. Upon the whole, the mass of the
currency of the Second period is upon an average 92} tolas per lac abo.ve
standard. These facts show very decidedly the influence of and necessity

for « additional alloy. 11. In Bombay, during the First period

Additional alloy used inBom- 5 4itional alloy was used at the rate of 1203

ey pnE er lac, and during the Second period at the
rate of 1244.1 .

12. The coins from the Bombay Mint, during the First period,

appear to have been above standard to t?xe ex-

Effect on the coins fssued o0 o ahout 106} tolas per lacy proving, as

in the Calcufta experience, that (unless the unreported fractiogs bfz sup-

osed to be more than the rate assigned) the allowance f(zr additional

copper at the rate of 1203 tolas per lac, was less than sufficient.

13. During the Second period, the coins appear to be, on the

whole, close to ssistandard,” a shade below,

Do. duriog the 2od period: v 1o number of assays is too§ small (being

at the rate of only one for 226,670 pieces) t0 permit of a correct measurge

ment of the rate. ' . .
14. In Madras, during the the First period, there is some uncer-

tainty as to the proportion of additional copper

Additional alloy wsed inthe yhich ought to be considered as compensating

Madres Mt the refinement,]| irrespective of which it ap-

pears to be 160 tolas per lac. During the Second period it is shown to
have been 131 tolas.q

¥ Vide Appendix No. 16, + Vide Statemen't 6.

t The excess of fineness on the coins for which we have pix reports s 6.5,1 82 Rupees on
517 lacs. 'The pix reports are one for every 185,444 picces. Vide f&ppendlx No. 17,

§ If- the London pix assays be considered as a fair representation ‘of the.produce of the
Mint, the practice would appear to have been rather irre.gular ; the coins being very much
below standard the first two years ; rather below the t.hlrd‘ ; rather more abotre the fourt}l,
and considerably above the fifth, One year in this period is not reported. Vide Appendix

No. 17. . .
|| Vide Report, pera 28. q Vide Memorandum F, para 30,
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15. The Madras coins were nine tolas per lac above standard dur-
ing the first period,* and it may be supposed that the excess in the ad-
ditional alloy, beyond the average, compensated for an undue quantity
of “unreported fractions,” which seem to have been more particularly
abundant during the first year, 1841-42, when the bullion operated on

was that which had accumulated from the

purchases in the bullion dep6t. During the
second period the coins were eight tolas per lac below standard ; which
shows that the additional copper used was rather too much, and ought
to have amounted to 123 tolas per lac.

16. It appears from the experience of all the three Mints, as above
stated, that the proportion of additional alloy actually used to meet
refinement of the metal during manipulation was as follows:—

Effect upon the coins,

Calcutta, 1st period...........u.. 121
Do, 2d do. «evvvvennnnnn, 78}

Bombay, I1st 40, seeecreriensss 1204
Do, 24 dov seeveeveererveennn 124}

Madras, Ist do. ..........i.. 160
Do. 2d do. ..evveeereren... 131

Average 122§
Making allowance for the second and fifth of the above entries,
Quentity of additional alloy AVETage would appear to be very nearly 12}
ztlﬁfr::;d:;ll% t:O experience of all tolas per lac, 'whlch would indicate the proper
’ quantity of additional alloy, according to the
ordinary practice of the three Mints, hithgrto, if the coins had agreed
'1‘zth “standard. *
17. It must be remembered, however, as stated in Memorandum F,
= para 40, that the loss of base metal, or refine-
Prfg?e"l‘:i’:;‘.’t dependsonearein et probably depends very considerably on
the care exercised in pre-melting ; besides
which, the totalamount of copper added to make up the standard, will
also be influenced by any irregularity in the assays, tending to increase
or diminish the amount of the ‘‘unreported fractions.”
18. To some of these causes we must attribute the irregularities of
. ) ., the accompanying table, showing the additional
of cf;;z‘:atmg complement” ¢ nper which was added, and ought to have
been added, or asit might be termed, the
saturatmg complement” of copper | in the three Mints during both
periods.

* Vide Appendix No. 14.
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TABLE showing the *“Saturating complement” of Copper in the three

Mints, during both periods. .

U d Additional | Und fine-
lg-l:c}:?glz. . Alllf:;.n * m:ntu:frgoli]:s. Total.
CalcuttaIst period®| 119 121} 41 2811
Do. 2nd do. *|  1551§ 421 92 2891
Bombay 1Ist do. t 110;; 1203 1g67 3371
Do. 2nd do. t; 1273 1241 7L 2591
Madras 1st do. I+ 119 160 9 288
Do. 2nd do. I 119 131 [18 242

The average of the sumsin the last column, (283 very nearly) shows
the total amount of extra copper required in the three Mints to bring
the coins to exact ‘‘standard.” Deducting unreported fractions, it gives
164 for additional alloy.

19. 1In the Calcutta and Bombay Mints much of the irregularity
is perhaps due to the very imperfect measurement of the fineness of the
coins issued, the pix assays upon which it is founded in each case being
far too few in number, and also adjusted to a
different standard from that by which the coins
were adjusted ; but this explanation does not
h#d good in reference to Madras, where the measurements are founded
upon a sufficiently wide basis.

20. Were the practice of all the Mints reduced to as much regula-
rity and uniformity as we may reasonably think practicable, the results
shown by such a table as the above, would doubtless be uniform too ; hut
hitherto there hdve been too many causes of variation to admit of close®
agreement, even in comparing long periods of experience, much less
single years. In future, as most, if not all
these causes have been pointed out, and reme-
dies suggested, it is to be hoped that more uni-
formity will be attainable; and I may add, in concluding the subject
of additional alloy, that when the table shows a material difference be-
tween the amounts of the “saturating complement” of copper for any two
periods, it ought to be explained by a corresponding difference in the’
total amount of gross, or apparent, loss in manipulation ; ofherwise, if the
manipulation has been unchanged throughout, and the apparent loss is the
same as usual, the difference must be attributedtoadifferenceinthe assays.

Pix Assays too few in Calcut~
ta and Bombay.

Saturating complement should
be uniform.

® Vide Statement No. 3, and Report, paras 22, 23, 28 and 32.

+ Vide Statement No. 6, H Vide Statement No 9, and Report, paras 28 and 37.

§ The figures here entered arc in agreement with the pubhc accounts ; I have elsewhere
taken the unreported fractions at 119, and considered the rest of the extra copper as additional
alloy. | Minas,

f
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C.

LATE STANDARD RUPEES.

1. In consequence of the error in the trial plate, which was dis-
covered in 1825, all the coins issued by the Indian Mints previous to
that date were too fine, by from one to two
m? aﬁfpgsﬁaizﬁi;g_e Stand- dwt.; that is, contained more than the proper
¢ quantity of silver, in the proportion of from

400 to 900 Rupees value in every lac.

. 2. The currencies to which this refers have now become obsolete,

and the pieces are from time to time brought to the various Mints for

. recoinage ; and it is the custom in Madras, as

an?‘ﬁi;;’:s. occur in Bombey wel] as Bombay, apparently, to treat them in

the accounts of the Mint exactly in the same

way as all other bullion ; debiting them at their true assay, minus the
unreported fractions,

3. But in Calcutta, the practice seems to have been different, and

. the late standard Rupees are received as ““stand-
di&i‘;ﬂz‘gf g.ﬂggzz’ oWingto 14" and entered in the Mint accounts &t that
- fineness ; credit being afterwards given for the

gain arising from their superior quality, by a separate entry.

4. Perhaps it would be advisable, for the sake of simplicity and
perspicuity in the accounts, if the practice of Madras and Bombay were
adhered to, and all bullion treated alike ; because then the effect of mani-
- pulation would be known before-hand, which

would afford a valuable check ; but the result
is the same, when the gain is separately recorded.

Practice should be altered.

5. 'What we have particularly to notice in this place is, that the
gain arising from the Calentta system is exactly similar in character to

« that arising from unreported fractions; the only difference is, that it is

o not fractions of a dwt. that are unreported,
Po(ri:i"fiﬁc“t’%:;;?. thatof “vnre- 1t the penny-weights themselves ; and the
. ; gain arising therefrom is not limited to 100,
or 120 tolas upon every lac of Rupees value received, but is found in
Ppractice to yield from four hundred to nine hundred, as above stated,
and on the average about five hundred. As this is an excess of silver
beyond the account, it ought (as I have stated in regard to the unre-
Ported . fractions) to be delivered as a final surplus at the closeof the

manipulation ; and that, in addition to the gain by unreported fractions
on the other bullion.
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D.
LAMINATING.
1. Until the present system of check was established in this depart-

_ment, the cause of irregularity in the dé.ily balances was not known ; and

. . .. although they were closely watched from the-
¢/ f deficiency in lami- & g :
natizﬁszgkn:vm- ’ time that the general results fell off in 1848,

yet the reasoh of the decline continued doubtful. - ) :
2. Itistrue, that by Mr. Prinsep’s experiments in 1836, the addi-

tion of oxygen to the straps, in a triple annealing, had been shown to
be the cause of an increase of weight of 14 tolas per lac of the bulli8n
worked (which would be about 24 tolas per lac of out-turn of the Mint);
but in applying this experiment to our work, it was do.ubtful ?vhether
Surplus indicated by theory & VErY large deduction from this rate might not
and experiment, be necessary, when there were only two, instead
of three, annealings ; besides which, it was justly argued by the Super-
intendent of the rcom that, although in a careful]Jy conducted experiment,
with rolls in a well polished state, the above-mentioned surplus might
easily.be obtained ; yet as, according to Mr. Prinsep’s theory, the oxygen
necessary to form peroxide of copper united with four parts by weight
of the metal, and as it is pretty certain that paft of the oxide of copper
must be rubbed off in the course of lamination, it would follow that if
only one-fifth of it were removed, the whole of the excess created by
oxidation would be neutralized; and that nothing could be more
Donubts as to application of likely than this in the ordinary course of work,
the above. especially in Madras, where from our scanty
supply of machinery, we were often obliged to use therolls in a rough con-
dition ; so that the factof our occasional deficiency was readily explained.
8. To this was added the argument that, whatever the result
might be when the metal was only laminated sufficiently to be cut into
Rupees, it is obvious that there is a much
greater probability of the separation of the
oxide of copper, and loss thereby, when the straps are so much further
attenuated as to fit them to be cut into ith Rupees, and }th Rupees, of
which our coinage contained amuch larger proportion than the other Mints.
4. These arguments had their weight, and more particularly in
regard to the small coins, which I long thought it possible might be the
occasion of a loss; but the fact which first,
and more strongly, attracted my attention was
the irregularity in the daily results. I argued that, if the processes
through which the bullion passed were, as they were known to be,

Fuarther doubts.

TFurther doubts.
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uniform, the results ought to be so too; or we ought to discover the
reason of variation ; ‘otherwise, the only cause which could explain the
irregularity was peculation.

5. The discovery of silver in possession of some of the servants, as
stated in the report, proved that this view was correct ; but still it seemed

as if peculation were impossible. At the time that it was thus proved
L

Discovery of theft. to be going on, every door and window, except
two required for use, had been nailed or

screwed up ; and these two put under lock and key, which never left the
pogsession of the Superintendent or his Deputy, in whose Ppresence every
workman who left the room was most strictly searched (naked). The
failure of these precautions proved that the thefts must have been com-
mitted by swallowing the pieces; and it may be proper to mention, in
How practised. referEfnce to this supposition, that on one

. occasion a man was observed putting pieces
into hismouth ; and information being given, he was removed to a hospital
close at hand, and causedsto disgorge the contents of his stomach, when
11 Rupee blanks were brought forth (of the old coinage). This did not
happen within my own knowledge, butwas told me by an eye wiiness,
the Surgeon of the hospital. )

.
6. Experiments which had been made in the welting department,
to trace the causes of apparent loss in melting the scissel, had shown the

probability that a large portion of it arose from dirt* brought from the

Causes of surplus in lami- laminating room ; and subsequently, the fol-
nating department. lowing direct experiment, which has been
frequently made upon various kinds of scissel, not only proved the fact,
but also furnished a measure of the amount of adherent matter.

7. On several successive days, a thousand tolas at a time, of Rupee
scissel, taken in the ordinary state in which it had been actually handed
over to the melter, was weighed very carefully in a large assay balance,
capable of showing the difference of a grain, then boiled in dilute sul-

* In using this expression, I do not by any means intend to convey the idea that the lami-
nated straps are more covered with dirt in Madras than elsewhere,
utmost precautions being taken to avoid the contact of oil, and all the operations of the
department being conducted in a most orderly and cleanly manner, the scissel and blaoks are
as cloan as they could be ; and when the rollers are newly polished they are as bright as their
anrfaces_; and at all times are free from anything which could soil the finger, or be capable of
separation, except by the acid. Nevertheless they are discoloured by the oxidation of the
copper, and thereby increased in weight ; and it ig the necessary removal of this oxygen, with

the eopper, which causes the apparent waste in bleaching ; part of which is cansed by additions
made to the surfice of the straps in the laminating room, )

On the contrary, the
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phuric acid, tkoroughly dried, and re-weighed, and the loss noted. I may
here mention, that the sulphuric acid bath, at
the close of the experiments, was always found

. to contain an insoluble powder, which was
chiefly composed of carbon, with silica—a sooty deposit.

Experimental measurement of
» surplus,

8. At the end of a certain number, usually ten, of the above experi-
ments, the average loss was calculated ; and the bleaching liquid, which
had been carefully preserved, was, after filtra-
tion, depri®ed of its copper, by the addition of
a little hydrochloric acid, and repeated boiling with clean iron rods.*
When proved to be perfectly free, the copper was collected and weighed
and afterwards fused with black flux ; and the weight of the metallic
copper was deducted from the total average loss previously ascertained ;
in order to show the loss of oxygen and dirt. The result obtained in this
way, with scissel, generally indicated a surplus a trifle greater than the
cxcess of weight realized in the laminating department; and on the
other hand, the results afforded by precisely ‘the same operations car-
ried on with all the blanks, (the copper being
. as a matter of routine carefully separated from
all the bleaching liquid) fell below it, showing, as might have bet?n anti-
cipated, that the blanks part with a portion of their attached oxide and
dirt, by handling.

9. From these experiments it appeared that, with §th inch ingots
only twice annealed, the excess of weight in the bla.nks, causgd by
oxygen and soot, when measured on four separate occasions, by trials of ‘
10 weights each, amounted to the ratio of 233, 20, 21, and 29, average
21 tolas per lac. The actual results of the work of the bleaching depart-

ment, when examined in precisely the same

Statment of the results of y,apner  except that the weighments were

mesuremenis made by the ordinary balances, (the acid bath

ijsin aleaden vessel, and the utensils employed in the operation are all

of silver,) gave for six months, the following results :—First 20, second
13, third 213, fourth 23, fifth 22, sixth 203. Averages20 tolas per lac.{

10. Observing that the results during the second month vary so

Details of the experiments,

Nature of the results obtained.

* The boiling is always done a second, a third, and sometimes cven a foarth time, On the last
boiling the deposit is a black powder, which has somewhat the appearance of plumbago, and
is composed almost entirely of iron, with hardly a trace of copper ;but even this is not allowed
to escape, but is melted with black flux, and any particles of copper which may be gained
thereby are added to the previous recoveries,

_ 1 Vide Memorandum F, note to para 32.
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much from the mean, and that, without it, the average of the remaining

five is 211 tolas, and looking to the results of
Average surplus with §th inch

ingots. the single experiments, I'think we cannot be .

far wrong in stating that, with §th ingots, twice
annealed, the Rupee blanksare delivered with an excess of weight
amounting to about 21 tolas per lac.

11 The scissel has only been tried on three occasions, by cutting
up a thousand tolas at a time, and uniting ten weights together in the
' recoverybf thecopperfrom the bleaching fluid ;
scﬁ:i’?ﬁfms‘;g‘?:cgﬁ'golfs'fpee the results were—first series 30, second 30%,
third, with five weights of 1,000 tolas each,

803 tolas. Average 30} tolas per lac of scissel operated on.

12.  To calculate the influence of these data on the general out-turn
of the laminating department, we must assume that the blanks and
scissel are to one another in the ratio of five to seven; which is about

correct in regard to the largest amount of work.

portion - Soneralrelt i pro- Then 7 x 21% tolas, plus 5 x 803+ divided

: by 12 gives very nearly 25 tolas per lac, as the

rate of increase upon the whole bullion ®perated on; which corresponds

with 424 on the blanks issued, and probably about 43 tolas per lac of
the coins issued by the Mint.

13. If we examine the Statement No. 10, especially the year
1852-53, when the excess in the laminating department was™37 tolas per
lac of the coins issued by the Mint, I think we shall find in it sufficient
evidence for the belief, that this calculation may not be far from the
truth ; more especially when it is recollected, that the produce of the lami-

c . . nating department has never yet been placed
omparison with actual prac- . . .
tical results, §th inch ingots. under the strict checks now in force, whilst

the §th ingots have been in work. We shall
presently? see that, since the depredation of silver has been rendered im-
possible, by the use of the counting machinery, the actual surplus realized
has rather exceeded than fallen short of the rate indicated by similar
experiments ; and Lam therefore inclined to anticipate that, when the
same strictness of check is brought to bear upon the work of the {th
inch ingots, the surplus will be fully 40 tolas per lac of the Mint issues, -
if not more. Without the checks, the rate has never been less than 30
tolas, since 1852-53.
14. We have not had an opportunity of testing the effects of the
triple annealing on the straps from ingots one inch thick, to so great an

* Vide para 10. t Vide para 11. ¥ Vide para 22,

extent as 1 could wish, as we have only had

¥t ith1inch ingots. . .
Experiments with 1 inch ing these ingots in use for a few months; and

- during these, the work of the small coins has been so much mixed up with

that of the Rupee pieces, that it has not been
possible to obtain more than three months ex-
perience fit for use. Of these, the first gives
the increase on the blanks of 20 tolas per lac, the second 28, the third
21; average of the three 23 tolas per lac.

Average result of Rupee
blanks, from 1 inch ingdts.

15. With respect to the scissel, experiments have been made on
three occasions, as before, with ten weights of
1, 000 tolas each, and the results were as fol-

- lows : First experiment 324, second 374, third
42, average 37.

16. Combining these rates, in the same manner as before, in order
to show what the increase of weight would probably have been upon the
whole of the bullion passed through the laminating department, the

result arrived at is=nearly 29 of the bullion
. i?l‘c‘}rlpi];”;f:’s.c"ms issued, from  wyorked, or 493 Rupees per lac of the blanks

delivered, and a trifle more than that rate com-
pared with the coins issued by the Mint. It must be remembered that
this applies to Rupee pieces alone.

17. From a comparison of these results with those above stated, as
attending the use of §th inch ingots, it will be observed that the differ-
ence is not very great, though it is sufficiently marked to be observable,
and that it gives the greater increase to the produce of the thicker ingots,
i the metal having undergone a third annealing.
That the difference is not more, arises no doubt,
from the fact that the oxidation depends upon
the amount of superficial area exposed in a heated state to the air ; and
this area is the same per lac of tolas weight, in both cases of thick and
thin ingots.

18. The effect is very different when we inquire into the compara-
tive influence of annealing on the metal manufactured into the smaller
coins, where a larger superficial area per lac of tolas’ weight is exposed
to the flame. The inquiry is in some measure
interesting, but not of so great importance as
that respecting the Rupee pieces, as the smaller
coins usually form but a small proportion, in value, of the whole work.
It is therefore of the less consequence that I have to quote from but 5
few experiments, in stating that the excess of weight upon quarter Rupee
scissel and blanks from §th inch ingots (we have no experiments on the

Do. of Rupee scissel, from 1
inch ingots.

Results from §th inch, and 1
inch ingots, not very different.

Surplus greater with small
coios. *
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smaller coins from 1 inch ingots) has been found to be at the rate of 59
tolas per lac of the former, and 80 of the latter ; which rates when com-

Surplus with } Bl,lpees' 42 tolas on all the bullion worked, correspond-
ing with 72 per lac of the weight of coins delivered by the Mint.

19. In a similar manner, the scissel and blanks of two anna pieces
from §th inch ingots, have been found to yield an excess, the former of
71 tolas, the latter of 47 per lac of their weight ; which rates combined
give the rate of general increase on all the bul-
lion worked of 57 per lac, corresponding with
about 98 tolas per lac of the coins issued by the Mint. b

20. From the limited number of experiments made with Rupee
blanks and scissel produced from the thick ingots, I think it not impos-

. sible that the results arrived at may require
Iec‘zil;‘;v_e“s“hs mayrequirecor- some little correction; at present it wonld
appear that the excess shown by them is rather

below, than beyond the truth.

21. The actual éxcess in the laminating department during the
eight months that 1 inch ingots were worked, somewhat exceeds the rate
deduced from the above experiments; although the surplus is arrived at,

_ . asregards the blanks, by deducting the weight
gofsf’mal surplaswith Tinchin- o 1y etallic copper actually separated from
: them, from the total apparent waste in milling,
cleaning, and stamping (after recovering silver particles detached in these
operations.) That is to say, the total difference in weight between the
blanks, as received from the laminating, cutting, and adjusting depart-
ments, and the finished coins sent to the General Treasury, would ap-
pear to be, if any thing, less than the share in the surplus deliveries by
the laminating department which is properly due to the milling and
bleaching room.

22. For instance, the actual surplus delivery by the laminating
department upon the coinage of 21 lacs tolas’ weight of coins from thick
ingots was 1,400 tolas, or at the rate of 66
tolas per lac; and as it appears by the fe-
sults recorded in paras 14 and 15, that the respective surplus weights
on the scissel and coins are, with thick ingots, to bne another in the
proportion of 161* for the coins, to 185+ for the scissel, it follows that
the coins must have carried with them, according to the experiments
quoted, 3$3ths of the whole dirt and oxygen (1400) or 651 tolas ; whereas

Surplus with $th Rupees.

Particulars stated.

* 7 % 23, vide para 14. t 5 X 87, vide para 15,

bined, as before, would indicate an increase of
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the net.apparent waste, after deducting the copper recovered, was only
505 ; for the total apparent waste, in all the
gperations of milling, bleaching, and stamping;
amounted to 2,037 tolas, and the solid copper recovered was 1,532 tolas.

23. The reason of the excess of the rate (66) of surplus just noted
above, beyond that deduced from the experiments with inch ingots before

Remarks on the above.

given (49 tolas)* is the additional surplus caused by the fabrication of

_ small coins. As stated in para 18, we have

ing‘:ﬁ%’;ﬁ;ﬁ: surplusexceed- 16t yet made any accurate experiments upon

the small coins from the thick ingots; those

feom the thinner ones, however, are sufficient to show that the excess in

working the fractional silver coins ought to be much more than that

attending the fabrication of whole Rupees, .a fact. which is confirmed by
the difference in question,

24. The actual number of the larger and smaller pieces cut during

the eight months whose experience is stated in para 22 was as follows:

Tale Lacs. Value Lacs,
Whole Rupees......... 18.77 18.77..
Quarter  do.usieenes 551 1.3,
One-eighth do......... 10.30 L.29..
34.58 21.44,

This shows a larger proportion of the smaller coins than forms the work

of other Indian Mints, so that we oughtnot to expect so large a surplus

: .. inthe out-turn of the laminating room in

exsggt%ld‘is fo be  ordinarily general, as that stated in para 22, viz., 66 tolas

per lac; but, adverting to the results of the

experiments with the large and small coins separately, we may perhaps

not be far wrong in expecting it to vary from 50 to 60 tolas, according
as the small coins may have been more or less numerous.

25. By examining the detailed statement of daily work, which is

" given in connection with Memorandum E, 1 it will be observed, that the

Ganses of surplus nquired ?nly f)pel'ati011s which cause apparent increase
into. in weight are the three annealings, and that
their influence is about in proportion to the

length in feet of the straps, at the time they are in the oven, or in other
words, to the superficial area exposed. The first heating appears to have
given an increase of 35 tolas, or about 5! tolas per lac of the bullion
worked,} the second 66 tolas, or about 10% per lac, and the third 110 tolas,

* Para 16, + Appendix No. 21, 1 6,15,686 tolas.
g
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or nearly 18 per Jac. Total 211 tolas or 341 per lac of the weight of
bullion worked. The bullion is subject to various apparent losses in the

course of rough lamination, finishing, and cutting, which in the aggregate -

are recorded as amounting to 69 tolas, or 11} perlac of the bullion worked ;
Particulars of surplus By but as these apparent los.ses consist, for .the
annealing. most part, of standard silver, and onlyina
small proportion of the oxide of copper and
soot which caused the increase, it is found thgt four-fifths of the weight
of them is recovered from the sweepings of the room ; so that the actual
deduction from the increase of 34} tolas as above stated was, in the
month detailed in the statement, only about 2} tolas, and the final ngt
increase about 32 tolas per lac of the bullion worked, which corresponds
with about 55 tolas per lac of coins* issued by Mint.

26. It is proper here to mention, that the results fluctuate a little
owing to various causes; but as far as a judgment can be formed after
only a short period of the close observation required for such analysis,
I am of opinion that those which are above given will be found not very
far from correct, asindications of the effects of
the various processes carefully carried out.t
The fuel used by usis charcoal and firewood, in the proportion by weight
of about seven of theformer to one of the latter ; it the first two annealings
the straps are quenched in cold water, and occasionally after the third
also, and we have found but little difféerence in the result whether this
be done or omitted. The effect of using charcoal alone has also been
tried, but this did not appear very materially
to influence the results. Iam inclined to
believe that, probably, the method of packing the ingots and straps
together, when they are placed on the carriage by which they are rolled
into the furnace, may have a greater influence, but this has never been
made the subject of experiment.

27. Having now, as I trust, shown sufficient grounds for my asser-
tion of an excessin annealing, which, pendingmore accurate experiments

Results fluctuate a little.

Details of the annealings.

* Rupee pieces.

t It is quite possible that, owing to the particular attention paid, the snnealing may have
been more perfect than it would ordinarily be in other Mints, and hence that the excess re-
ailzed may have been greater. 1 have not been able to find any evidence of this by inquiry
in the department, but I infer that it may have been sofrom the fact of the bleaching loss having
been increased considerably. It will be evident, however, from a pernsal of what is stated in
Para 2 and elsewhere, that a greater surplus in the laminating department, is by no mcans,
any assistance practically in closing the accounts, since every tola gained in weight by the
adhesion of sooty particles leadsto a correspondingloss in bleaching and melting ;and forevery
tela gained by the union of oxygen with the metal, & loss of 5 tolas is experienced.

{

with the larger ingots, may be approximately fixed for them at from 50
¢o 60 tolas per lac of the coins issued, I must add that the only experi-

ments which I have met with giving an opposite conclusion, are some un-

dertaken by the officers of the Bombay Mint
in January 1834, and wh‘ich, in general, record
a loss—but the reason of thisis quite apparent, when the record is
examined*® with reference to the true cause of excess ; for it will then be
perceived that, in every instance, the ingots were either.weighe.d gfter
annealing, so that its influence was not observed, or the effects of it were
done away with by the straps being cleaned with a cloth afterwards, and
¥efore weighment.

28, Mr. Prinsep’s experiments, in 1836, agree in the fact of an ex-
cess, but record a much smaller one than that stated above ; his .result
being only 2% annas per mille, or 14 tolas per lac, correspo.ndmg with 24
tolas per lac of the coins issued, in liew of 50 or 60. This can only be
accounted for, if the ingots had been threc
times annealed, by their having been cleaned
from any deposit, as in Bombay, previous to lamination ; ot.herv.vise, the
experiment should be repeated on a larger scale, when I think it c01'11d
not fail to be attended with results more or less the same as those which

have been detailed above.

Counter results, Bombay.

Results in Caleutta.

E.
CHECKS IN THE LAMINATING DEPARTMENT.

1. The system of check at present, (May to December 1854), fol-
lowed in the laminating, cutting, and adjusting departments, has been
recently adopted ; chiefly with a view to the acquisition of distinct and
' certain data as to the proper results of the or-
dinary business, and also to check the daily
petty pilferings, which it was at last proved were going on. It consists
of two chief precautions, first, the mechanical registry of all the pieces
as they are cut, effected by counters attached to the cutting presses, the

Nature of the checks_in ferce.

* registers being compared with the delivery by the cutters, and second, of

efore and after each annealing, as

an exact weighment of the

2. 'The freque dorhi aused some inconvenience
and expense, dt‘fﬁmxwork, had, it ‘nofteurred to me that, as we

only require acc y to the thirty or ﬁfty\hi@j&ndth part; it would be

. 1 ~" . * Vide Appendix No. ‘sz{ ;*
‘g\";\ ; . . ] ,&‘/1’/‘7;{
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+practicable to ‘make a balance sufficiently accurate, gapable of taking

larger weights than the usual ones of 2,000
How the difficulty of nume-

rous weighments was overcome, OI8S, (about 631bs.), and therefore, borrowing °

ahint from one which had been made for the

“Greneral Treasury,* and found very convenient there, a large balance

was constructed, capable of weighing five times the usual drafts; and

*by the use of it, all difficulty on that head has been done away with.

+ 3 A daily report is made to the office, showing the changes in

o weight caused by each particular process, up-

Daty reports fumihod. =15t subjI;cted to itI,) and these

particulars arerecorded in a table, of which a specimen, showing a month’s
*--work is hereto appended.

4, From the information therein given, it is easy to detect the va-
‘riation of a single tola from the or&inary result, when the-delivery is of
‘thirty thousand Rupees daily, and there can be no doubt that the scru-

' ) tiny'would be proportionably close with larger
aﬁ?‘:‘f;fs;‘e’::g?m“’“uy counted ot turn. The chief security, however, seems

' . to be in counting the pieces at the moment
- they-arecut ; because they are the only piece of metal which could be swal-

lowed with impunity, and all.other modes of theft are guarded against:
5. I have, in para 25 of Memorandum D, given the detailed parti-
culars of the increase of weight occasioned by the different annealings,
taken from the facts recorded in Appendix No. 21. From the same
anﬁ‘:;;:éi?ﬁgmmtlng’ I Yosses in laminating, cutting and'adjusting
departmentsare taken. First,the apparentloss,

(amou'nting to 34 tolas), by rough laminating the ingots, comes to rather
more.than 5} tolas per lac of the bullion operated in the department ;§
the weight of which was 6,15,686 tolas, the apparent lossesin finishing
93 tolas, and (disk) cutting (14}), taken together, came to nearly 4 tolas
per lac; and the losses in sorting, and second (or blank), cutting (11), to
about 1§ tolas per lac more; so that, in all the operations from the first
' receipt of the clean ingots, to the delivery of the cut and adjusted blank
(there is no filing), the total'apparent losses (69), are comprehended by
arate of 111 tolas per lac of the bullion worked ; or 19 tolas per lac of the

* A deseription of this balance will be found in the 4th volume of the Professional Papers of
the Madras Engineers.
t Vide Appendix No. 21. _
* % The bullion worked is cal¢ulated by adding together the total weight of blanks, 3,06,356,
acisecl, 2,30,889, In addition to this, during the monthof September 1854, bullion weighing
78,447 was wrought for experiment, not included in the above. )

source, the following details of the apparent -
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’Weig‘h’tv of theblanks ; while the increasein weight by the three annealings
{211 tolas), amounts, as shown in Ylemorandum D, para 25, to something

- more than 344 tolas per lacofthebullion worked, or nearly 59 of theblanks;

thus leaving a clear gain before any recovery is made from the sweepings,
of 40 tolas perlac of theblanks,or rathermoreperlac of the Mint out-turn,
6. I use terms indicative of a positive increase, and only an appa-
rent loss, because the former, after allowance has Ween made for the appa-
rent losses, is immediately made goodin the
re;‘)“’;ﬁ”d are for the most part jelivery ; but the losses are afterwards in
" great measure done away with, about four-
&fths of them being recovered from the sweepings ; so that the ultimate
real deduction on account of the apparent losses, for the month con-
tained in Statement No. 21, was only at the rate of about 2} tolas per
lac of bullion worked, or four tolas per lac of the Mint out-turn ; and
the increase of weight by annealing in the laminating department, having
before been shown to be at the rate of 59 tolas per lac of the Mint-out turn,
this deduction leavgs the net surplus delivery at 55tolas perlac of the same.
7. Tt will be seen from what is above stated, that the recoveries from
) . the dross, which form an essential part of the
in Atﬁi,°‘i§,‘n?§§f§,‘g’“§‘§i 02;:1;;’:; systemin this department, amount oun an aver-
departments. age, with inch ingots (though our experience
with them is but limited), to 15 tolas per lac of the issues by the Mint.
That is when Rupee pieces are coined. 'With the smaller pieces, both
the apparent losses and the recoveries are greater than with Rupees.

F.
MELTING.

1. Dr. Ure has well remarked (Dicty. Art. Lime Chloride), that

« Science has done only half her duty, when she describes the best appa-
ratus and manipulation of a process, The maaxi-
mum produce should also be demonstrated,
sn order to show the manufacturer the perfection which he should strive

to reach, with the minimum expense of time, labour, and materials.”

-2, On this account, considerable pains have been taken to discover

the causes of apparent loss in the various pro-

Much pains have been taken ooqo05 of coinage, and, whenever possible, to
fn experiment subject them to accurate measurement ; and
particuldrly in melting, it has been thought desirable to endeavour to .
trace and account for ¢he apparent deficiency, as the only means of ob-
viating actual waste.

Benefits gained by inquiry.
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3. The first and most important point to besettled in this inquiry
was, whether there were any volatilisation of the silver in ordinary melting,
a question which has been the subject of some difference of opinion, but
which I think is satisfactorily decided in the negative, by the following
experimental results. 1 give them in the order of their importance,
rather than according to the dates of observation. First, it was stated
by me on a former occasion, that an examination had been made of the
chimnies of the furnaces in which the silver
was melted, and that 70 grains of silver had
been found in them. This fact of itself seemed
to me sufficient to demonstrate that there was no good reason to attribute
the large 1dsses which had been experienced in melting to volatilisation
of the silver; but since that time, the presence of a few grains in the
horizontal flue and lower part of the chimney has been accounted fors
by observing that it is possible for a minute filament or particle attached
to the scissel, at the tiine of charging the pots, to be detached and carried
by the strong draft into the lower portion of the cRimney.

First inquiry as to volatili-
sation of silver.

4. Tt is well known that silver may be volatilised, and is rather apt
to be so, when very puresilver is melted ¢ per se,” which ought never to
be the case for coinage : but the volatilisation of the large quantities ne-
cessary to account for the apparent waste in melting formerly allowed,
Silver well known o be volatile. tained that none leaves the chimney, and hence,
if this be admitted, and the deposits (even allowing they were deposits
from volatilisation), only amount in fifteen years to a few grains, it is
obvious that we must adduce other causes to account for the deficien-
cies, which amount to thousands of Rupees annually.

5. The proof as tosilver not escaping from the chimney, rests upon

' the evidence afforded by a careful analysis of
soot taken from the interior of the upper part
of the chimney of a furnace which has been
in constant use for melting alligations for 25 years, and in which, during
the last 13, fully six or eight crores of tolas have been melted. The soot
was examined by myself, and atmy request very carefully analysed by
Dr. Andrew J. Scott, whose skill as an analytical chemist is well
known. In order to meet any possible doubt, I give below a statement®

Proof that no silver escapes
from the furnace chimney.

* The soot was repeatedly washed in boiling distilled water, till not the faintest opalesence
was occasioned by the addition of nitrate of silver. It wasthen digested with pure boiling
+nitrfis :acid, for a considerablo time, and the solution evaporated to dryness; after which the
residuum was digested with a very small quantity of boiling distilled water, which, on being
filtered and tested by means of hydrochloric acid, gave not the faintest indication of the pre-
sence of silver orlead, A faint, but distinet trace of copper was shown by the usc of ammonia.

is out of the question, for it has been ascer-’

o %
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of his anal'};sis; the result of which was, that not the slightest trace of
silver or lead could be perceived, but distinct evidence of the presence
of copper was obtained. :

6. Secondly. The next fact which I have to adduce in support

X of my opinion, that the melting of standard

Experimental proof of the . . . N

total recovery of silver after silver is not necessarily accompanied by any
melting. material volatilisation of the precious metal,
is the result of an experiment made by order of the Government of India,
in the presence of the Assay Master, D. Ross, Esq., the Deputy Assay
Master, W. Collum, Esq. and myself, for the purpose of investigating
this very pdint. The experiment occupied the whole of each day, from
the 24th to the 29th July, 1848, and consisted of a set of four samples
of 1,000 tolas each, of very carefully prepared standard silver, which
were accurately weighed in an assay balance capable of showing a dif-
ference of one grain, and then melted and cooled each six times, in
separate furnaces, and the erucibles afterwards ground to powder, and,
together with the drosses belonging to the furnaces, freed from. the par-
ticles of silver ; whieh, with the melted masses to which they belonged,

were compared with the original weights.

%, The result was, that in two cases the cxperiments failed, owing
to accidents to the pots; in one, the weight of the silver mass and par-
ticles showed an excess of five grains, which was attributed to oxidation

of the copper contained in the mass of standard
Statement of the reslts of ex- silver, as it had not been defended while in the

periment. furnace by a coating of charcoal, as the others
were ; and in the remaining experiment the recovery of standard silver,
after the separation of all extraneous matter, and hygrometic moisture
from the mass, corresponded precisely with the original weight put inte
the crucible.

8. 'The two meltings had taken place in black lead crucibles, with
clay tops, the whole of a preceding series of four experiments, having
been abandoned when far advanced, because, as the crucibles in which
they were melted had been covered with sheet
iron covers, and on close examination with the
microscope one of the masses exhibited a small speck, which proved to
be a particle of iron, it was judged that the liability thereby shown of any
one of the masses being altered in weight by the falling indo it of a par-
ticle of iron, created a doubt which would vitiate the soundness of the
conclusions to be arrived at by the meltings.

9. The experiment appeared to me at the time, as it does still, tc

Purther details.
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show conclusively, that standard silver may
be fused and kept in a fused state for hours,
without the smallest appreciable loss, I have one more experiment to
relate, which is as follows.

10. Thirdly. A separate melting room, quite distinct from every
other apartment in the Mint, was swept out and appropriated to the

Remarkson theresults obtained,

object of making this trial. Having put the furnace in order, and se-

lected a new melting pot, ten thousand tolas of silver, which had been
prepared with the utmost care (it had been melted twelve times), to pro-
“Bxperimental recovery of sil- duce uniformity, and had been pronounced.
ver after 42 times wmelting, uniformly standard by the Assay Master, was
accurately weighed in the assay balance, and delivered over on the
13th July 1848, to a confidential person who had charge of the opera-
tion, with orders to melt and pour the silver into ingots, as many times
as the pot would stand the fire; delivering the first and last ingots for
assay, after every tenth melting. :
. 11. It ought.to be mentioned, that part of the silver, viz., 3,000
out of the 10,000 tolas had, since being assayed as standard, been melted
in one of the experiments mentioned above,
and pronounced on a subsequent assay a little
(about § dwt.), inferior to standard. I think it as well to mention this,
but I donot think it need be considered as having any bearing upon the
result ; as the assay subsequent to the melting was made of a muster cut
from the lump of metal cooled in the crucible, and I am aware from actual
trial, that musters cut in that way may show a fineness differing from the
average of the mass, unless precautions be taken ; and even then, that it is
impossible to secure accuracy toso great a degree of nicety as the } dwt.
12. At the end of forty-two meltings and pourings of the metal,
the pot was found to have begun to leak, and they were therefore closed.
After the first ten meltings, the first and last
. ingots upon an assay made with particular
care, were reported by the Assay Master, B {;;ths dwt., after twenty, the
average was B } dwt., after thirty meltings, the average fineness was

B ?—éths dwts., after forty meltings, B %?ths dwts. At the close of the

forty-second melting, three assays were made, of the first, middle, and
last ingots, and the report was B 3 dwt., B 4 dwt. and B 1} dwt.

" 13. Measures were now taken to separate and collect the silver
from the pot, the furnace, and the drosses of
the furnace, At first (2nd August), the appa-
rent deficiency was 488 tolas, on the third and

Further particulars stated.

First result stated.

Resnlt after recovery of silver
from the drosses, i

»
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fourth, 340 tolas were recovered ; and at last, on the 7th September, the
whole of the recoveries having been collected together and refined, the
- deliveries were as follows, the ingots having been thoroughly cleaned from

dirt and oil :—

Gross. Standard.
27 ingots, B4IAWt....everiviiiiieieane. 8,640 3 0 8,673 11 8}
Dross bars with muster and particles...... 1,299 1 0 1,334 15 9

Total..0,939 4 0 10,008 It 5§

14. I am not able to account for the whole of this excess. While
othe experiment was in progress, assays were made with.extreme care
and precaution by the chloride process, the results of which, upon five
musters before the meltings, gave an average
Remarks on the excess of g pocs of 219 dwt., 22.176 grs., and a similar
eieht series of assays of three musters after the
meltings, gave the fineness of 220 dwt., 17.375 grs., showing a :efinement
of 19.2 grains, instead of the 203 grains above caIC}ll.ated.. This would
reduce the excess by nearly 24 tolas, but the remaining difference I.nust
be attributed, either to the mustersin one or both cases, not pre.c1‘se.31y
representing the true average fineness of the.metal,’le or to tl}e pos51b11.1ty
of other particles of silver than those belonging to the experiment hzuimg
been mixed with them ; which there is no reason to suspect, and which,
from the precaution taken, is improbable. .
15. Setting aside this, as if but of secondary importance, th.e resu!t
of the experiment on the whole, seems to me to afford convineing evi-
dence, that in the ordinary operations of coin-
Proof affurded that there is age, volatilisation of the silver is not one of
o velatilisaton. the causes of loss; and reviewing all the evi-
dence which has now been adduced upon the subject, I trust I may
consider that point as fully established.
16. Before losing sight of this experiment, I would beg to draw at-
tention to the remarkable fact, that the refinement during the first ten
meltings was more than half what was occa-
Remark on the progress of ,neq by the whole 42. There is some irregu-
refinements larity in the other results, but the fact appears
inte‘resting, as showing how much greater refinement by separation of
base metals, occurs in the first few meltings, than in the subsequent ones.

* The musters on this occasion were cut in the ordinary way, which-in general 1jepresents
the average fineness of the metal with tolerable exactness. I was not aws;tre‘a.t th'e time, .what
1 have since learnt, viz., the great influence which b'elongs to the depth of incision into an ingot
or bar, and which, in extreme €ascs, Imay cavse & difference of nearly a dwt, between the sur-

face and the centre.

h
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' 17: We have next to learn what the true causes of apparent waste
m melting really are, and I think I shall be cérrect in saying, that they
are composed of the five following :— '

Ist. Dirt attached to the coins or bullion
melted in alligation.

2nd. Oxygen and soot attached to the
. True causes of apparent waste s
3n melting. scissel.
3rd. Separation of base metal, in the first
melting of alligations.

4th.  Ditto on the melting of scissel. ¢
' Sth. Standard silver left in the drosses-
*18. The first of these causes may occasion considerable loss, when
the bullion is received without pre-melting, and it is difficult to distin-
guish it from loss arising from the volatilisation  and separation of base
apRemarks o the et canse of ?jlt]z:)sl; zw;}sxigh ta:kes place with some varietiesof
parent waste. as Syce), to agreatextent. But lossby
dirtis almost wholly prevented by pre-melting ;
and as that practice is either established, or about to be established in all
the Indian Mints, it is only necessary here to remark, that when melted
bars are received, the loss from dirt ought to be trifling. The amount
of it, as occurring in the ordinary course of work in Madras, has been
measured and found to be under the rate of three tolas per lac, and the
Ioss occasioned by receiving this amount of dirt, and calculating it as
silver, is covered by the practice of weighing the bars only to the one-
eighth of a tola, and giving the turn of the scale in favor of the Mint.

19.  Pains have been recently taken in pre-melting the bullion, to
get rid, as much as possible, of any volatile base metals they may con-
tain, in order to avoid the disturbance of the
alligation and apparent waste occasioned by
volatilisaticn, when melted for coinage. It is, however, impossible to
effect this object fully, and the separation of base metal which takes

Place in the second melting must thérefore be compensated by ¢addi-
tional* alloy.”

Care tuken in the premelting,

.
Second cause of apparent 20r The second item, of oxygen and
wasté, soot attached to the scissel, is the cause of
considerable apparent loss, depending in some
degree for its amount on the number of annealings the straps have
been exposed to.

* Yide Memorandum B.
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-21.  In explaining the cause of excess jn laminating,* the method
of measuring the amount of this addition to the weight of the scissel is
explained ; and it is sufficient here to say that, when ingots of one inch
thickness are used, and three times annealed, the increase of weight and
corresponding loss in melting is about 364 tolas per lac of the scissel,
defective coins, &c., returned, counting 37 per lac for the former and
23 for the lattert, and as these generally in the aggregate are not far

- i short of the weight of solid bullion melted
Amount of dirt and oxygen .. . .
attached to the scissel. or coins issued, we may, without much risk

of error, assume 36} tolas per lac of the coirs

issued as a fair rate. When 4th inch ingots, only twice annealed, are

used, this item is reduced to about 30 tolas per lac, counting 30} tolas
per lac for the scissel, and 21 for the coins.} ¢

22. The third item it has not been in my power to submit to

actual measurement, and it is questionable whether it would be practicable

to do so; at all events, although it might per-

ha ird g::nsem‘i:ﬁ:;fm waste haps be possible, the attempt would involve

. an amount of labour inminute assaying or

chemical analysis far beyondthe time and attention which could be

given by any person whosewhole thoughts were not devoted to the subject.

23. But it is not at all diflicult to estimate indirectly the quantity
of base metal separated in melting, and by at-
tending to the following remarks, the method
of doing so will, I trust, be easily understood. '

24, Our first step is to examine the experience of all the Mints in
reference to the quantity of extra alloy which has been found necessary,
to correct and compensate the refinement of the metal during coinage,
We find the clearest and most instructive data
on this point in the accounts of the Bombay
Mint, which, as before noticed, have been kept in a more satisfactory and
precise manner than either of the other two.

25. In Calcutta, in consequence, probably, of the peculiar division
of responsibilities and duties, between the Mint and Assay Masters, it is
clearthat the subject has not been rightly understood. At onetimewefind
that no allowance was made for unreported fractions, and the Assay Master,

whose duty it is to order the extra alloy, ap-
Céleutta practice as to extra peared to think that he had fulfilled his part
alloy inguired ioto. by covering the losses in melting the solid

May be indirectly estimated.

Extra alloy must be ascertained.

¢ Vide Memorandum D, psras 7 and 8. t Vide Memorandum D, paras {4 and 15.
t Memorandum D, paras 10 and 11,
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bullion, * with part of whi@x (viz., dirt) the extra alloy has nothing to do,
and making no compensation whatever for the refinement in melting the
scissel. At a later date, we find compensation made for the unreported
fractions (and late standard Rupees), but a gradually decreasing allowance
of extra alloy ; till in 1851-52 the latter totally ceases; although nothing

can be more plain than that, if the mixture *or alligation of the metals
required for coinage be made

the pot, and afterwards parts
cease to be “‘standard,”
from “standard” unless

with a large proportion of copper,t it must
and therefore that the coins must necessarily vary
compensation be made.

26. On account of the great irregularity of practice here ‘noticed, it
Caleggta practice cannot bo useq, 15 1MPOssible to make any use of the experi-
ence of the Calcutta Mint, in respect to extra
alloy, during the Second period ; but its records during the First period,
together with the experience of Bombay and Madras, will be found to
furnish the required information. ‘

27. In Bombay, the Ppractice is to alli
50 as to produce a mixture Precisely ¢
addition to put in a further allowance

gate the unreported fractions,
standard” including them, and in
of one tola per mille, or 100 per
Bombay practice inquired into, lac of ex.tra alloy, at the first melting, to com-

pensate in part for the various refinements
nd subsequently to add such further quantity,
as the cxamination of the coins may be found to

throughout the coinage ; a
from time to time,
dictate.

28. In this way, as the accounts of copper for “extraalloy” and

‘“ unreported fractions” are kept separate, and as the additions are made
by the Assay Master, who has no interest in the manipulation, except to
see that the coins are ¢ standard,” the circumstances seem to be preclude
the idea of any larger quantity of alloy being added than whet is abso-
Ressons for consiering lut.ely nhecessary to replace that lost in the
trustwvorthy, various processes ; the dangerindeed being that

the Assay Master would rather fal] short of this,
which seems to have been the case, the coins being above} * standard.”

We may therefore safely assume the quantities so added to be a moder-
ate measure of the absolute loss of base metal during the coinage, and
on referring to the accounts for the whole 12 years, we find it to have

* Correspondence Indian Mints, page 76,
t In the Calcutta Mint during the year 1852-53

cOifm in bleaching the blanks must have averaged 1,000 tolas a month ; and as no compen-
'f“ml“ Was made to meet this refinement, the State suffered a loss to that extent in this
- Single item. % Vide Appendix No. 17.

para 37.
, the quantity of copper taken out of the

precisely ‘“standard” on first putting it into -
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been at the rate of 123 tolas per lac of the coins issued,* the copper put
in besides this to compensate for unreported fractions being at the rate
of 119 tolas per lac.

29. In Madras, during the Second period, which I take in prefer-
ence to the whole, because the bysiness of the department was con-
ducted more regularly than our first opera-
Madraspractice iaquired into. tions, and the results also agree more closely
with the experience in Bombay, the total amount . of iopper emp.lo.yed,
under both heads, viz., to cover * unreported fractl.ons and ¢ a.ddmonal
alloy,” was at the rate of 250 tolas per lac. . The difference of eight to'las
per lac in excess of Bombay, may be explamed, by the fact of the ;(Fns
being issued a little below standard, while those from the Bombay lint

were a good deal above it.} . _

30. Assuming, then, that the unreported fractions were on tl.xe
whole amount of bullion coined during the six years, about®the same in
Madras as Bombay, that is, at the average rate of 119 tolas per l.ac, and

" in Madras the whole quantity of extra copper pu.t mt.o thg
Siifeﬁmonﬂ sy pot, at the rate of 250 tolas per lac, it will be
observed that, of the 250 tolas of copper, that part which. was emp.loyfed
in compensating the refinement or loss of base metals d'um‘]g the coinage,
must have been at the rate of 131 tolas per lac of coins issued by the
Mint. .

81, As the above quantity of 131 tolas copper per lac of out-tlfrn
was put into the pot in excess of the true alligation, and. yet. the coins
on issue, upon the closest examination, proved
to be only eight tolas per lac below standard,
it follows that the difference between the eight and 131 tolas, viz., 1231
tolas per lac, shows the quantity of base metal separated during
coinage. ®

Refinement in Madras stated.

32. Now there are only two processes in which the base metal %s so
séparated, melting, and bleaching. In the latter, it has beer‘1 gscertaln.ed
by frequent experiments, that when, in using §tb inch ingots twice

annealed, the total loss in bleaching Rupee blanks, comes to 74 Rupees

* Vide Appendix No. 6. )

% X:clzrdizzr to the calculations made in Appendix No. 17, the Bombay com? ’for t};e
whole period would appear to have been 54 tolas per lac above 'standard, Put as t 1e.sc cal-
culations are made on a very limited number of as§a3"s, measuring the coins by a different
standard from that to which they were adjusted, it is perhaps safer to assume that by the

e considered correct. )
l(w;zlI :::3{ ;:eg; ::::e d, that this rate agrees pre.cisely with the experience in Bombay, and
is within 1} tolas per lac of that of Calcutta. Vide Report, para 28,
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per lac, about tolas 54 thereof consists of copper sepafated ;* when with
1-inch ingots, after a triple annealing, the total loss is about 89 tolas, 68
consist of copper. The practice of the Madras Mint, during the six
years under review, having been exclusively
of the former kind, I shall confine myself to
the facts afforded by it. Taking, therefore,
the whole amount of base metal scparated during coinage, as above
shown, to be 123 tolas per lac, and deducting that part of it separated
in bleaching, and which must have been about 43 tolas per lac (the total
apparent loss being 59), the remainder 80 tolas shows the quantity of
base metal separated by melting.

Deduction of the quantity of
copper separated by melting.

33. Out of this total quantisy, of about 80 tolas, part separates
during the melting of the alligation, and part by the melting of scissel.
It is difficult to assign the exact quantities of each, ‘as the refinement is

* very uncertain, varying with each description

of bullion, and probably also with the scissel

" formed out of it ; and I can only conjecturally

estimate 50 and 30 as the proportional losses. The measurements which

I have madet of the latter, having given irregular results, and the
highest falling short of 30 tolas per lac,

Copper separated in meltin,
golid bullion and scis:el. .

* The following memarandum shows the results of the bleaching department for six sepa-
rate months, on single Rupee blanks, cut from straps prepared from §th inch ingots.

Month. Total apparent Weight of metallic
waste. copper recovered.

1853. Tolas, As. Tolas. As.
October.. v vvavsvens. 398 6 266 8
Novemberee vaeesven §03 7 407 6
December.....coeee.s 473 2 334 8

1854.

January.....eoee.00. 544 8 392 2
February..ovevoeess.. 558 5 o107 4
Marche. . oo vveneninen, 492 5 359 8
2,967 1 2,167 4

The totalgreicht and value of the coins being 40 lacs very nearly (39,99,413) the average
results are, Wtal waste 74, and recovery of copper 54 tolas per lac,

Similar experiments on } and 4 Rupees, from § ingots give 130 and 106 for the former,
and 160 and 112, very nearly, for the latter, ’

4 The following is a description of the mode in which these measurements were made:
—A selection was made of a pot of metal which had been melted more than once, and was
supposed to be probably uniform in quality, and below standard (usually a melting of scissel
reported W), and directions were given that it should be remelted with an unusual degree
of attention to the stirring, the metal after fusion being granulated by pouring it into cold
water, :

. A considerable number of the granules thus formed (generally from 30 to 50), were taken
indiscriminately from the heap, and individually assayed by M. Gay Lussac’s process, the golu-
tions being graduated so as to show the fineness to 2 gra., and by estimating half the last indi-
cation, to the single grain in the troy pound. The average of the 30 or 50 assays wag tuken
as the average fineness of the whole pot. When care had been taken in stirring the pot, during
fusion, the fineness of the granules generally exhibited a close sgreemeut, the inttances being
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34. The variety of loss upon first melting different descriptions of
bullion in the Indian Mints, has been shown by Colonel Forbe's* expe-
: riments, to range from 41 to 386 tolas per lac
ve};sfrri:g“f};:f melting bullion 1 olted (the first rate would be 82 tolas per
lac of out-turn by the Mint), but these rates
apply when there has been little or no pre-melting. I think, therefore,
the above deduction of 80 tolas per lac, as the measure of the total sepa-
ration of base metal in melting for coinage (in comparison with the coins
issued), is a higher rate than would be experienced, if the bullion had
been pre-melted, and care taken to assist the separation of all volatile
and easily oxidisable alloy.

35. Reasons have been stated in the body of the reportt for the
belief that the drossesdeft in this Mint, during the second period, con-
tained more silver than they were supposed to do, and that, if properly

Comparison of ratesof loss assa).red , the apparent waste, allowing for silver
with general rate of 100 tolas left in the dross, would not have exceeded 100
per lac, proposed. tolas per lac (50 tolas per lac of melting), and
if we assume that to be the case when the drosses are exhausted ; and it
has been proved by later experience that it may be brought. within that
rate, it may be useful to compare the actual refinement in melting, just
deduced, with the corrgsponding apparent waste after exhausting the
drosses; which we may do by setting down the various items of apparent
loss enumerated above, and after assigning to them theirrespective values,
comparing the total with the rate of one hundred tolas per lac.

Losses in melting bullion} and scissel from §th inch ingots.

36.No. 1, 0 Dirt attached to pre-melted bars.
2, 30 tolas Oxygen and dirt attached to scissel

Table of apparent » and defective coins, &c. &e.
losses in melting— » 31 a0 tolas { Scparation of base metals from alliga-
when §th inch ingots 5 4 tions and scissel.
are in usc. s 5, Stolas Silver left in the dross.

Total 115 tolas per lac of coins issued by the Mint,
or 57} per lac of melting.

37. No. 1, although estimated to cause an apparent losseof three
tolas per lac, is not entered here, as the loss is compensated to the melter,
as I have explained. No. 2 ig entered according to our experience with

rare in which it varied § dwt. from the mean of the whole ; generally three-fourths of the gra-
nules were within } dwt. of the mean, and one-half of them within }§ dwt, ofit.

The metal was now again melted, laminated, and cut into blanks and scissel, which wera

. put into the pot and re-melted, and the operation was repeated a number of times, usually ten

or twenty, aficr which the silver was again granulated, and the fineness ascertained in the
same manncr as at first, 1t is necessary in using these granules, to guard against their
coutaining water, which they sometimes, though rarely, do, a

* Correspondence, Indian Mints, p. 76 t Paras 45 and 46,
4 This table is corrected further on, in para 38.
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§thinch ingots.* No. 5 cannot be measured, but is entered according to
the best judgment we can form from occa$ional trials of the state of the
drosses, after cxhaustion. The discrepancy
. exhibited by the table would tend to make it
appear that the loss of base metals, or refinement, if it were possible, is
grealer than the apparent waste ; but we must remember that the calcu-
lation of items, No. 8 and 4, is based on the assumption that the unre-
ported fractions, during the second period, were on ‘a par with the
Bombay average. But it is possible they may have exceeded it, by the
amount of the discrepancy, in which case the refinement in melting,
deduced in the way followed in paras 30, 31, and 32, would be diminish-
ed to a corresponding extent ; and if the whole disctepancy were thus ac-
counted for, would become 65 tolas per lac, insicad of 80 ; an explanation
which would be more in accordance with the results of our later experi-
ence, givent in the Report, which show, by very careful observation,
that the actual refinement in melting, during the 23rd Settlement,
when there was a more than ordinary proportion of small scissel put
into the pot, only amounted to 49} tolas per lac.

Explanation of the table.

388. The corrected table derived from the experience of the second
period would therefore stand as follows :— '

Losses in melting bullion and scissel from 3tk inch ingots.
Tolas,
" No. 1, 0  Dirt attached to pre-melted bars.
Corrected tableof ,, 2, 30 Oxygen and dirt attached to the scissel.

losseswith §th ingots ,, 3, 65¢ sSepara.tion of base metals, from alligations and
w 4, scissel.
5 & Eilver left in the druscs,

100 Total apparent loss.
39. 'The following table is based on the experience gained by the
use of 1-inch ingots, but during a period when a larger proportion of
small coins than usual in most Mints were under manufacture. It there-

. fore cannot be applied to ordinary Mint prac-

gog"i";‘;g:.l"““ with achin- 100 without some slight modification, but itis
useful, as a statement framed from actual ex-

perience on a large scale.§

»

* Memorandum D, p. 10and 11. Considering the scissel to be to the rejected coins in
the ratie of about 40 to 1.

t Para 82, and Appendix No. 18.

% Perhaps 33 and 27 may represent, in some degree, the relative refinements of the alliga-
tions and scissel. )

§ Vide Report para 82, and Appendix No. 18. '
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Losses in melting bullion and scissel from 1-inch ingots,

Rates per lac of coins
issned by the Mint.
No.1, O Dirt attached to pre-melted bars.

Oxvgen and dirt attached to scissel and defective coins,
w Z % tolas‘.{ &e. &c.

3,1 Refinement or copper separated from elligations and
:,, 4; $40} seissel,
» 9, 11* Silver left in the dross.

Total..105} tolas.

40. Theabove isat the rate of about 527 tolas per lac of .the bullion
melted. The Calcutta statement falls a trifle below this, being 513 per
lac, for the second period (103} on th'e out-turn), but there are two
years (1849-50 and 1850-51), in which it seems probable. that there may
havebeen some unusualdiminution ofthe apparent loss, 'wlncl.l may pe.rhaps
be cau;ed in the way pointed out by Captain Burke (vide hisletter in the
Appendix No. 12, para 3). At all events it .
appears very probable, that by more care in
pre-melting, the separation of base metals may be diminished ; which will
reduce the apparent loss, but occasic?n no othfzr 'beneﬁt' than improve the
regularity and certainty of the meltings, fer it is obvious any real loss
may be prevented by additional alloy.

41. It is of importance here to show how it happens that no actual

loss occurs in the melting department, if the
No actual loss in melting ex-  j1c6r Jeft in the dross be allowed for. The
plained. compensation for item No. 1, has been alrea-
dy explained. No. 2, which is caused by oa-iygen’ and soot, added to the
metal in the course of lamination (by annealing), ismet and compensat.ed
by an excess of weight delivered by t?mt department. Nos. 3and 4, which
are occasioned by separation of oxidisable base metafl, are met anc? com-
pensated by the « additional alloy ': (togéther Wltl} compensatm‘n for
the copper removed in bleaching). No. 5 alone remains, and that is al-
lowed for.

42, It will have been gathcred from the preceding remarks, that

the rate per lac of apparent waste in melting,

Precantions pecessary 1o e may be reduced by attention to three points,
duco apparent 1058 fn metine: viz., lst, Corein the pre-melting, to secure the
separation of the volatile or easily oxidisable metals, 2nd, Care in assay-

3 3 sooral i3 me a. .
ing, to avoid needless re-aliigations or re-meltings, and 3rd, Care in the
L= ‘.\‘

Remarks on the table,

* This amount was accidentally leit more than it ought to be. It conid have been easily
red’uced {our or five tolas per lac. The weight of the drosses was gbout cight tows, after
naclting forty-two lacs of tolas (48 tons) of bullion.
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recovery of the drosses, The first is desirable, in order to attain uniform-
ity of practice; but it does not carry with it any improvement in the
general result; because it is obvious that, in stopping the separation of
base metals, we also put a stop to the necessity for, and power of, com-
pensation by additional alloy. .

43. The second precaution mentioned above is desirable chiefly to
avoid expense, because, although the rate of apparent melting loss per
mille of coins issued is, of course, increased by multiplying the mass of
metal fused, yet, if all the apparent losses be met by the compensations

Objects gained by the pressa- proper for the'm, there need nct be any material

tions. waste of precious metal. The only one which

appears really to take place is the third, or the

silver left in the dross, after supposed exhaustion ; and this may be esti-

mated at a maximum, when proper means are used, at not more than the

twenty or thirty thousandth part, and therefore need not be considered
» of much importance.

44.  Under favourable circumstances, it appears to be certain that the
apparent loss in melting silver may be reduced to less than a hundred tolas
perlacofissues. It would appear, by examining the list given in paras 38
and 39, that if the further separation of base metal could be altogether pre-
vented, the total apparent loss would be reduced to 35 tolas with $thinch
ingots, and 50 tolas with 1-inch do, per lac of cojns issued. So great a re-
duction as this is probably impracticable in ordinary work, but by careful

Appareat Ioss may b much pr?-me}ting ml-xch may be done. Inthe Royal

rednced. Mint, the rate is 68 tolas per lac,* upon the ave-

rage of 10 years ; so thatif there were any impor-

tant object to be gained, it would seem to be not impracticable to reduce

the loss to 60 or 70 tolas per lac ; but after what has been before said on

this subject, it will be apparent, that the only benefit to be gained by the
reduction is the improved regularity and certainty of the results.

45. Since the adoption of the system of a regular monthly recovegy

- o of drosses, the practice has been followed of
. Ordinary routine in the melt- making a cursor sl
ing department, g Yy examination of them, by

washing, before allowing them to leave the
melting room ; with the view of removing all the grosser particles, and
every bit of silver which could attract the eye, and tempt peculation. In
this way, the deliverics of the melting room (which furnishes a daily ac-
count,) generally show a balance against it, after deducting the particles
abovementioned, of about 300 tolas perlac of meltings, or 600 per lac of

* Value of coins issued £38,29,716 and waste £2,272.
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)

Mint out-turn ; which may be reduced, by recoveries in the dross room,
to less than 50 tolas per lac of meltings, or 100 tolas per lac of cvins
issued by the Mint,as above stated.

46. It may be proper to explain, before concluding this Memoran-
dum, that the empirical system of regulating the proportion of alloy,
which is referred to in para 21 of the Report,
merely consists of the addition of 1} tolas per
mille to every pot of ¢ standard” melting, whe-
ther it be solid, or scissel ; and melting all W} scissel without any allow-
ance of extra copper.

47. By this course of proceeding, the metal, as it"were, regulates
itself, according to the assays; and it will be obscrved, on reference to

paras 28, 29, 30, and 31, and Statements 6 and

Remarks on the effects of the g & t}5¢ while the amount of copper taken in

ke by the silver agrees very closely with the cor-

responding quantities in Bombay, throughout the twelve years, the coins
issued by this Mint, have been close to standard.

48. I bave only to add, that it appears to me very desirable, that
the subject of the extraction of silver from the
drosses should be closely studied, with the ad-
vantage of modern appliances, and European
skill. Probably if this were done, the profitable extraction of thé silver
could be carried even farther than at present, and the process might be
“improved in simplicity and expedition.

Empirical system of addition-
al alloy.

Europeun methods of recover-
ing drosses should be studied.

G.
PIX EXAMINATION OF THE COINS.

1. The pix examination of the coius has an important use which

seems to have been wholly lost sight of ; as it is generally done ina way

that frustrates that object, more or less, in most

x;:z"l?;’ﬁ'fﬂ;,“” ofthepixassay \[ints, I refer to the valuation of the coins

issued by the Mint, an operation of which the

accurate performance is obviously as necessary, as the correct valuation of
the bullion delivered to it.

2. According to the practice followed in the Calcutta and Bombay

Mints, the Assay Master usually examines the daily issue, by assaying a

. few pieces taken from it; and if he is satisfied

Practice in Calcutta and ¢p ¢ theyare within the prescribed ¢ remedies,"

Bombey. pronounces them all “standard;’" but no pains,

¢ Vide also separate Mcmorandum on Additional Alloy, para 15.
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I believe, are taken to register how much the pieces are above or below
the exact legal fineness, nor in what proportion the number of pieces
above, may exceed those below, or vice versd.

3. The consequence is, that the value of the whole deliveries may,
and does fluctuate, very considerably, without notice. And itis abso-
lut-ely impossible that -the receipts and deliveries of the Mint can be
strictly, or in fact, at all checked, when it is easy for large values of

Evils of the want of minute bullion to be passed in* and outof it, without

attention to the pix assays. the knowledge of any one ; which values, if we

may judge by the pix examination of the coins

of the Calcutta and Bombay Mints, (vide Appendices 16 and 17), may

sometimes amount to 200 Rupees in every lac, and in an extreme case
might, in Calcutta, involve a gain or loss of 60,000 Rupees. .

4. What is required is, an exact valuation of the whole of the out-

Use to be made of them. turn of the Mint, as correctly done as the va-

luation of its receipts; and this is quite easy.

It ought also to be made by the same scale as the receipts are measured by,

5. The importance of this does not need much elucidation. It
would not be very remarkable if, in spite of the care of the Indian Assay
Masters, there should be slight differences between their standards and
that of. the Ro?’al Mint. "I‘h.is will be thought all the more likely when
s i 1, S B gl

) b rs by at
least three grains in the troy pound, from ac-
tual precision; and that it was thought useless to attempt to bring it
nearer (vide Report of 1837, Appendix, p. 80, note). If we assume only
that an occasional difference of three grains in the pound, more or less,
should exist between the standards in India and England, this would
create a difference in the valuation of the coins issued, of nearly 57 tolas
to every lac; which, on a coinage of 250 lacs, would necessarily amount
to more than 14,000 Rupees. Hence the valuation of the out-turn
?ught be made by the same standard as that used to purchase the bullion ;
in \iv'hich case, with proper care, there ought to be comparatively small
variation. By doing this, we are enabled to makea comparison, between
the receipts and issues, and an efficient check can be established.

Wh:c;f::lz:t,:?::]md{ of bullion. in charge of the Mint is ecredited with a delivery of coins
the effet iy the saa“ge am.;u;z of eopper be?'ond the legal standard at which they are valued,
he stock. Wh ne, ns‘ if that amt.)unt’of silver had been passed into the Mint, and added to

. en & delivery of coins is made, and the Mint is credited with less silver than

ntained in the pi i
plecdl, tho eﬂ‘ect 18 th& same as ‘ft
s 00’ 4 o if that amount had been taken from t
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6. Very little more trouble is required in making the examination
of the out-turn of the Mint than is at present
employed, it onlyrequires that some important
points should be attended to.

7. First, the fineness of every picce assayed should be stated with as
much precision as the fineness of bullion is,
viz., either to the dwt. and grain, as is done
in Calcutta, or to the second decimal of the * touch,” as in Bombay.
Secondly, a proper number of pieces should be separately assayed, not
less than ten daily for every Mint ; double that number when the out-
turn is very large, or irregular. Thirdly, the results thus obtained ought
to be combined together, to give a true valuation of the out-turn.

_ 8. . Stili further accuracy may be attained by attention to the follow-

ing remarks, which suggest an alteration, occa-
* Purther accuracy may L2,
be attained. sioning no extra trouble whatever, and only the
expense of a few pounds sterling.

‘9. Allcoins vary essentially in the fineness of their different parts,
according to the position which they may have occupied ih the strap
whence they were cut. If we were to call
those parts of the coins which lie in the direc-
tion of the length of the straps, north and south, and those at right angles
thereto, east and west, it would give a correct idea of this peculiarity to
say, that there is no essential difference in fineness between the nogth and
south sides of the piece, buta considerable one between the cast and west,
frequently amounting to § dwt. ; and in coins cut from certain portions
of each strap, to more than 1 dwt., sometimes nearly £ wts, From this
circumstance, it is evident, that assays taken in the usual manner, by
flattening one edge of a coin, and cutting off a part of it, may often lead
to its unjust condemnation ; and when the work of a Mint is liable to re-
jection in consequence of the unfavorable assay of a single coin, which
has more than once happened in Madras, it is indispensable that its true
average fineness should be ascertained. |

10. This could be conveniently done if the assay office were fur-
nished with an instrument mounting a series
of half a dozen cutters, so arranged as to
size, that they should successively cut portions out of the centre, and by
concentric rings, each equal to the assay pound. Every one of these
would represent the average fineness of the piece, and as the expense of
such an instrument would be very moderate, it would be most desirable
that the superior accuracy which would be obtained by the use of it,
should be purchased at so cheap a rate,

The application is easy.

Method to.be observed.

Details of this improvement.

Apparatus required.
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11. The proper number of assays to be made of pix coins, has
never yet been detelmmed by any fixed principle, that I am aware of. I
. have therefore taken some pains to ascertain
umber of assays necessary
to be made. to what extent the accuracy of the valuation
of a large issue of coins isaffected by the num-
ber of assays, and from the few examples which I have been enabled to
test, it appears that very close accordance in the results requires, not
only that there should be numerous assays, in proportion to the number of
pieces to be valued, but also a considerable number altogether. In
other words, a small coinage would appear to require a larger propor-
tionate number of assays than a large one, supposing the pieces in both
cases to be equally regular and close to standard; but the necessity
for a large proportion of assays is increased by irregularity in the coins.
12. When the coins are very generally correct, and but a few
deviate from standard as much as 1 dwt., it appears probable that the
assay of one piece in every ten thousand, wg_uld
be quite sufficient to give a valuation very near
to the truth., When a considerable irregulari-
ty generallyexists, five or even ten times that
number would be necessary. 1 have suggested not less than ten assays
daily, because, if there be an annual settlement of the Mint accounts,
and valuation of its issues, this number would give at least 2,500 assays;
and with such a number, supposing the coinage represented by .them to
be in the proportion of 2,000 to 10,000 tolas for each assay, and generally
close to standard, we mightexpect the results of any number of different
series of assays of the same issue, taken indiscriminately, would not
differ from the mean of the whole miore than from one to five tolas per lac.
13. It must be observed, that the standard by which the bullion
is purchased, and the coins valued, might be very incorrect, and yet
nevertheless the check, as to the accuracy ofthe work of the Mint, and
the completeness of its deliveries, would not be in the least disturbed
therehy. If we suppose, as an extreme case,
‘that it was 2 dwts, wrong, still, as the bullion
would be valued and mixed by that scale,
and the coins rated by the same, the receipts and deliveries of the Mint
would not be in the least affected by the circumstance; the valuation
of the coins would be precise, in reference to the scale employed in
purchasing and debiting the bullion against the department. Itis true
the coins would be incorrect, and be either ¢ better” or ¢ worse,” at
the expense, or to the profit of the Merchants; and this would in the
end appear, when the trials at the Roysl Mint became known

The number required under
varied circamstances.

Remarks on the preference to
be given to the local assay.

o to th®bullicn.

»
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14. ¥'rom the above consideration, it appears to be advisable that
Wintcheck should be complet the transactions of the Mint should be com-
ed by the local assay. pleted by the assay on the spot, and that the
Royal Mint assays, which are reported only
once annually, should be confined to testing the accuracy of the standard
or scale by which the local examinations are made. It cannot do more
than this, because the number of pieces assayed at the Royal Mint is far
too small to found thereon any valuation of the Mint issues, or even a -
precise judgment of the standarding of the coins; but it is very impor-
tant and useful asa check upon their general accuracy ; and even for that
purpose it would be extremely desirable that the results of the examina-
tion of each year's coinage should be communicated within tbe earlier part
of that following, if practicable. -
15. In conclusion, I would beg to observe, that if, in practice it
Variation ia local standard should accidentally occur, that any slight ad.
ougiyo be made to apply first justment influencing the Standard should
become necessary, it is of the greatest impor-
tance, in reference to the debit and credit in the Mint accounts, that

* the alteration should apply first to the bullion, and afterwards only to

the coins manufactured therefrom. To value the issues by ascale different
from that previously used on receipt, necessarily creates a variation of the
accounts, which defeats accuracy, And it is surprising, how great is the
influence of even trifling changes upon the large transactions of a Mint.
16. For instance, supposing the stock of bullion in charge of the
Mint is of the value of one crore of Rupees, a
ofggs; showing the necessity  change in the working standard of only three
grains would, if applied to all the assays of
colus manufactuged from that bullion, make a difference of more than
5,500 Rupees, one way or the other. To avoid this, any necessary slight
adjustment of the working standard should be applied to the bullion
assays alone, till at least a crore in value of coins had been assayed, and
then applied to both bullion and coins. »
17.  To provide against discrepancies arising from causes similar to

the above, itis des1rable that the bullion should
Bulli bt tob by
by o Miut Offcer wssed e assayed by an officer of the Mint, as well as
by the Assay Master, if anything like strict
responsibility be required as to the receipts and deliveries,



72 REPORT ON THE INDIAN MINTS.

MILLING, BLEACHING, AND STAMPING.

The following few remarks concerning the milling, annealing, bleach-
ing, and stamping departments, I have thought it desirable to insert,
although they are not essentially connected
with any of the arguments contained in the
report ; because it appears to me that they will throw a light upon the
statement of our practice contained in Memorandums D and F; and, put
into an easily accessible form, may perhaps be useful as data for future
reference. - *

_The four operations abovementioned are carried on usually in one
department in Madras, and there is no division of responsibility ; so that
Difeaty of collecting data. it is not possible to collect data resp8Ring

. their separate results, except by arrangements

specially made for that purpose ; and the following are the results of a
month’s work, as to the recoveries from the dross, carefully noted in each.

The number of pieces executed during the month, (Séptember 1853)
was 7,36,000, weighing 7,36,570, and the difference of weight between
the stamped coins and the blanks as received from the laminating and
cutting departments, 613 tolas. Of this, 139
tolas weight of silver was afterwards recovered
from the drosses, as will be detailed presently ; thus leaving the appzrent
waste after the recovery 474 tolas (644 per lac) of which, according to
experiment, about 43 per lac usually consist of copper separated, aud 21
per lac of oxygen and dirt attached to the blanks,* these two items would
thus have amounted to 471 tolas, which is a trifle less than the apparent
waste. The silver was recovered as follows :—

From the barrel in which the blanks are cleaned with paddy husk
and water,} by collecting the sediment and burning the paddy husk.

Nature of these remarks

Facts detailed.

Tolas.  As. .
15 TECOVETY ververvreriav e cunernn. 106 13
2nd  do. ROTORITIONN - 6
Sid do. vvreerennees 10 11

Total... 118 14

* Vide Memorandum F, para 32, and Memorandum D, para 10. It is this spparent
waste after recovery from the drosses which is there referred to.

% Vide Memorandum ou waste in coinage, para 32, Observations on Mints, and Pro-
fosional Papers of the Madras Engineers, Vol. 2,
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L ]
From the saw-dust used to dry the blanks.

Tolas. As,
L
15t TECOVETY. . vrveranss veeasen Ceriien 9 18
2nd 0. cvieennrecrsesnaearenes 3 7

3rd do. siiiieneenconn e ees 2 5
' Total.. 15 9

From the sweepings of the milling, bleaching, and sfamping rooms
silver was recovered as follows :—

Tolas. As.

13t TECOVETY.u s voanascncnsoonns e & 10

nd Ao, sieiereeseacenane PP 0 12

8rd O, ceserievecnrisscenienins O 2

. Total.. 6 8

From thege memorandums, it appears, that the first process, Wh.ich
is peculiar to Madras, catsed a removal of silver from the blanks, during
the month whose results were examined, at the rate of about 16 tolas
per lac, and that about 3 tolas per lac were
buried in the saw-dust used to dry the pieces,
and in the general sweeping of the rooms. Of course, it is almost need-
less to remark, that the proportion of silver which may be removed,
either by the cleaning barrel, or by the saw-dust, is regulated by the
amount of force used in connection with these agents, and the length of
time the coins are subjected to them.

The ingots, which .were in use at the time the above results were
noted, were §th inch in thickness.

- Results deduced therefrom.
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he Madras Mint, and the rates per lac of the

years from 1841-42 fo 1852-53.

APPENDIX No. 10.
ative Losses in the various departments of 1
Jor the twelve

s

Coins issued
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APPENDIX No. 12.

Froy Cartain JAMES H. BURKE,
Mint Master.
To Lievr. Cor. J. T. SMITH,
) Mint Master, Madras.

Sm:

I have the honor to transmit to you the accompanying paper, con-
taining in juxtaposition replies to the enquiries' embodied in your letter
dated the 1st ultimo, No. 62.

‘2, 1 beg also to annex a Statement, shewing the results of the Pix
Assays at the Royal Mint, of the Bombay Silver Coins of 1841 to 1852,
both years inclusive.

3. With regard to the explanation requested towards the close
of ybur letter under reply, respecting the absence of any recorded wast-
age }n melting operations in this Mint in the years 1846-47 and 1847-48,
I have the honor to inform you, that, a very considerable quantity of
Merchants’ Bullion and Government uncurrent coins was melted by the

* There is no regular and melter* previous to receipt in 1846-47 and
f‘?ggﬁ? tg:.ﬁ‘i}rllttings Deetpa;‘t; 1847-48, and the amount of silver extracted
will soon bo established. © . after theclose ofthe official year from themelting

pots used for running down the same, and
from the drosses, was more than sufficient to cover the ordinary operative
losses in the meltings of standard silver during those years : hence instead
of a'loss, a gain was recorded as respects the melting operations embraced
in that period. ‘

The particular method by which this gain was derived was brought

to the notice of Government by my Predecessor in the following terms.
¢ This wastage} arises from the melting
ang oﬁ“’:ﬁgg(}ggerg‘e%fg;:g:;fs “of the Silverin Iron melting pots contain-

' “ ing cavities capable of holding silver in a
“ greater or less quantity, but occasionally to the extent of even
“ three pounds or 96 Rupees worth, and as these pots cannot be broken
“ up after each charge the silver imbedded in them, can only be recovgred
“ aker they have been frequently used, and when it would be'lmPOSSIble
¢ ¢d-determine to whom the Silver found inthembelonged, and it therefore

“ bbcomes the property of Government,”

! ¢
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It is right however I should inform you, that the practice out of
vhich such gain as is above noticed would be derived, has been unequi-
rocally condemned by the Honorable the Court of Directors.

I have &c., -
Your most obedient Servant, .
(Signed) JAMES H. BURKE, Carrain,
BomBay MINT, } Mint Master.
|8tk September, 1854

Replies to the Queries contained in the letter fror’z the Mint Master at
Madras, dated the 1st August 1854, No. 62.

. A——
1 “ It appears from =a correspondence The practice alluded to was
¢¢ which took place in 1835 from a letter by} aholished shortly after - the

¢ Captain P. McGillivray, dated 1Ith No-| . 7. R
« vember of that year, and a report by thel date of Capta_.m McGllllvra).s
« Assay Master of the Calcutta Mint, letter to which reference is

¢ Mr. James Prinsep dated 29th Apl‘ll 1836 made, because it entailed ex-
¢ that it was the practice at that time to pense and loss of metal, and
. b

¢ pickle the Silver straps previous to finish- " ;.
“‘ing them, has that process been continued Was of little ultimate advan-

“ till now? oo , tage to the appecarance of the
And if not, when was it given up”? Coin
2. “ In the same letter of Captain McGil- From 1841-42 to 1852-53

“ livray it is stated, that an allowance was| Loth years inclusive, the allow-

¢ made by the Laminating Department to .
¢ the Melting Department, on handing over ance granted b_y the Laminat-
" ¢ Scissel, to compensate for oil adhering to| 1ng to the Meltlng Department

i ¢ it, and thatthis allowance amounted to| for of] adhering to Scissel, has
% 0650r | anna § pie per Cent. Did the same if v b 71 dwt
“ practice exist in any of the years from| UNMIOrmly Ddeen /g dwis. per
“ 1841-42 to 185955 inclusive, and if so,| 100 Ibs. of Scissel or about -5}
‘: what was the average rate of allowance pies per 100 Tolas ; this amount
 per Cent of the Bullion transferred in of compensation was fixed in
¢ each year.” A A
1837, after a series of minute
and carefully conducted experi-
ments in this Mint,

8. ¢ Were any other compensations made No compensation is allowed

in transferring Bullion
* Especially from from one Department to any of t,he O_ther Depart-
Laminatinghto I\I/[)il- to another* in any of] ments of this Mmt, on tr{a"ns-
ling or bleaching De- the above years and! ferrip 1
partments. if so what were the il 8 Bullion from one to.the
average rates?” other.

(Signed) JAMES H. BURKE, Carrary,,

m -



89

REPORT ON THE INDIAN MINTS,

o0
[+ o]

REPORT ON THE INDIAN MINTS.

Q ¢ F g e o -
= = o - LA ) .
S22EE E4 28 g
dxpde .- &S o .Mw
w © = g g8 =< & 9 S
[ [
Q T & W -
o 5 5% 8 o . B 24 7
§gc28 i, &8s S H
. B2 %o 28 S ey O o ~- -~
I R =~ T R 4 A R
- . - Qo < o
) O B~ 3 T8 g >
= = o S s 5=
o @ = Q2 et o . o S wm oy
. = &
5 S SEE-REN- I S ~a g B0 -
S .3 J233. 1%:3¥33s £%
@ . ° O . 2
M m.m tnmmsmv C«nd m.umm.b =
S z oy & L H e .E N ' ° <
o5, & % Qo AT R mdm.mmmt.ww
—~ : z - e = ]
Y 298 = S s =20 45 888 ¥ EE B g; o
s 3 % o B S P L M 30 &R g8 N .
S <k 2 z S w g 3 ~.a 8 g v 2 3 S ©
Z 3 a = 2L 933 =T bt o = g =
© E RS o8 oglT ™ &n
- e ; S 38 8T 225 %o b 5 !
X Z H o= £ Q Olbwrvyh =]
= 3 = . £ g,wmdt,u.m. 5o B >
A o N — CYgHEIERMEEEF e 2 >
2 = n M ﬂm.ﬂwd)d ep&,.lbba
I X = 7 2w 3o d =t 2 = s =
W . m nAOS..tht%n W.Nw.mI
a2 8 & 283" g5 8xns
B 3 - ® .3 - 2
< 2 - SZES PR LAET a0
> “ o
: ; S22 S5% 284 8838
“ 3 EE<ES 2 g A 80
\ & EesT =Y SRERGE —
) = onmmmmlaeo g - -
& ¥ I g2 3 S gL KL g 2N
3 5 v LSS ES e 23 23
5 =] s gy T o 3 O o B =~
" L= 3 @ o e o o=
(& - o 8 0o &M= = -
SR 592 38 .= 0o 8 <t
s 2% o ” VT S H 2
Lu.ln.hcm% tm fm NWJ
= _ ‘B o S50 . ° 23
g P ethwShw BN
g ° &= e & 2T &= R <3
= F~ w m.w.wmtax = I &
s o = .2 gM ooo~

- 2a2sVIY PR CRYVIAYD ‘TRYAL CH ‘saleve  (pauss)
*poidodxy sioriy

“yog1 Joquardag Y381 "LNIN XVENOH

‘prepus)s Mo[aq IMP Fi pojtodad 130 FAISN[OXY &

“QAIST[OUI S804 [I0q GEST 03 0§81 WO UINox Iy Ut

0y sea s8 ByIRAM fuuad jey Lq jo peoisur ‘Af[ewmiosp pajedar usaq 183£ 381 WOJJ 9A%Y SIUIPY
[ 93 Ul ssauisnq Sunoupuod 10§ 0¢8] UL paanposial sjusmgAuBLIB PAIA[E S} UO Juanbasuo) 2
oo Jou sem (28| Ul poxid sugoo Avquiog] o3 Jo 2ybm ey Jo uOUBUILIBXO dG} JO J[NSAI AL, ¢

*samo£ [B1OYO JO X1q o1 Modal 10] pUBSUY O3 PIesIo] 03 OGHT

1dlmod ¢pg 1804 o) jo jodax ayy 3vYl deseamoq paunsaxd
£ oy 105 quryy oy ays woy poderoy v

uorynaagre Surpuodsariod B MY ¢t ooposad Ay Aprawd
ueIpu] gSIUY 93 WOl PINSSI §ur0d X1d 33 ‘qury elo
-purzad 3ey3 Sudesquo Juodoyl JUIK 1840y 8y ut pajedIUN

-p3R1 1894 TeOWo o) Jo XIJ eyr post

01 snoraaxd eonoead [eseuad oyl mooq Suraey 3 o
§yg) Jo SpIooal oy UO IOUIP S[qBIOBI} SI FFY 189

SU 31 ‘eaprwimion JUIW 23 §O I8Y3 UO 1o SOWO_ ot
L9 16 € — — g 0| €04{¢ I I 4 4 0 { *-soadny xomrend)
0..16 9 — - ¢ 0] ¢ 0]9 v 14 - 4 0 Z581 W ...... goadny JIsH
616 | L8 |— — < 6 0 L 0| L8 |[82 8% 44 £3 9 ° Trree et soadny

. PIBpUBIE MOJRq pIspus}s 9A0QE

1216 |09 - g ol 6 0100 |——|— | ——|—|—|——|—i§ 'ty +++ <+ soadnyg
%9.167 | 0% —l— Jamp s3)mp e of  |— |- e—]-—i—F  ocBI o0 - osooduy
09 (¥ 9 8¢ 0 ]0 o for 09 (a2 o |9 |z [eejeris |t |o|stfer-spgr froocoor oo -soadny
68x (€T 9 LT £ 40 ¢ o1 v L1 9 | ¥% | € 1% BIie 8 | €0 (6 8V-L¥8] seeeeve s ergoadny
o8 |28 0 £z {11j 0 e 3 oa otle lz % o ltejer [vx || 0 eefip-ovsr |roooc oo osoadny
4 ofo 0 _m 0 4 0 a olo 00,0 Tl |O 0| 0|t %wuo@_m BUUY 04],
4 1010 0o 1}o0 1 1 (4 318 70 [0 [0 1019 10 {0100k opoq + *goadny] 23280
9 lo fo 0 e}t ¥ I 9 ololo |9 0¥y 0 [0]0C ~ *++ - gaadny J[eH
0 (g}0 e |eilo sr fre 0¢ jogi L |6 (& | T elw 18 [ 0 |Lt ceceeevegoadnyg
0g ‘o 0 0 o¥| 4 £e ol 0 L1 ¢ | ¢ {0 (102 |9 G |0 jat oygL 0 v e 0 rseadny

- —|-— S Rat e e e bt i et e AL

id 1|o I %2 4 91 9 gz oLt 19 14 __ g 181t wm tioL Tm«w-mvwﬁ

¥Z 8|0 8 810 8 tw ¥ (¥ |1 | € |0 i0 joIlT 4 0| & |01 [44:21

09 ¥1l 0 ¥T |91 O 91 J0G 0¢ 91/ 9 |9 |8 |2& (€89 |IT[¢€] b, I 1¥81

Jua) 1od 1 z T | f FIELE X FEjE

onoy, ‘(g |'s1d .mtsa_,.wtso snargg | snld A 7o) .EGW.EG ‘10 ug; 151910
|
‘regom | = = mﬁ 1qJrem _ .%,_ _ = , m
snotoaxd | “TBIOLI E *pImpumlg | S ‘prepueig §35; paepuel§ Y1 | ‘[BI0L | m -pIBPUBIS O | m. i -pmpumigy g .
jo puexn:? aopg |* 0400V m_,Eo‘c UOIIRTAQD | PUBID! _ aA0qY Efossaron | - poxag suiop
egaAy, ~ g wnoen h | _ "edioseax ] o mondroseq
*211TVOD ) "LHOIT A

, “aazsnjouy s4voki 409 ‘gG81 01 1¥8T wo+f yuriyl ,
Avquiog Y1 wosf panss SuL0) 42118 Y] Jo qurgy jofioyr ayp 3v woNVULWDLD IY] Jo sinsas ay7 burmoys Juswajnis 10043qF
g1 ‘'°N ‘XIANAddV ’



REPORT ON THE INDIAN MINTS.

REPORT ON THE INDIAN MINTS.

90

.

*5%[0J, 000°% £1949 Joy Lesse QuO Jo OLIBI AT} YIM £I(MIOJED 03 PRONPOI WA BAWY ILESSE BY) [[2 A[qB BAOGE O] Y

*JouLI0} 943 YIIM prodeariod

WAy SYRW 03 P10 WY ‘G £q PAPIAID 8q prroye sSesSy Jo Joquunu 1939e 3y 1ety Lressadou oq PInOM I ‘SE[OT, 000°T L1245 I0f OPBUI 210M SLBSSY 9T JXOU OY) UE PUE ‘ST[OT,
000G £4840 207 opewr oxas Lessy uB poiad SUO UI JT ‘90UWISUI IO *PIEPUTIN ULIOJIUN € 01 PAdNPAL aq £oY} 1Ry} “UOKIB[MO[ed dwes ayj ul Joyjafio pappe 1o ‘passdmod Sareg
J13Y) Jo JIWPB 07 JOPIO Ul A183$303U ST A1 ‘WHoYf) Aq pIIuesardes emysA A} 03 FOWAIJOX UL FILIBA IWIT) JO SPoUad JuUSIGYIP 18 uoYE) sABSSY Jo Joquinu oy} WYM—'¢ ‘N

' (3mp §30) ‘L owwo suj) Wl ‘onSSI 9Y3 JO SSIUAWY OYY SurIRIIPUI WONOBIY 67s §IULSAIAOY LBELLZ0 &
018 8 ottt (de OUEREL(TC [Tty §TTUTUTMUSONTT U 89-3C81 01 8p-LPST wod polied puodes oyy sof mnsey
i —— e
io € 10000 |¥5 <59y | 0,00 R : & _ o
80¢ 11T- 10 010 |ty crjerstite (o |p9v aLwL8sLi 16T 6116
— e | s | ——— e e | | e | 2 e — o o— PO — |
06 log o _c 0 ororgozT| 0o 0  |Ba I8 8I9'62°G 20/¢ [TL1°0g‘6e [9RSHET" [6961 0 {PIe (9001  |e¥ 0 |rrsy offuigl ge-zasl
% Gl 10 0|0 itr 116 0100 |im e866's  Joicriessisl  [6LL190° |czpge [0 B ow9g |0 0 |8V onoq)y
tleleg lojo o %o 31j9¢ @0 o |0 TA VB LL'VE I0|ETB3LIGE'E  [999460° [8GT 0 it 9ot (g'p 0 [rTop uend) ge-[e8l
89 fat o 0lo 3L 160k | 0o o Fa 18 $QQIOS‘T JOCTFEIFE'TE  IH9PS0" 110BT gl 891 9L1T $01 v |"veg opswg §
ololo |6 'etfiz {0,000 €3 gv (b 1Besh'8l 109 |BILLET |303960° |SL'86 0o |9 Ll |gst 0 |'sv omqnoqg|)
000 .T¢i9e o0lofo 2 _h 6L |¥d 18 eL6've J0{¢ |ues‘gl's  |L186ST" (S 60L ¢ |t 68 ¢'81 ¢ |op Jeuend)l L 1g-0981
o 0ofo !¢ 6le olojo 910 98 |fa 18 %og‘Le olg |SuI 8RSl |I19%30° [BLL 0 |(ig 919 08 ¢ sy opdmg| Y
0lojo ‘ool 0o jo olo o GI{L96°15 Tertereelre o 1 63 1 0 |8y elanoq
olojo 616 18 {ofolo fr (¢ og {Fg 3w esgier Jolo 9u8FI‘T  log1BEI* |o'Lg 0 |t 9LV 6 |0 c+op tauend)| »0g-6¥81
000 (L8 L 6 (0|0 ks 0166 [Fg 18 10917 rolg |879i8‘9  |I6LIEO" |9%e 0 | 08 9z 1 --esy ofduig
600 [0lorz |oiolo |88 lgrg ¥4 38 0631 |, 10/01|609°0¢ £19820° |9218'22 0 |0 €299°1% {94 0 |75V olanocri y
ojrio 1o oflolo I8 |s19 fg 1m g0 J01CT $29°66 £0£0€0° |C°6% 0 & 44 % 0 |'rop tend|  6y-8¥8Y
< 4 < ., '
0t [0 lof'tr9 0lolo §L{¢ [8L |td m®e1¥'ve 0ZT{IFF‘09°IT {199620° 069 o lov $'300  leLe o1 |°*"s¥ o13uig
0 LpL 100 0 (§L(5 98 [0!0 (0 EM I8 3000l J0\11L28vH'E  |2gge00” |BOCLYL |0 (SL89°01 |ezogieet leziet (o |ttSV eIquoQ
000 lo1g (I 010 0 HIjells fa 18 egg’t  J0lL jel8'eyE  [181600° {229 031 {0 |SEIL  |ool €89 |65 |'top wumdll o o)
oloio oiolo 0lo'o 0|0 |0 01{20% cecereerlogy o (o 74N 0 0 |op JrEH
0% j0 o _o;m olo ,.o §6 {p1i8s |fd @ ozLFE J0[FLi16€'0'08 (16QTT0° [SICT e’z oot gzogl  |gl6 _n.ﬂ +-sy odug!
|
-
L ]
.
T - woxy potiad 1s1g 91y 103 63NN
_ _ T_ ’ . ~ n__:.:m ; a»N L$~9%81 03 Z%-1¥81 WOL PO y
— — i i , o . .o .o '
o0l fL A mu m ms mM ﬂ_w _.w%- ’ aa meed ¢ 99e°e5'661 vore
00 0 1i¢ _ﬁ a3ve — e S —
U DU i P -——— i . . . ‘¢ |0 0 sy d[quo
— | ‘g #J08 [I¥9°63 ¥rice0” [9e9 LI 0 |[8L89°F (GLE6° . *+op I93EN
0 2,5 'o |0 ﬁm _m“ Lol _m 0 M% A w0l |tor'sz  |voTaFI ssgss o 0 o818 |08 S a.:am L3-9¥81
000 |orj¥’ _ Egh 18 000'¥8 10,8 118°09'S  |EFEUGL JOT'8LE ¢ p .-rgy oj3UIg
olo |0 oy ve (2|9 1261 |0 00 In . Hmwm.g.ms_o Zos‘e1'se |co6Ls0r |00La ¢ lecoz locserz oz 12 » I
. . . D3 & Y e[qnoa
ololo Jojous |olojo |i e Loy id ol ol ‘ov'e  |P0SEE0" |STISLOLI|0  |SBISHE[9TL-LIL |olLers'8I 0  |°°
0¥ |[5 000 \¥6 9 aL o _w - M%Nmﬂw%; wolg evgee s [s0c0se learztz o Jesst 2299 191/2% _MSQ —-op ‘_.tm”m 9%-5¥81
000 & €69 1000 0 pzo'6L's  |TtTTtcot(ZeE 10 |0 ¢ <z op8ur
01000 008 [ 810810 lin'2 [2ov lpa weea'so'a rofs [sostost Jezsnir faic o 8 oo WOl 1P e ennog
oloio 8 11,66 [ 04010 frriL (L9 m wol['l J0l¢ I8¥€'96°T :089¢00° [S*IE0'66 10  [9290°C |CLEPE'TE |5BIE oy 1%ETD
ofojo Li¥ (L 1000 mw sk as 6 (L9086 |27 cig'8p |0 |SLSVL |9¥ PR FO e St 4 4 L0
0 oo Joojo |.010,9 w2645 0|3 109551 |2’ 529 0 letr ¢ --op olfur
AR m W m m% mm WS w m w M»» “a MMM,% do|, |es6'c9 '8 |¥COFTO" Mn: m mwm.n mmwu.wm Mwn;; _m ..Mw smgdms
; _\. : ; 1 $M 18 C90'y  IOZI FET YL [5TaL0T (6L p : “*cop  JIeH| » $H-EP81
glglar {000 [84]L (81 0 oo m e grb'es  1ole [606'%8 0z166%° [Sr97ey [0 SLTl 10LR6% O o {
: 91+es 2016 |69 . 661 [SL'POT |0 sy o[3mS
giese 0fo0 jfelauss | ojolo Ea © col'ch  10|01|pea‘96'68 [LSEITO" [T'1L6T PO P _ "9 |++'8v o|qno
ol o, [l R e Wt mamanco e e o T b e e e e SRR Dy
0,0, ~ &Lig ‘01'z 10|z e¥eices  |9F91ES” |& IR
R L O L e et TR T L T N R L DO T T
o]0 _o 9 m”w« w m o mmzm 19T |fg 1v898'0L Jo[g1|LL6°8'CE  |L68LE0% (FILI 81 sz |98 1L _ !
0 (010 L . . wwlrqy - g - sy ‘D
.mh.<__.m 0 .m~.<_.ﬁ.o‘ L [*¥|'su 0| -a |'¥]'su O se[0L 4_ b _ | _
_
*piBpuslqg | ‘PIBPULIY -surop) Jo .
MOT9 oA0qY “pounsst . . Bpus . ‘1 ] s18oX
IR 0810 M *110g SUI0)) JO AN[BA o0, ['TM|E M [pepums) fe _ vondunsed
*pousst
saro)) yo oy 1od 918y

wouf sivafi sagamy ayy sof spiodoyr xhd s 42V Fossy 4ad s QUL SOLPDRT Y3 wouf ponsst su20)

'8G-3681 07 GV-1¥8I1

"1 "ON XIANHddV

Jo ssousuyf ayp busmoys Jusua}vIg




92

REPORT ON THE INDIAN MINTS,
APPENDIX No. 15.

General Abstract Statement of the Losses and Charges and Profits in the Calcutta Mint,
Jor the year 1852-53.

e
Gross  weight | Rate of Loss | Loss or Profit
Tolas, or Profit. Tolas, *
LOSSES.
GOLD,
Melted, Solid..........Tolas..56,445 0 2. o
Bcissel.......... do. ...13,367 10 0 70,312[10! 2|at0.0. 1.
| {1235 per 4
Loss by Gold Cornets stolen from the Assay Cent, . 4! 1110
Office o vvvurvviiiiieeveins vs e Tolah, 0, 9 9 Gold
Loss by deficiency of weight in 754 Gold mo- mohurs |..| .. 010{+4
hurs 8poilt coin melted. . .oevveeeererineils ceunnvan |ode, do.  |..p.. ol e
Gold Mohurs..| ... .ev. o ] bcen o ]l 4;5—2;
Rﬁpees.. [ERRERTTTRRLNE | GNNUPI F 72—(5_6
Loss by Tola 892 15 2 of fine Silver used as
Alloyin the Alligation of Gold Value Rupees.| vvv.v.ve{i]ou]oenessnddinll, 978] 711
Loss by Tola 893 3 0 of Copper used as Alloy
Valle RUPEER... «vruveenaiiteieenanrenelieesnenns R S TR Py P 9 2| 4
PROFITS. 1,054’15 H
Gain by refinage charges on individual Bullion
Tolas....oeveu s, . ---- 5,304 11 8 Gold Mohurs|,.!., - 26/ 81 4
Excess of logs written off in the melting depart- ‘
ment in April 1852....... ......... ... " wl 14(15} 6
Gain in the adjusting department... ... " el 2| 7] 2
Guin by fractional differences in the Alligation
of Qoldiviriiinivinnscavunnnnseonins, » N 013
Gold Mohurs..|.,,.... ... {..1].. 44—0—5
Rupees..|... .ovvan . .. l . 660} 3| 9! ‘
No Gold Coinage this year, Total Loss on I
Gold operations Company’s RUPEE8...srss! . vunan . venn].. NS EERT RIS N I SUURTN B P 394112,
»
LOSSES.
SILVER.
Melted, Solid.......Tola..3,1584404 0 9 i
Scissel........... 2,62,71,219 15 ¢ i
5,78,55,623 15 9|Loss at 0 0 l
. . 9478 per ct.|.. .. oo uinaLL L)L) 28,5600 3| 4l
Laminated. . .........Tola..5,58,40,920 2 ¢ k \
- L L
Carried forward. . }.cue. ... bl ...l ess60] 3! 4 394]12

* This is the Logs after deducting the Pot Cleanings Registered in November 1853 and belonging to the
year 1852-53.
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ioht |Rate of Loss or{Loss or Profit
Gros’;ol:vstilg Profit. Tolas.
o d. | L B I IR TR . 39412 2
’ 1d Operations Brought forward...jecees-oens de ..... e Je ol 3l
Eg:; 23 (S;i(l’ver (gperations Brought forward...}.cevees-oee}e ] ,
|
Cut for 180 Gr, Blanks Tolas 3,2%.23,2% g g i
do. do. Rt t
Do, 2 4o do, . 32513915 0 |
Do. 233do. do. 214,3;,323 6 g . ' .
Scissel returned.. ..o 5 2,24 7 4 9 5.58,29,260 4
Adjusted.
ks 25,14,000
T80 Gr. Blen e o . . 2515571 4 0
3 36,000
% Ol evrenee. 18,015 0 0
45 do.  2,52,000 o a
TolaS,s vvoessr. 63,060 10 } 114 0 at 6 pie
__ 25.90,63 . iper Cent..].. 8111 7 0
Picked. J
. Blanks 2,51,58,000
180 Gr Tolas.,--...2,51,73,723 12 0
do. 12,96,000
% TOl8S .~ avrer. 648,510 0 O
5 do. 11,28.000
v Tolassenese.... 2.82.203 12 0
do. 12.0%4.000
224 '(I)_‘olas......... 1,50,664 9 9
Spoilt whole Rupees 15,?4:,524 o Decimal.
half Rs.84,019Qr.Ra.53,273, .15,59,851 12 2.78.15,07 13! " .35‘1
’ ’ of a pie s08'14! 0
er et feeeqes
Milled Annealed and Stamped. P
180 Gr. or whole KUPeeS. . vo0c0 0 olat 1 Anma )
Tale 2,76,72,000..To]as.. ,76,72, ok o, 17.295] 0| 0
90 Gr. ox bl R eta 00 0 Olatl Anna 4
Tale 13.32,000.... ,Tolas.. §,66,0 St 5551 0l 0
45 Br o o 5000 0 olat1 Anna 8|
Tale 13,80,000....Tolas.. 3,45,0 A ssol 6 0
32} Gr. or eighth Rs. o o b1 Auma 9
000......Tolas.. 150,50 at | dolo
Tale 12,04, ’ pie per Ct. 16 18373015, 9
2,88,33,500{ 0
. . . 9
deficieney in the weight of 3,?8 R dslo
Lo‘sfho‘g Rupees delivered to the Assay Office}...ovevves
Do. in Melting Tolas 1,80,257 6 0 of spoilty | . 17| 8
Sins in the Assay Office..secrsvmeecescfomnne S P
D:.O:)!:f 1Kssaying 11,268 musters and sets of| 05333 4 L srsnl 6
Assay Coins Tolas . evemnessrivecns cies 3331 4 1 ol me .
g ¥ i . [ PR ERE 39413.2
Carried forward Loss on Gold operationS.. fee.coeererarprrjerprererres)te Lavicsiiils | l
Carried forward Loss on Silver operations..l......... +-l-- 121
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APPENDIX No. 15.—( Continued. )

Gross weight
Tolas.

Rate of Loss
or Profit,

Loss or Profit
Tolas.

Do on melting Tola weight 18,02,171 11 8
of Government Remittances at 0-4-0 802
per Cent ...... v

of understanda+d spoilt Coin Ingots .....
Do. by the deficiency in the weight of

1,64,088 spoitt Coins melted....... . ....
Do. in melting 'rola weight 18,783 7 0
of Filings,.....

R I I W P S

Deficiency of weight in 110 Assay Coins
melted....,..,

L I R I

Value of Tolas 12,84,035 15 0 or Mun!

385 25 7 of Copper used as Alloy in the,
Alligation of Silver Rupees.... ..

. Total Loss on Silver Rupees. .
PROFITS.

1ain by unreported fractions of Assay on
Tola weight............. e eiaieiaea,

Do. by refinage charges on base Coins Tolas,

Do. do. on Coins crude Bullion received
from Public Functionaries Tolas . .........
|| 3ain on remelting melters over standard In-
Ot vuviviiiiias,., Tola..90,437 8 0
Do. by excess of weight on the re weigh-
ment of private Nos..
Do in the Laminating Department in La-
minating .........Tola. .5,59,563,439 8 0
Do by charges for melting Crude Bullien
and foreign Coins remitted by publie Fune-
tionaries Tols 9,16,057 14 3
Fee for Silver Bullion withdrawn.

L I

Loss on Coining
Whole R#.2,62,21,460 Val. Rs.2,62,21,469-0-0
Half Rs. 13,16,258 do. 6,58,129-0-0
Q.l‘. Rs. 13,56,662 do. 3,39,165-8-0
Eighth Rs 1,79,616  do. 1,47,451-14-0

Tale.. 3,00,73.995 Value 2,78,66,206-6-0

Carried forward T
ative losees Ra

otal Gold and Silver Oper-

Loss on Gold Operations Brought forward...|....
Loss on Silver Operations Brought forward..|.

Do. on melting Tola w.e.iél‘lt 1,47,647 ‘lU 0

Do. do. on individuals Silver Bullion Tolas. |,

at 1 per Milie.|-

tevet et

at 180 per'
Cent, ..

2,31,05,710] &
307

8,967| 7
12,133| ¢

Sreressvaes

veres e

at 0 1 9.247
per Cent,

is Rupees. ..

o0 W O

34,706 6
37
118! 7| 3

390/ 8' g
10,

460 o] g

916! 0
10. o

—_ '_

281

53,948

12,999

66,047

(=3
[

36,663

30,284 14

Pereenseitestan

w{ -

30,679'10
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. APPENDIX No. 15.—( Continued. )
Gross weight |[Rato of Loss orlLoss or Profit :
Tolas. Profit, Tolas.
e ] |
'?;)ught forward Total Gold and Silver ope- bl 1] so7ohdl 6
rative Losses Rupees.c.eivevvvenenvrennfonn. Cerisesenn e vefen
CHARGES.
2,00,039] 0
Monthly Accounts thereof........ ,00,
fﬁfﬁ: a:vl?ii’k.x deduct amount not chargeable 97967 710
t0 CoINAgR s versrarrgrreerer rsatinns 07,2671 €10 e nm
Charges actually incurred on account of Mint L 10466l 4 —_—
%sotablishxgint... . extra e (lo . ,42,2 12 18 l?
. fo iled i v 7,55 1
-{Contingencies a8 detailed in Statement No. 5. $500t —~1"‘l 162,771] 8l
38,078] 0, 0
i ter’s Salary..............._....... hore) O, o
ys‘sr;;hl{?:sfer’s do. (Dr. James Dodd)...... 18,875)10110
Officiating Assay Master’s do. (Dr. W. B. 139 \01 0
'S rhNeSBY) v eestova et onsnmnnnes vua,y » 182
0 Shauﬁol‘le ¥) do. (Dr. J. Shaw) 5,409| 9| 0
fficiating Dy. Assay Master’s Salary and ‘
OH;use %ent (Dr. J.Shaw)e.vvvvnnus e 4,612:14) 3
Foreman of the Assay Office and .Oﬂ‘xcxatmg 951913 0
Asst. in charge (Mr, W‘_ P. Davis)........ ’(ét)o ol 0
Medical Attendant of the Mmt._. rereasataens 3120(14] 1
Establishment of the Assay Office........... s
.{Mint Committee’s Establishment and Con- 8.665 611
LR T T O N s 001 !
Asscs%:sment Tax of the Minte.seeensnesas.. 1;233 g g
Do. oftheAssayOfﬁce......‘........ 1515 ol o
Pension of Mr. A. Stewart ( Mechanic)....... ,469 5| 4 r
Pension of five Natives.....ovnu. .. e viavas
Printing charges Military Orphan Press nalntio
(Contingent) s mevvues vone vovenuraennnl 2120 s2408l1s! 3
' | —|—{2,45,240] 8' 2
DUTY:
ived from Individuals duty on Gold Bul-
Ri(i::!llvAssay Value Gold mohurs 1,28,543 7 2
at 1 per Cont Gold mOhurs. . oo vu vt cvuevsfiaranenrannfenls 1,285, 6} 6
or Rupees...fesveeisesafelfs 19,281{ 1) 6
Do. on Silver Bullion Assay Value Ru- .
gesees++2,66,15116 2 5 at 2 per Cent 5,32,301114| 6
]i))o do. 4,990,193 9 5at1  do. 4,901,14| 8
Do. do. daty free do. 43,670 11 0 at. ol o] o
’ Foreign Coins received from Collec- .
D‘ég‘sonda.. .{.;9,04,077 6 & at 2 per Cent. 18,0811 8| &
Do. on Crude Bullion from Public Func-
tionaries. do. 12,061 6 1 at 2 per Cent. 241] 3
Duty on Sicca Rupees received by Collectors!
during the year 1351-52 as per Statement
furnished by the Accountant to the Govern- o391l 14l 7 .
ment of Bengal.cearectmmers iiiiiinescvenes 5 G 1 O I B
. —!—15,77,132 9}‘; :
Net Profit on Silver Coinage Value Rupees ——113,81,802| 1] o
2,78,60,206 6 0atl 1 7 329 per Centis 1
R'upees .............................. R T R L R AR mssene Teadeld L0, .13,01,212! 6] 5
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Gross weight | Rate of Loss |Loss or Profit
Tolus. or Profit, Tolas,
»
COPPER COINAGE. =
Profit on Pyce after deducting cost of Copper.!
) 2,03,84,453 .
Indian Mun 5,007-29-10% of Copper pro- Value .
duced Single Pyce e iene s e 4.59.139] 1! 3
Do. cost of Copper ... ... .....| 1,72,080| 0 5/ 287,052 0 10
Gain by difference on the Invoice weight of]
Copper Mun 6-9-11% value Rupees.........deeve vl 218| 210/ o
Do. by Sale of Sulphate of Copper Mun
50-3-2 sold for Rupecs 870-6-0 Gain Rupees| «....ovn]iull, 445/ 8/ 9
Do. by Sale of Copper Scissel Indian Mun
2,400 sold for Rupees 86,228-4-9 Gain.......| +eeeeeen. EERER KR O 5,013) 3 6
Do. by Surplus from the Assay Office..,... PO IO 1119
—|~{—12,92.730| 1! 8
DEDUCT,
Allowance to Ticensed Potdars for issuing
Pyce new Cos, Single 1,90,58,907, at 64 per
Rupee ....... .0 .00 0 n 2,97,795| 6 9
0l do, 35,200.......... 5501 0] 0
8icca Single 4,16,162...... " 6,502| 8; 6
3,04,847115) 38
Delivered to Potdars at 64} per Rupee Value
RUDEES v vv vt verevieainrerninerna 3,02,485/ 0| 0
—_— ] 21
Loss by Sale of Mun 3,465-0-81 of Copper L3es 8
Scissel sold for 1,14,473-12 losses. . .. T N 1,382} 41 9
Loss on Laminating and Cutting  from l
May 1851 to June 1852 on Indian Mun .
15,292-12-7 at 53 Chittacks per Mun is In-
dian Mun 128-14-2% at Rs, 3,34,378 per
MunisRupees....4............... ..... ceeeriveeinn]er e 4,291'14] 2
Loss by Sale of 120 Mun of Oxide of Copper ’
sold for Rupees 2,055-5-0 logs....... . [UTITTTE PRI N B 1,154 11 6‘
Do. by Sale 6fold Cut Pyce 11,563,613 at
64 per Rupees is.....,,...... TR 18,025/ 3| 3
Loss * Weighing Tadian Mun 180 sold at
36.5258 per Mun., ., i iers e reereean, 6,574/10] 6
. LosSeef eornrnennn ] 11,450| 8| o
Net Profit on Coining 2,93,84,453 Singlc T 2802 6
Pyce Value 459,132 1 3 at 59 4 4% per,
Cris Rseoovvsivans veins s (LRSS [EPPITIRPU PO o 2,72137(11
Net Profit on the Silvor Copper Coinage , B A e Bt T
(there being no Gold Coined this year) ] e
alue in Rupees 2,78,25,338 7 3 at 270 1] l
622 per Cent ig Rupees......oueyivs... .. et , I R R ceeeen] .. ]5,73,350] 1

Carcorra MinT,
24tk December, «1853, }

Errors Excepted,

(Signed) W. N. FORBES, Afint Master,
(True Copy)

(Signed) GEORGE COUPER.
Offy. Secy. Mint Committee.
(A true Copy) (Signed) J. T, SMITH, Mint Master,

Xo. 16.
Py« Report of the Calcutta Mint from 1841-42 to 1846-47;
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In this case

Yide N. B.in Appendix No. 14, In the above Table all the Assays have been reduced to confurmity with the ratio of one Assay for every 1,33,000 Tolas.
ide N, B.i . 14,

*.96873,

8§ (of § dwt,)

Represents the fraction indicating the fineness of the issue.
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APPENDIX No. 18.

RT ON THE INDIAN MINTS.

) & . I
Z CIBIBSO (CC (@& . . . . . : ar 18‘)5.
o w@=T ‘5:-0"9 : of 2 Statement of the results of work in the Madras Mint during the 23rd Settlement, viz., from lst May 1854 to 10tk Junuary :
R ?: ] i TeFese e e 8!l B
Z | F2a | 8 STANDARD WEIGHT. .
NN ; STTRA B A .
R I - I N S ;;;_—»l-:g—;—a 3 ot Amount of Bullion operated on - - - 29,93,752
b 32-—*?,—- E s ! - TeEEiTam iy & Deduct Bullion remaining on hand,
A - TR : delivered to Mint Committee, 10th .
M 1o P¥secizcley S January 1855, and to the Assay Mas- . ot
z Lo I 3 onees|ssiel % ter, Tolas 1,516 in the Months of May
°c S £3LTe 3 38 and September 1854, - . - - . 886,208 ! .
= S ot = I s i ‘ : ES ACCOUNTED FOR,
3 ) . : {ING LOSS
—_— '~~'a§5x;1;! i Sz & Difference, ot Standard Weight of Bul- MELTING AND BLEACE
TSgeeN [mv el 8 lion consumed, (i - S?l - - - - 21,07,54“% Coins delivered, - - - . . 21,10,149 ;
5 S-S K S Net Excess of Standard Silver. - - - 2,813 Excessof fineness above Standard 208 . bove, o 577
3 wZlea1a) £ . Additional Alloy, to meet Losses of Copper,2saboVes 2,577,
CHlee T 2 21,10,357 True Standard weight of Coins ' ing, Bleaching, § Stapipin
: e e T e delivered, - - - . . _ 9110357 \\ Milling, Bleacking, § Stamping.
FEZSA 2 Hom Eixcess of Silver Analysed e ; N\
: 5 ¥= . nacysec. Melting.
3. SRR g £ S5 Excess above stated, - - - - - - 2,813 S _ \\
v A g E|52 Deduct recoveries in pre-melting depart- ,
= zn B ment, minus loss in weighing, &c. &c., 223
ooy O-A
N & [S - NN (
-~ G 2] g :‘ . . . ! \\
@ Sy Net surplus by manipulation, to be ex- N
K a5 lained - - - - - - - . A 2,590 1 539 Lossof Copper.e
. i :~— - P . ’ mit— ! N I:ioss gfi Cop_pel‘],..‘..... 1’(2)?3?/ ' I’J;.ZI Silver in dlnl)ss./t
A+ 2 oarms ; ; ; o. Silver in dross.... ; . } :
I IR 2 Analysis of the Surplus by Manipulation. . do. Oxveenand dirt,. 951 Actual excessdelivered, 484 Oxygen and dirt.
2ou R 23 Theextra Copperused was 5253a-tocover 2,676 Unreported Fractions.b - UXyg ”* and accruing, in the La- —
3 o o % e . . . ——— 3r 4] )
SR B 5 ~.AE and “ Additional Alioy” proper. 2,577 To cover Loss of Copper in melting 1,046— Total loss 2,234 minating, Cutting, and 2,037g
2| = sizl and Bleaching, - - . _ _°15 Jotal 088 <,ed e ents. e
SRR - ». =4 . g 1)0320 1 adjusting Departm
T8 TS5 Total extra Copper, shewing the Appa- - y
7| © vl g in thoreb g e o 5,2534
A AR rent gain thereby, - - - - - . ’ Total... 2,578
IS E! §2 Add apparent Gain in Laminating, - - 1,400 ) .
= & 3 8ERE5 (3 gl bl Do. Gain in fineness, included above, - 208 Delri'ete i) 1’4(3)9
2 g —133 35
B = IR 6,861 Total . . Silver in dross. '
el — e __ clgeos . . s otal apparent gan. . 17335
o g | e SEELR Deduct apparent loss in melting, 2,234f Total ..+ 1,438
— & |-EL 3255 Do. do. do. bleaching, 2,037y
S S 3’ P 4,271 '
s - %2233 »
H [T —— o £EA .
g T Slge g : .
= £3 L) L 28 Result of surplus A above stated, - - 2,590
i % é B & ﬁ £ 5 ! & . ’ -——-——’ : lting department. Vide Appendix No. 19,
’ o no _mmn EIEE2 “ ¢ Vide remark above note ¢ regarding the )qupﬂ';“ ally experienced 13 g‘;ﬁ;:‘)einl' 53"\ tments, mmpr“riu“ the gro..i.- ;ymgmi
ks - w2 giea . . . This is the amount of gross, or apparent loss, actus ing, an N ins and defective picces delivere
mf-‘? ' g «3 Sl E ?) 32 a Vide Statement of the Melters account, Appendix No. 19, where the additional Copper put into the pot is shown. ! This is the actual agg%egate dcﬁl():iency in u,'e Milling, Cl?&mmg'weizht of ;\30 ni ).;i‘:' ;(;lul:
[ ] &3 = E & At the rate of 127 tolas per lac of the issues by t.h'e mint (21,10,149) vido memorandum A, parg 6, 7 of blanks received from the Laminating de?,ﬂment,l‘zr bars recovered from the
2 l o ?:‘ .- ¢ The loss' of Copper in bleaching here stated, is the weight of solid metallic pure copper actually recovered from the to the Mint Treasury, and the Standard weight (;’it;s;q;_ 23. because it is necessary Lo tuke it into uecount,
.._;, w ooy T T T &S bleaching hq‘.’“d' h ity of C beorb h C . h Vide Assay Master’s Report of the drosses Pl’en‘t ig not inclnded “l.wlvc'onsiswd of Copper.  11'it be wished to ascertain
eq IR IR g8 IR =y d 1In this calculation, the quantity of Copper absorbed by,t e unreported fractions is taken on the Supbosition that the coins  § The value in the dross is inclnded here, although it ! and losses which ¢ 1 294 tolus to the results shown before (A)
298 ] trrore S8 é v e =323 are Standard ; but by the result of the Assay Master's pyx assays, the actual fineness of all the coing ; . in order to get the true portion of thespparent gaind ill be nccessary to ace £ s, The total then becomes
g9 ez o3 ire dcliveries to 208* Rupees ab i coms is such, as to raise 11 order to gex the true portion o ases, it Wi hie coinlng departments.
g o . £ 2a8 the value of fhe entire deliveries to upees above Standard, From thisit would ppear that the unreported the total surplus deliveries inclusive of thf drossol 4/ Ty /o e of all ¢
s 'go,g £3888 g £ SSE8 55 fractions are 0 Rupees more than 127 tolns.per. lac, _ thet being the value ot the silvor confained l:-llac-
L B 8° 1 &~ . s Vide Appendix No. 20. 25904294, or 2884—at the rate of 137 tpias Pe
S 33553 E
FRTILR 1 | §i2sz E
_ RRRLAE pe Tz 2 . .
KHL® 3

L8
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ElOO REPORT ON THE INDIAN MINTS.
. ' ‘ APPENDIX No. 19. o
Dr. Silver Melting Room account for the 23rd Settlement, viz., from May 1854 to 10th January 1855. Cr. M 5
3 d
: . Standard weight . S o}
Gross weight. Standard weight. per O‘rﬁczv%g()k;}s ) Gross weight. Standard weight. S;)s;x;doagczv%%gi‘;as § é
Tolas. |A. P.| Tolas. |A.P.{ Tolas. [A. P. ) p ‘ T : E
To Amount of Silver Bullion...c.ccraerenns 18,74,770 5| 4 19,20,398| 0] 83| 19,20,398| 0/83|By Amount of Standé*d Ingots....co.iviieenne. 30T£‘;az:73 A()' I()) 3OT£513AZ.73 AO"v(l))' 3011;%6‘2«;73 AO(])E> $ = =
To do. of Standard Scissel......eeeeees 14,56,325| 6; 0 14,56,325| 6| 0 | 14,56,325 G0 By do. of W1 d0r  eerranenenns 975969 1| 0 973,750 15 23 9’75,969‘ 10 S g o
T O Y Sosselommemmsseen! 487,743 14 0 4,86.635 510§ 487743140 [By o of Bars, &e. dor ... e P 1s81) 5 0 16,854 781 16,354 783 g - -
To do. of B} Ingots.......coevmencennn 47,790, 0| 0 47,898 91 93 47,7901 00 By do. of duplicdte musters................ 1232 0! 0 1,562“11 1; 1’562 " 15’3 I K
To do. of Standard Ingots....cceeeeres %222 IZ 8 21,330) 7} 0 21,330 7|0 ) ,562 662 11113 N S3-512
To do. of W% Ingots......... erereees s 72,063 8! 64  72,227|11[0 i DN I R Talas 2 | 5553 ¥ 4% o Z
To do. of Standard laminated Straps. 20,562 3 0 20,562 3| 0 20,562 3|0 |Deduct the loss in € refined Bars Workedi40,36’55o 6 0 [40,85,141) 205 40’37’359’ 89% -2 4 80| g3 aememmmT 2
To do. of Silver melting Room Dross ' up in the Melting Room and 2 delivered| 3 | 5 TTEEw e
Bars received back from Mint Treasury. 7,348 3 *0 7,963, 9 0} 7,963 9 Oé” at the close of the giettlement. " 3 - e e o ! -
: 39,88,008 1| 4 | 40,33,177| 1|113| 40,34,341) 2/9}|Nos. 5493,5710,5711 | e $ | %3 ;IRERS B2 ! ]
Copper....... ererre e cerriaeneas 51,489 9,10} e L o §§§f 5 6004 }5Bm wg oI oS 458-10.0%1 = B35 |5 lHagy R2 3
'40,39,587 11 21 Gross weight of bullion melted 825 } gg' »” ;?gg ?_‘8 g }g% }(l); : (7)"":’* E | —so e CELLELER C<
40,33,177 1 113 Standard weight of do. do. 62720000000 do‘.‘:: 1584 15-0 B, 17 122-. 7-_‘% §§ > SUUIK | e DI e L Sccdeue |
— -_ ! ’ &% 3 =~
8 3 3- 797| 9, 3% g5 =% 5
?,‘f(lsg g gg 3 Deduct worseness of Scissel ) 9663 30 —_— ——f- RN gg <
: 80 andingots " 40,37,35215! 3% $21
eS| n
5246 8 5 nSs &
797 9 ; 1 {Dcr:i:dctbgr?per lost froxln refi- E g-;i E
. MsD Y : ELECHNE
4,448 15 1% y Deduct Copper deficient in re- ao 5 & |52 |Fg o & m& =
803 13 9%) maining musters and bars, Z g5 ga 197 [ SSEED =
Copper bcéfqnd Sta:dard lef: > Eé T’g—‘g‘o—%—é—ggg 28 g% ::; 23 § 23 ] 22 =
in th i t the rate of &% S |22232258a80 3 .22 3D HES o
5,252 12 11 { ’2,}49 ‘:olu: I]l)f:ralac (e)fl?s:u(c)s < §..§ = o P T EY=TT) e
——{ Dby the Mint. . ) . Ao, - mfp_—z‘g—ii—_{/—gﬁ'hw@gjf"::‘:': A~ i“;
. Excess..fieveenenssed]ociferne 1,964| 0| 5% 3,018 1l0g ?: P S P e L L bata b Sednsel |2
sasesrsvener| el 1,00 U OF 3,01 . 2= u”_*a;.m.\;gggggggﬁg:ﬁgfﬁg:§m§:mg e
." Total......| 40,30,587/11| 24| 0,35,141| 2| 03| 40,57,359. 30 Gr°;f)tI;1°SS mﬁ’%‘g‘;% 1_2.%4, R | T15 | | Bg B3 BB EanantRhn SiuSianh |
e e e 110 Tk _ : reessr 40,39, 731 40,35,141|2.04/40,37,350 307 SR F 158 a2 s (dHSRGARET (REAmc AT 2
Remelted 1,73,893-11-0 making the total meltings 42,13,481-6-2} having a loss of 2234-11-0§ at the rate of 8 Annas 53Pice per mille. — pent Jaht j’g’égj 83', .§ S EE :‘ =) :’5'5':,'0'0 hd ?A?ngﬁ—%’%‘/l%’aci ’g‘égé’a 88 é
S ] ]l N b fP A d d APPENDIX NO. 20. % < é gg 'gg 'ggumuca«v—v _...mmnm—-mc«: =
. tatement, shewing the Number of Pix Assays made uring the 23d Settlement, viz., from 1st May 1854 : . . = . __ e AR TR E e | @
— . s ViR, f y 1854 to 10¢h Jjnuary 1855, with the g_alculated Jineness of the Coins thereupon. .§ g { fE: :E E: cz: ; 2 2 ,c- e R EER PSP R l ¥
Description of Coins. B 1. B }. ‘ Standard. W 3. Total. Value of Coins issued. ¢ 8 “c‘ - m—gm".;s‘-"-m D ﬁt“:’:;,lfﬁ’ 2 an ang":"hg
* | Better. . Worse. *e o Bg [EREER iGERSSERRRAL RS 21
. - U 8 k '5;,,3 :agafzfmlcggggj“f PR R TR :_;.
Single Rupees........| 7 74 \ 801 45 927 | *.046386 | 18,48,890 | 10 | 0 Tolas. g B | IRAAE R et E e
Quater do.... oo 0 10 244 16 | 270 | 022222 | 135306| 4| 0] or 82(7)33 at %ﬂ' """""" peeenl 19414 TR0 0O S wox| (52755 PP EE A !
ouble Annas..... ... 0 40 | 460 4 504 07142 ! ) at reerereieereneren tanens 0 0 : 2 me IR
/ 8| 125952 ) 9] 0| or 590 ot Byl 20| 7| Wl o] o1 o e | — i tggeRrevenEoaTI AR Hin
) 215 5 A N T Ty g g i Lo
l Deduct Worse...| 6| 13 2’2 6| 13| 31 £ | 58 |5s EEEr LR 3
' * 046386 Represents the fraction indicating the fin : ] Net Better........| 208 8 5; H & 3 E;E SERSRINEERALES S
' . & cness of the lssne'm (of } dwt.) H R e it Fanuniac|
¢ B ‘ oe( | — ~3
[ e cesanam——

4

.

Tatal Plua 210.15 Total Minus 68.11 Weight of Bullion worked 6,15,666 Tolas.
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APPENDIX No. 22.

Bombay Mint, 28th January, 1834.

Present the Mint Master and Assay Master and the Mint Engineer
and Assistant. ,

Made the following trials of the loss in annealing and breaking
fown Ingots to 210. N. B.—A skin placed under the rolls and (from

end to 5tk) cloth in the carts, to catch the dust and small fragments of
silver,

No, 1.

. Ibs. oz. dwt.
31} Bars which had been previously annealed with

charcoal, weighed before Rolling....... ........... 545 915
After Rolling (N. B. dust accidentally thrown,

out, but all small particles of silver weighed )

with' the slips.)

No. 2. :

31 Bars and 12 Pieces (delivered 27th) of ordinary
description, beilig chiefly such as had been re-
jected in consequence of flawed parts required *
to be cut off, and therefore likely to show
greater loss than average bars, weight before

annealing in the annealing Furnace................ 599 6 0

Aftet annealing, cooled gradually and well rubbed
with a cloth.
Loss...... 0 2710
Rolled, no further loss apparent—on the contrary
there were 4} dwts. of small pieces and metallic
dust not weighed with the slips.

No. 3.
35 Bars (delivered 25th) good average bars weighed
before Rolling'........cocveveviniiiiirninnenninnenn, 604 4 O

Rolled without annealing—after Rolling Loss.. 0 115
Small fragments and metallic dust dwts 12
5% grs. weighed with the slips.

No. 4.
1bs. oz. dwt.
31 Bars and 2 pieces good bars, annealed as in No. 1
weight before Rolling.....c..covvvveriviunnenniiinnnns 550 11 10
After rolling including dust and Scraps. Loss ... 0 12}

REPORT ON THE INDIAN MINTS. 103

The Assay Master having left the Rolling Mill. Assistant Assay
Master present at the weighment.

No. 5.
35 Bars fair average bars (delivered 25th) weight
before annealing.............. et eeeahe e 593 10 15
After annealing the in Furnace being wiped with
a cloth.
Loss...i.. 00 15
After Rolling including dust and Scrap.
L Further Loss...... 0 2 0

(Signed) JAMES FARISH,
Mint Master.
o F. McGILLEVERY,
Mint Engineer,
(True Copy.)
J. T. SMITH.
Mint Master.
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APPENDIX No. 23.

Assay and Outturn Report on 12 Musters of Drosses of the 23rd Settle-
ment, received from the Mint Master on the 9th January 1855.

. Gross Weightof| 1.
Quantity Silver recover- 5:2:’835 Total
t:‘l;:a);?g: Description of Dross. ieggaftf; déi:g; pellation| weight of Value.
Assay. | | @ found in the Li- [\ the re-} the Dross,

| tharge. gularway

Silver Melting Room.IGrs. Dec.| Dwts. | Tolas. ‘ Rs. |A.P.

100 .voevveeininNo, 111 47 | B19J® 9,800 0113]10
100 looeriiens 21 2 .83 | B194| 1,48,000, | 5| 2
100 foeooovnninins 312 .50 | B19%| 147,000 22| 8| 7
100 |-oorcsoreeeenes 4| 8 47 | B19}(3,70,000 189} 8| 6

Private Bullion Meli-
ing Raoom.

100 {..ovieeeeeennn... No, 11 8 881 B
100 [eereiorerene. 2] 8 25| B
Public Bullion Melt-
ing Room. ®

1 100 J....fiiei . No 1 1 8 971 B1
B1

193] 1,10,095| 59| 2| 0
193] 10,906] 5 7| O

93 10,069 @ 5| 7| 4
9fl 1oio| of 811

100 foovvirvvecneens 219 .21
Laminating Room.
100 |oeeiceseeen..Noo 2 1 5 70 | B193| 2,022] 011} 0
100 |oeiveiiirnniiennns 319 33| B19i| 18,237 10| 4| 6
*100 foevviiremnenanans 4 i20 52 | B194| 19,703] 24| 7] 2
Milling, Cleaning and
Stamping Rooms.
100 {eveviveenn o Noo 1 |12 .59 | B194| 28,000 21| 5| 1
Total Dross Value...| 365] 4/ 1
Deduct Private and Public Bullion Melting Room
Drosses, not connected with Coinage..,........... 70| 9| 8

Value of the Coinage Drosses...! 294{10|10

(Signed) G. J. SHAW,

Assay Master.
Fort St. GEORGE, Assay Oﬁice,}

5th February 1855.
To the Mint Master,
Fort St. George:

A. True Copy.) -
( rue Copy.) J. T. SMITH,

Mint Master.
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APPENDIX No. 24.
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Table showing the Correspondence between the Rates per Lac, per Mille,
and per cent. in Rupees Annas and Pice.

-0

g g g

_ . a) . . = : .

x| Equivalent | Equivalent | 5 | Equivalent) Equivalent) & Equwa:lent Eqgiyalent
2 | per Mille. | per Cent. & | per Mille, | per Cent. | &| per Mille. | pel ent. |
2 3 g

& A~ leﬂ_

re. (BJA) P R.'A. P, | B oR|A, . ’n. RA] e |R)A P
1]0/0 1.92»0' 0/0.192) 51 | o 8 0] 0; 9.792101} 1} 0| 1.92/ o} 1} 7.302
5 | o] of 3.84} 0] ofo,384} 52 | o] 8 0| 0] 9.984/102] 1] o| 3.84| o] 1| 7.584
3| ol o] 576 0| 0jo576 53 | 0] 8 0 0;10.176/103| 1] o} 5.76! o] 1] 7.776
4| 0/ 0 7.68) 0, 010.768; 5 | 0| 8 0! 0|10.368104] 1] o] 7.68] ol 1| 7.968
51 0; 0 9.60! 0| 0| 0 960! 55 | 0| 8 o 0l10,560{105] 1| 0! 9.60; o} 1| 8.160
6 0 0]11.52] o 0{1.152] 56 | o] 8 0| 0]10.752{106] 1| 0|11.52{ 0] 1| 8.352
710 1| 1.44| 0 0]1.344] 57 | 0] 9 0| (109441107} 1; 1| 1.44| 0| 1| 8.544
g | 0 1| 336 of 013536] 58 | o 9 o[ 0{11.136(108| 1| 1| 3.36] 0| 1| 8.796
g | ol 1] 528t ol 01,7280 59 | of 9 0, 0'11.328(109{ 1{ 1) 5.23 o} 1| 8,928
10 | of 1] 7.20] ol of1.920{ 60 | o] 9 0} 0;11.5201110' 1| 1| 7.20] ol 1} 9.120
11 ] o) 1] 9.12f o] of2112{ 61 | 0| 9 ol oj11.712/111} 1] 1| 9.2 o} 1] 9.512
12 | 0] 1{11.04] 0| 0123047 62 | 0! 9 0} 0/11 904112 1] 1]11.04] 0 1| 9.504
13 )0} 2] 096 0 02.496[°63 010 ol 1! 0.096/113| ¥} 21 0.96] 0] 1] 9.696]
14 | o] 2| 2.88| 0} 0]2.648] 64 | 010 o 1l 0.288/114| 1| 2| 2.88] o] 1] 9.888
15| 0f 2| 4.80/®| 0{2.880 65 | 0/10 0 1) 0.480/115| 1| 2| 4.80 | 1|10.080
16 |.0] 2| 6.72] 0! 0l3.072 66 | 0{10 o 1} c.672(116] 1} 2| 6.72| o 1{10.272
17 | 0} 2| 8.64 0! 0!3.264] 67 | 0l10 Loj 1 0864(117] 1| 2! 8l64| 0 1110.464
18 | o] 2| 10.56 0] 0'3.436] 68 | 0|10 0] 1] 1.056{118| 1] 2{10.56] o] 1{10.656
19 | 0] 3] 0.48' of 0'3.648| 69 | ol1t o 1| 1.248{119] 1| 8| 0.48| 0| 1j10.848
20 | of 3 2.40| o] o s.840] 70 | 0}11 o 1] L.440]120] 1| 8] 2,40} o| 1}il.040
a1 | of 3| 432) 0| 04.032/ 71 | 011 of 17 1632121} 1] 3] 4.32 of 1]11.282
22 | o] 3| 6.24] o} ol 4.224] 72 | 012 of 1) 1.82a)122) 1| 3| 6.24} 0] 1|11424
23 | o] 3] 8.16] 0 0’4'.416 73 | o]l 0 2.016123; 1; 3| 8.16) 0] 1/11.616
24 | 0] 3] 10.08] o| 04 608 74 | 0|11 0| 1] 2.208)124} 1) 5/10.08| of 1}11 808
25 | 0] 4] 0.00, 0, 0 4.800| 75 | 0:12 of 1| 2.400125! 1| 4| 0.00{ o] 2! 0.000
26 | o] 4 1.82| o 0,4.992{ 76 | oli2 of 1| 2.592/126 1{ 4] 1.92| of 2| 0.192
27 ! o 4 384| 0| 05.184] 77 | 0|12 (] 1 2784i127] 1| 4| 3.84 0| 2| 0.384
23 | 0} 4 5.76| 0| 0:5.376 78 | 012 (f 1y 2.976{128, 1| 4| 5.76| 0| 2| 0.576
29 | of 4{ 7.68! 0] 0,5 568] 79 | 012 o} 1| 3.168/129] 1| 4| 7.98] 0] 2| 0.788
30 | o 4| 9.60{ 0f 0'5.760! 80 | 0|12 ¢l 1] 83601130 1) 4! 9.60| 0 2| 0.960
31 | o] 4/ 11.52] o] 0 5.952] 81 | 0l12 of 1} 8.552/131] 1y 4/ 11.52! 0| 2} 1.159
32 | 0| 5| 144 0, 0 6.144' 82 | 0,13 o 1} 874411321 1] 5/ 1.44) o] 2| 1.344
33 | oI5| 3.36] of 0/6.336 83 | en3 0| 1} 8.936133; 1| 5| 3.38| 0| 2| 1.536
34 | of 5/ 528 o 0 6528 84| oh13 of 1} 8.128134) 1| 5/ 5.28} 0f 2| 1728
35 | o) 5 7.20) o] 0!6.720 85 | of13 0 1 43201135 1 5| 7.20| 0] 2| 1920
36| 0 5‘ 9.12| 0| 0]6.912! 86 | |13 ol 1 45121136/ 1) 5/ 9.12/ "ol 2/ 112
87 [ 0, 511104 0| 0|7.104} 87 | 0|13 0! 1 4704137] 1] 511 04 0] 2| 2.304
38 | 0, 6 0.96| 0| 0'7.296! 88 | 0[14 0 1, 4.806 138, 1| 6| 0.96] 0] 2[ 2.496
59 { o 6] 2388 0 0 7.438| 89 | of14 0,1 5088139 1] 6| 2.88| 0| 2| 2.688
40 {0, 6 4.80] ol 0 7.680| 90 | ¢{14 5290[140| 1' 6! 4.80] o] 2| 2.880
#t o[ 6] 6.72f 0 0/7.872| 91 | 0j14 5472141 1| 6| 6.79] o] 2| 3072
421 0, 6| 8.64 0 ol 8064f 92 | 014 5.664[142) 1] 6! 8.64 0, 2| 3.264
43 | 0 6/ 10.56] 0| 0 8.256) 93 | 0|14 5.856/143! 1| 6|10.56] 0! 2| 3.456
44 | 0; 7] 048! 0] 0}8.448] 94 | 0}15 6048144, 11 7| ¢.48! ol 2! 3.648
45 | 0 7| 2.40] o] 0|8 640] 25 | (|15 6.240(145{ 1| 7, 2.40{ o} 2| 3.x40!
46 | o] 7, 4.32| 6/ 0/8832{ 96 } cli5 6.432(146! 1] 7| 432| 0| 2| 4.083
47 oi 7| 6.24| 0/ 0]9024; 97 | (|15 6.6241147) 1| 7| 6.24] o} 2| 4,224
48 | 0 7! 8.16] 0 0}9.216/ 98 | C|I5 6.816/148) 1| 7| 8.16| o} 2| 4.416
49 0‘ 7,10.08) U, 0.9.408) 49 | 15, 7.008,149) 1} 7110,0¢} 0] 2| 4.608
50 | 0l 8] oool 0 019600100 | 1} 0f 0.00 7.20011501 1] 81 0-on o 2 4.800
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LIST OF SELECTIONS

FROM THE

RECORDS 0F (‘uHEBNMENT

—An A

PARTS ALREADY PUBLISHED.

1854.

Rs. A,
Report on the Navigation of the Godavery... w..Royal 8vo.... 1 0
Report on the Government Central Museum do. ..012
Report on the Proposed Abolition of the Madras Mint (Re-prmted) do. ... 012
Report on the Paumban Channel (Re-printed)... do, 0 8
Collective Memorandum of Public Works in the Mudra.s Presx-
dency (Re-printed)... T T L T R PR R do. .10
General Report of the Road Department ................................... do. .1 0
Report on the Swinging Festival and Walking through Fire. . do. .010
Report on the Proposed Plan for the Revenue Assessment of Kur

nool in 1843 (Re-printed).. reereesrene ...Royal 8vo. ... 1 ©
Report on the Important Pubhc Works for 185! .......... srrseaserannerees Royal Bvq... 1 0

Do. do. do. [ VT 1.3 SR do. ..2 0

1855.
Report on Vaccination....eeemerereeemnnernissisnne vs reraeteriinirestassiene do. . 010
Memo. of Proceedings of the Madras Government in the Department

OFf TLAUCALION cverue s erevs srosss suress suases revees sunsas arsase srsssssen sseres sessen Do. bound... 5 0
Report on the Navigation of ‘the Godavery (Re-printed)......ceccrvenn. Royal 8vo... 1 0
Major Maitland’s School for the Instruction of the Artificers and

Pupils at the Gun Carriage Manufactory... ereeresarenes d., ..1 8
Report of the Annamullay Forests (Re- prmted) rreesenns R do. .0 8
Correspondence relative to Proposals for Orgamsmg Permanent .

Corps of Coolies for Employment on Road Works ...cooeurienesrees do. .0 8
Report on Civil Dispensaries (Re-printed)..ccecveeerassersneranee do. ...0 8
Report on District Roads «ecoevrenmnnes rertannre esanesaaseranae sressnariss do. .1 4
ReEVENUE SUITEY  sveeessorreetsareeerissrismssiesernsemorssseietnesitessrssmessions do. ..1 8
Operations of the Indian Mints (Re-printed)....... .1 8
Lieutenant 0’Connell’s Report on the Supply of Madras w1th Water,

and the Improvement of the Drainage and Sewerage of Black Town, do. ..2 0
Reduction on the Revenue Assessment of North Arcot (Re-printed). do. ..0 8
General Report of the Road Department for 1854-55.cueerese s ounene do .. 012
Report on the Medical Topography of the South Western Political

Districts .coeeevnnee vesees do. .0 4
Reports on Important Pubhc Works for 1853 (Re-pnnted) do. ..1 4
Memorandum on Salt ..cocoeviiiiiinr e [ cereenererenainoensen do. ...210
Report on Public Instruction in the Madras Presidency for 185455, do. ..2 8




B

> — A

Rs. A,
18, Report of the Railway Department for 1854 ueuues suveserrecrerens sossnenee. Royal 4t0.... 3

19. Report on the Ports and Harbours of the Northern Circars, &c. . ...Royal 8vo.... 2
20. Report on Vaccination for 1854 ................ vesaras ssesse ssssne sess . do.  eee g :

21. Report on Civil Dispensaries for 1854 .............

22. Papers relating to the Revision of the Land Revenue Assessment in
S0Uth ATO0L .vusessrnerseciuss sinsen srnsessesssssensenssssssrmsarsossraresonnes @00 s 0 8

-
1856.
23. Reports on the Fibres of Southern India .........coecveesreece covrnees @0, o0 3 0

24. Reports on the Disturbances in Purla Kimedy, Vizagapatam and
Goomsoor in 1832-36—in 2 Volumes

0
0
8
8

25. Reports on Important Public Works for 1854 11 cviie et veriinninenns. do. .1 4
26. Papers relating to the Establishment of Vlllage Vernacnlar Schools

in the Sub-Division of Rajahmundry ... .......ceoseeeeeers o0 o0 ereersene do. ..1 8
27. Papers relating to the Budget of 1854- 55 e artnneresnntenrarne sesseoaen do. ..
28. Do. do. do.  Of 1855-86 ...cevrviseeenn,,innnnne. w. do, 10

29. Replies to the Collective Memorandum on Public Works in the Ma-

Aras Presidency v ei.eociiie tovriiiisesneionceresesnniens oucossesnnseeernnse do. .. 012
80. Report on District Roads for 1854 teteecasestertetiiniiierancaaas

81. Papers relating to the Commutation Rates of the Madras Presidency.,

32. Report of a Committee on a plan for cleansing the drains of Black
Town....ccueernennee. ceresnaneenns U

cereene gtttcimnarasnonas do. ..1 0
82a Report of Agricultural Exhibitions in the Provinces for l§55. sees cessan do. ..012
83. . Report on Vaccination for 1855. ceressernesiteniisaonsesereseriiMerenense 40, ... 0 8
34. Report on Civil Dispensaries for 1855 ....... o sornceneens ctvnesenesen do. .. 012
85, Report on Public Instruction in the Madras Prcsulency for 1855-56. - do. .. 1,0
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