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roceedings of the Madras Government, Financial Department,

or the month of January 1860,

Read the following Extract from the Proceedings of the Government of India, in the Financial

Department, dated 22nd December 1859.

No. 26. Read letter from T. BOYCOTT, Esq., Assay Master, Calcutta Mint.: to C. H.

LUSHINGTON, Esq., Secretary to the Government of India, Financial Department,

No. 82, dated 9th December 1859.

The system of taking musters for assay by granulating a small portion of the silver from
each melting pot, both in the Government Melting room and in the Merchants’ Bullion depart-
ment, being satisfactorily established, I have the honor to present to you, for the information of
Government, the following statement connected with the subject.

9. When I first came to the Assay Office under Mr. Dodd in 1853, all the silver bullion
was melted and cast into ingots exact!y like the standard silver for lamination, and the musters
{rom both were taken in the same way wviz, by cutting a small wedge-shaped piece from one of
the edges of the ingot, so that only the very outer part was assayed.

3. Mr. Dodd frequently found the standard meltings give a much lower assay report than
they ought to do, and he was constantly afraid that he had over-estimated the merchant's bullion,

or that something was wrong in the melting.

4. When I took charge of the Assay Office in 1854, I spoke of this to Colonel Forbes,
and having assured myself that the assays and meltings were both properly conducted, I sug-
gested that as the fact of alloys of silver and copper not being p(':rfectl.y uniform had been long
known, the disparity in question probably arose from the musters of the standard ingot not truly
representing the mass.

5. Colonel Forbes with his usual readiness of resource, gave me a design for a pair of tongs
to take a portion of the silver out of the centre of ths pot when it was well melted and stirred,
which would have answered no doubt, but there was a diffculty in getting it made to stand con-
stant use. Soon after this I took charge of the Mint in consequence of the declining health of

Colonel Forbes, and for some months I had no opportunity of attending to the Assay depart-

ment.

G. In the summer of 1855, I received Colonel J. T. Smith’s report on the Indian Mints
from 1841-42 to 1853-54. At page 73, paragraph 9, he shows how the straps and coins vary in
assay in different parts, and when he relieved me from the Acting Mint Mastership, I asked
bim if he had ever made any experiments on the standard ingot, with a view to get at a correct
method of cutting or taking musters ; and learning that he had not done so, I at once determined
to set to work and make experiments on various alloys of silver and copper, with a view to

determine their variations in different parts of the same ingot. The first series of experiments
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system of assaying, we can confidently report for alligation to two grains in the pound 1
¢ > pound, and our

standard meltings and coin reports afford a basis of calculation for the Mint Mast Liff

et P w4, ! Master very différen

to those of the Madras Mint report when additional allov was added without any , :
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: ; ; fractions :
half pennyweight being reported. bt e

18. 1 have only alluded to my experiments on alloys of silver
with re'fcrence to their bearing on taking musters ; the scie
regulating the separation of the copper from the silver unde

and copper in this statement
ntific considerations as to the laws
I various circumstances, has reau;
regul ’ o . the ; es, has require
& great many experiments; these 1 hope to finish and present to ’ bkl
your are aware that I have not had nuch leisure in my Cflice
s ’

hall not have ) ‘turii , :
shall not have the opportunity much longer,

you m a future statement ;
and I can only regret that I
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musters, 1s under the superintendence of the Melter in the
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The apparatus fo taking and keeping the granulated musters are the following : -
Al X =
Isz.  Copper vessels 9 inches deep and 4} inches diameter for formine the granules
~ . .. D = ‘ it
2nd. Iron ladles for dipping out the silver,
2% A strainer,
drd. 36 Wooden cells two inches 3 i
§ 1es deep squar insi
ks . cep and 3 square in the inside measure, for keeping
the granules, these will be numbered, v
: 4th. A stn')n;,r cabinet for keeping the 36 cells secure with lock and keys to be fixed
against the wall in the weighing room, : 5
g ] :
S5th. A small box for keeping ' ASsaY s af
i for keeping the assay musters after they are put in the

and two keys. papers with lock

B - Bhal ulias e ‘
oth,  Small shelves to be fixed to the chlmncy of each of the furnaces for placing a cell on
=] =

2. When the silver is )
siiver is potted by the melter, a wooden cell corresponding in number to

the po't number, must be placed on the shelf of the furnace. As soon as the silver is well melted
and .slt;rr;‘d, the mcl‘t‘er will take the granules in the copper vessel, and transfer thcr}n as quick as
possible by means of a strainer i he wooden ce 5 8 5 i l
the melter having himself clcurllyn::*c:ll(l)ln‘;tmt)l(ll:nn\:n(nlll)’vraz:ll t;;:’cs;“::: tas tl;“‘ lmg‘Ots e
will place the latter in the cabinet. I S

3. When the Bullion Clerk weighs the

; silver after melting, the Assay Office ster Sirear
will attend to take a tola weight of ar & So e e R TR

anules from eacl » cells a8s: ster
placed il]\ a paper of following form (No. 1%); the mlm(h‘er(ifl't:;:éL;l(l)bt fn):l a:r;.‘ij:hl;‘l{irzuc:;l:l:; :l?wti
weight, &c., to be filled in by the Bullion Clerk, who will have charve f:f‘ the musters and will
see that they duly correspond to the silver they represent, the Assay (3(“(::3 Sircar lwil]‘zl‘ttcnd as
a check. | i
k. . As the muster papers are made out and the granules put in them, they will be placed in a
box, one key of which may be kept by the Bullion Clerk, and the other by the First Assistant
of the Mint; and when the bullion is sent to be registered, the box will be sent with it, and it will
be for the latter officer to see, when registering the bullion, that its weight cm‘r(’sponzls with that
written on the muster paper, as well as the number of ingnts, &c., and that the muster paper 15
daly filled up with registered number, &c., and delivered to the Assay Office Muster Sircar,
Carncurta MINT, ) (Signed) T. BOYCOTT,

Assay OFFICE, >
2ud February 1859, 3 .'I.s'sny Master.,

* Forym No. 1.

Proceedings of the Madras Government, Pinancial Department,
Jor the month of January 1860. ;

* Form No. 1.

MUSTER FORM.

MEeLting Roowm. Burrion Roox.

Date Date

Importer
Description
Pot No. Register No.
Weight Tolas Weight Tolas
Ingots No. Ingots No.

FinanciaL DeparTMENT RESoLuTiON.

The Honorable the President in Council observes that the results of the system of taking
musters for assay by granulating a small portion of the silver from each melting pot, as reported
in the above letter, are very satisfactory and far more correct than any obtained in former years :
and that Dr. Boycott, to whom the introduction of the system into the Calcutta Mint appears
to be entirely attributable, is entitled to great credit for what he has done.

2. His Honor in Council agrees with Dr. Boycott, in thinking that it will be advisable
to introduce the same system in the Mints at Madras and Bombay ; but before doing so, he is
desirous that the report be sent through the local Governments for the consideration and remarks

of the officers in charge of those Mints.

Ordered that a copy of the above be sent to the Mint Committee, Calcutta, for information
and for communication to Dr. Boycott.

Ordered also that a copy be sent to the Governments of Madras and Bombay, with a request
that the remarks of the officers in charge of the Mints at those Presidencies may be obtained and
forwarded to the Financial Department for the information of the Government of India.

(A true Extract.)
(Signed) C. HUGH LUSHINGTON,
Secretary to the Government of India,

No. 27. Orper THEREON, 10th January 1860, No. 13.
Ordered accordingly that the foregoing report and Proceedings thereon be forwarded to the

Mint Master for his consideration and remarks.
(Signed) T. PYCROFT,

Chief Secretary.

Exd, F. Cartledge.
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were made as represented in the diagram, and ine
an inch at top and bottom, both from the edges and centre of the inoots
to report these in detail, but they distinctly proved that in properly ;)c !
silver and copper alloys, if the musters are eut in the sa d
difference exists in the assay, so that if an ino

corresponding to the cross ;ection re W e
to end, give the same assay.

1855 Standard + 1 the pot, but Colonel J. T. Smith considered that it would
1856 Standard - ‘ not be safe to throw any new or additional respeonsibility
1857 Standard + ] on the melting department, which was at that time labouring

luded the ent; ¢ i ;
ed the entire lengtl, excepting half

j it is unnecessary
Ited and well poured
ne line from top to bottom, no

Last year not yet received. under a great pressure of work.

presented in ¢l bel cut ]e“%’th‘wi‘,"ﬁ into 50 bars 10. 1 therefore ordered musters to be cut, so that the portion taken for assay should cor-
"esented in the next ¢ lagram, e . s . » s . - - SRS ‘tion : S tested with
agram, each would, from end respond to the point marked No. 2 in the diagram of the cross section ; these 1 tes

. indin em  agr p carly in report, all the
granules taken frow the same pot, and finding them agree very nearly in report, :

7. The second series of experi N s . . . . e S
y ! experiments were made from Cross sections of the ingot sters were for a time taken in this way, and us long as the Assistants attended to exact cutting,
about a quarter of an inch thick, and cut accurately i s : ¢

part as represented in the diagram,

luto small pieces so ag to test every most satisfactory results followed.

AVERAGE report of experiments made on different alloys of silver ang copper most 11. In September 1856, Major Bell having kindly entered into the question of taking

4 i 8 . 1 . . ) 4 F ; -1 3 1 o Jover 'Ti
commonly found in the Calcutta Mint. The numbers on the diagram refer to correspond musters with me, 1 made with his permission a1 series of experiments in the Government
t g 3 justers

ing portions in al Xperiments, ¢ : o8 i SN =
ssite i P L R e e S Melting room on granulating silver for musters.
grains in the assay pound above or below proper touch of the silver alloy operated ]
7 e | g ‘ : . - g 3 g ; silver ¢ cop-
" ‘ | b | e e oy opered 12. These experiments had especial reference as to the state of the alloy of sil }Cr arades
: | "g0t of sil-1 Ingog of gil- |TUget of) Tugoy of | Ingat of f . A ik : A et Kinds of i
—~——F—-— _— s | veralloy 233 ver alloy 4 Indian 'silver g]. silver al.| s e R e o 5 g e " e i i 2 p p

|
|
‘ | standard loy 7 bet.! s | : PR g iffere (1 of silver
| ‘ * } . | :i',':,:,‘;d,l”i(f '-""I l‘)‘:{t“’ | riments in detail ; they have been repeated over and over again with different kinds of

X . *tter,

-—‘_—l_j—_‘ | | : T—’": [ viz., Standard, Five Francs and Dollars in the following way :(—
' v 1

s el B Ll - ey |

— ' dsisl | Granules before pouring,

6|

o) r"‘”""l,‘/" unu/}}_nd'

3
e o T o

Ditto after the Ist ingot. 5
Ditto after the 8th or Sth ditto. A full pot makes 18 ingots.

Ditto after the 16th or 17th ditto.

-
24,

—— g e g ¢ 6

| ! |]0i ! : 7

i 8
9 b
- : A 10 B axper s assay rveport showed a remarkable uniformity, so as
Diagram of ihe 4 l{lch thick section ; one side, is. | £ 1 13. In all the (x_Pch(’Ht\, the ass y P y ‘ . fased
e ey ne 0f which shew the direciion the | ; — : to allow me confidently to state that as long as alloys of silver and copper are in a fusec
copper takes in cooling i e » . . : : : . it 1 : whi
copper takes in caoling, ﬁ‘“ll::”&rvn;‘u Ir Difference | Differ- | Diffor- | Diffop. | state, and fit to pour ingots for lamination, it continues uniform, and that it is only whilst
0, 1t¢ ¢ 3 nee fo 3 A 3 . . o P
6=56 grs, %t?;’k:;”ﬁ{:f”{”{" ‘;I“f"']"’t'" ""]"er"'"" cooling in the mould, that a partial separation, explained by my former experiments, takes
Le ot s 3 01 NO, 0 05 ) 4 . . . 4 i o
=39 grs/5=15grs| none, ], place. After these experiments, Major Bell agreed with me that the musters from the
8. The : ‘hic S0 Tay ot r ———— A At ; ak ation ; & if these succeeded we might
e ‘}m great fact which these experiments firmly establish with regard to ; : standards meltings should bf.} tekes. Dy pusmlation’; and it s cu:e.uu -
cast in upright moulds, is that al] the outside is much below t} Aiedenl it recommend to the Mint Committee that the musters should also be taken in the same way
. SIAE 18 > ow o he . . i . . . .
'¢. average of the mass in from the merchants’ bullion, The ‘attention of the Melter and his Assistants to this work

assay, and the centre very much above it, : i -
] » and iy lookmg at the lin 1
fus TV, € represented he coars 1 p a "1 ; agg :
Sk 4 \ ~ 3 . I in the g hree vea be ried on so su ully that
(lagram from No. 1to 9, and referring to the report, it will be seen that the i foreras 4 has been most rcmaxkdble, for nearly three years it has en carrie successf y
2 9 h fferen m

the assay increases with the proportion of alloy i the silver as shown in the lower line

below each set of reng reforit - 3 - v :
the Indian stand pdrt.sl. I referring to the reports of the portions, numbers 6 and 9, 14. In consequence of Mr. Davis' leaving the Bullion department, the introduction
on the Indian standard silver. s seéeing by s a * s : -, Shekle
gl l‘l ard silver, and seeing by the diagram that these are the very points from { taking musters by granulations was delayed till Mr. Peterson took charge. Dr, Shekleton
which all the old musters were cut, it will be eaciic . ) of taking Y & 3 : R T
ld Inustcru were cut, it will be easily understood, when bar silver, 19 br, and fecling (:mﬁdenr‘c in that officer’s knowledge of the subject, recommended (during my absence
copper were mixec form standard inoofe ; eeling ¢ ; ’ x \ : Oy T
I'I bel d t(; R, 8ot ham they woyly gIvean assay report 12 or 20 ] c; ) that it should be established : and the Mint Committee gave their consent in a letter
grams below standard, 1 ATE . ~ on leave) the S S . \
‘ ¢ And it bears equally on the musters cut from merchants’ bullion, as R T feosived o Feintnito C Sltvtia
former reports show, that Five Frane . » s which T rece n my
o > ranc and Dollar silver were generally reported 4} or 5
worse ; whereas in the 52 laes lately imported by Government, I have reported nearly all 15, As there was some peculiar arrangements between the Mint and Assay Office
. . - Je - 4 (e - s 5 e ot e
only 4 worse ; (this gain of } pwT. onthe whole is Rupees 11,815 profit over the old system regarding taking musters which required to be well understood,
Fepaia); afurther larger finiof s 27,197 w i " 7 - i e * was drawn out, which the Mint Master
of rcp'm.h), 1 further larger gain o Rupees 27,197 was brought to the credit of Government * Pide Enclosure No. 1. the following mcmoram‘lum was dr ' o 5
by this improved method of taking musters in the Calcutta Mint, on the extra additional approved of ; and that is now the basis of our present system.

alloy added to the Bombay silver received in 1856-57,

No difference.

i 1)

FYr Loy o (2%

—

scarcely a mistake has occurred.

ZoseYy . LY RY BT SPr0

*® Coinage of the last four years E e . :
21,72,03,267-4. 1857-58, and a still larger saving may be estimated on the 16.

coinage of the last four years* by referring to the London careful
LONDON REFORTS. reports of our coins as given in the margin ; it will then be
1850 Standard 4+ 43 how much they were formerly above standard, i i li
1851 Siandard + 8} approaching to it, since T have had charge of the Assay Office. that 1 strongly recommend its adoption in all the Indian Mints.
1852 Standard + 11 9. After this discovery of the ex
1853 Standard + 5% seperated from the silver in the
1854 Standard + utting musters

e — e " véquired dlterihg. "1 proposed then taking granule

1 king anules s ow ec worki some months v M Peterson's
‘he takin ()f!{l't nules has now been wor King 1 nths under Mr. eterson

E 3 : S i v 3 1 P>
uperintendence and the assays 1‘(?:ultmg from them are more uniform than any
superinte > y G I

¥ ! onf ce 1 e Stenr a l ilS trmhfulness in
’ ¢ e ) 0 ’l‘fl(ft con Id(.’ll e m lll S) st 1y 1C
seen we have ever had before. 1 feel pe

) o senting ll MAass ()t S l\CI t bL’ ‘(llu((] 1S 50 1'11 l)(s‘o“(l “hd"l any cut muster can aive,
I 0 B v o
represer - e 33 ]

act way, the copper
ignots during their cooline 3
¢ g cooling it
g approximation to truth should be obtained. . - el s o
] ettt difference in lerge sums, [ believe with granulated musters ard the Calcutta
makes a grewt differen 2rg

In large operations on bullion, it is most important for all parties that the nearest

i | ' As a very small fraction in the assay reporg
63 in the moulds, it was evident the system of ¢ J
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