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ARTILLERY MAKSIONS
S. F.

JULY ag

Pear Sir,

I am 3n receift of your letter off the 28th for which I thank

yous. I am expeeting te spend the winter months in the Sudan wmith Prof,

Garstang and the Keroe Expedition and 4t 35 therefore highly improbaile
that I should be able to join you in Upper Egypi. Perhats you could
tell me the exact time ot mhich you expect to be out there,

Ky friend, Kr I.H.Beattie, who is engaged with me in Adrchasolog-
seal research,is, however, in a different position freom myself mith ree
gard to the Neroe Expedition end counld very sassly join your party im-
stead, | sugpgesi that you should make on apfointment with him and talk
the matier overs. Fe live together at the above address,

I am,

&

Yours fedthrully,

CoJaSeThompson Esq.,
54a, Nigmore Street,

London, W,







e (5

(ﬂ:ﬂrpuﬁ A hristi ‘:ﬂ;nl[tgr.
 Oxfard.

f-}:ﬂ"-%ft f &

EZ%W Mﬁ/ﬁ/* A‘ WMM{L Y P ,»rf? |

Crtee eds

we Kt gaa Dot s adshes) #n%«/
4 %ﬁff{h} (avseay, Werho casts,

-9"?11,;17 add Uiat- L ' ' . R
w%mu /\Vdﬂ’wfﬁw %c ?’"::mmy
Mc/{afw /e, ./ w kowie ;a..éf, bod Eness .

i

iz fm« %ﬂ/ff




(‘/ﬁw; %7 iy

_/'/_U’iq filcis % _







B att=
S ormonedh

wg—-tu._, G...\'
é’fﬂﬂu& ‘{—c{L tr/{ﬁ‘/_‘}

l‘*(«-‘ .{kﬂu-d ﬁﬂ*tw./{ Mas ‘bA_f ah,{

Vi
J AN 41'\4-,(/‘ 'i“s..‘ m

a ol - /}‘mk‘m U‘LLI

Ridd bt Sx il Tl i
ﬁg‘rmdm, .> 'ﬁm ale o

Ao T et




L ;—“1-15‘4\41:,’ kk.«d,/(_ i
%;m_]

7//’/2 5 d Mc{ i
S5 a M%M LA A




'M..d-iipuk acd Lprs T,

M‘{ Ldetea €LE £2 ,
y;rli h&' 7(—;1"‘-‘?-_ ﬁlﬂ;t '{ii‘

aplley < f, /3“7~ Hidg vy
Ik Caudridye, n 1o me,
Adanaigalie: M Fii ik ] 1t
Bacteitn Celivet of effe..

WA DR SN

LarvaAnidge . Buefl, e, ]




AR r"]ii,
.PI..I!|~|'. 1913

to appl
(W L

F -t"-'

.
archasclocist

{(Duneln)
F.0. (London )
F.8,A, (Scotland)

Hon. Member — Spaldins Gentlemen's Spoiety
(anti marian, found
Hember - Yorkshire Archagological Society.
Monumental Brass Societw, London,
Agpoc. des Naturalistes de Nice et

Alpeas-Maritimes.

- o - & - Tom = v o 2 1 Thisw
I am an alumpug of the Universs s of Durha

and the followins ias a list of i rorks already
or about to be 7 ublighed :

Roman (and other) Triple Vaseas.
History of Gosberton, Linca,
Reriasters of Newchurch, Lancs,
Grasse (Riviera) and Vicimity.
Heraldic Bragses (in Fox-Davies' Art of Heraldry,
(published, 7 gnineas).
and have contributed literary matter tc ious publicationsa,

while sketches from my own pencil

The Antisuary, Daily Mail, and Daily Graphie.

Among other antiquarian activities, I have excavated Yorkshire

barrows and investipated pre-listoric sites in the Alpes—

Maritimes, France. have also taken an interest in pottery,
. Having been for some time engased in scholastic

i
*

work I am accustomed to control othera.
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80, Litt, D,

F. B. Jevona,
Durham,
Prof., R. A. 5. Macalister, M
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+ OXFORD UNIVERSITY APPOINTMENTS COMMITTEE.

OF® Hollh: 9-1 p.as, aue 2-4 p.M, s Postal Adisess

Farm

THE SECRETARY. APPoINTMENTS COMMITTEE,

BATURDAYE, T-1 B .
COLo CLARENDON BUuiLDING,

Tuterviews: 9.30-10.30 A M. snwo 12-1 P M =L foi e Owronro

[BaTumpaye, 9.30-11 am ] Telegrams: "AppoinTMENTS, OxForp.' Cooe A.B.C.
Telephone: Qxrorp, 226

0.J.L. Thompson Eeq,, 1l1th. April
Zarley Mows,
Wigmore Street.,
London W, .

Dear Sir,

At the end of last year you kindly

informed us that you wanted an assistant archaeologist

for your Museum,

We gent word to several of our
candidates of this post, and I understand that
some of them appllied to you.

I should be much obliged if you
would let me know if the post was filled through

our help or not.

Yours truly,

Secretary







University of Cambridge

APPOINTMENTS BOARD

SECRETARY: UNIVERSITY OFFICES
H. A. ROBERTS, M.A. ST ANDREW'S STREET

ASSISTANT SECRETARY: CAMBRIDGE
R. S5. GOODCHILD, M.A. TELEGRAMS: APPOINTMENTS, CAMBRIDGE,

ALL COMMUNICATIONS TO TELEPHONE: Mo, 827,

BE ADDRESSED TO
THE SECRETARY

Ced+SeThompson.EBeq. , Movember 30th,1912.
The Library,
Easley lMews,

Wigmore Strae

Dear Sir,

I have vour kind lettsr of November 29th enguiring
r an Archaeologist. I am making enquiries at once and will
to wvouu in the courss of a day or two any possible cane-
digate. It would be a geeat hslp iiﬂizf could zive me some
o

idea of the stipend. I know of one man, but he 1is at pressnt

rattine £400 a wvear and of courss hfigould want some kind of

1%

permanznce, but perhaps you would 1lst me know about thisY
FPaithfully yours,

£ -

hA
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CU\IB}xIDGE Uﬁl‘» FRSIT& APPOI’\TT\IEI\TS BOARD
—_— #—

(/?.ez;;.emz.e‘y Offices,
61, St Andrew's Street, Cambridge




Whniversity of Cambridge

APPOINTMENTS BOARD

SECRETARY: UnivERSITY OFFICES
H. A. ROBERTS, M.A. ST ANDREW'S STREET
ASSISTANT SECRETARY!? CAMBRIDGE
K. 5. GOODCHILD, M.A. TELEGRAMS: APPOINTMENTS, CAMBRIDOE.

ALL COMMUNICATIONS TO TELEPHONE: No. 627.

BE ADDRESSED TO
THE SECRETARY.

Llews ’

ez

any asslstance




THE BRITISH SCHOOL OF ARCHAEOLOGY IN EGYPT.

1912

The hrst half of the season’s work of the British School of A I'-'||:|l.'-.-|ll'_"'. 1I ]'::"‘-|l| hasz been full
of interest in its results. An extensive cometery was found, only 35 miles south of Cairo, which dates
from the earliest historic aze down to the Pyramid peried, during the five dynasties () to [V. About

600 burials, spread over a mile of desert, have been recorded, and a great number more had anciently
been destroyed. This cemetery (known as Tarkhan, from the name of the nearest village) will be one
of the standard sources for our kunowledze of the early historie eivilization [t is the most northerly

gettlement known of so early an age, and its discovery thus extends the view of that period which has

=

:!|r'--:.-]lx been gained by Professor Frispers PEI r1E's work in the Royal Tombs of the early dynasties
and Temple of Abydos. The precise period was ascertained by a tomb with pottery of a pre-Menite
king, and another very large tomb with pottery of Narmer-Mena. The presence of so large a cemetery,
for the most part before the age of Mena, shows that there must have been a chisf town of this period
in the resion of the present Kafr Ammar. This town preceded the Foun ing of Memphis, and appears
to have been begun a few generations earlier than the reign of Mena. It was thus |'5"'.""l."|."' started as
the northern ecapital of the ll:.:I:L:wr:.-' race before Memphis, and gradually fell out of use under the early
Pyramid kings. This site consequently shows a stage in the conquest of the land by the kings of

Abvdos. Some few tombs of the VIth, XIth, and ¥ ITth dyvnasties are also found, and then the place
h d 1}

geems to have been deserted till the XXTITrd dyvnasty.

|||:'|-:\'I'I".'.',Ii--ll of both woodwork :I,!Il|

.:'ll" 3"-||'='-.'i:l| feature of e ~'1'I|.|'|.-|'?'_'L' 15 the extraordinar
clothing. The earliest linen is firm and fresh, and some large sheets of the X1th dynasty were as

white and sweet as 1f they had .:'.l-\1 come from the loom. The wooden coffing are, IRy of them,

qute strongs and sowund, bualt np ol E.|:|||'j.:-' of aracia or shittim wood., Sometimes the beams and Eur!u-,

of the tomb-roof were still 1n E'lil""'- :.'-l"'l a5 '-'I'.-i'il'--'1|i-l"~' bunlt.

Althoueh the I-::_-.\-E,1i;|1| houses of that early age have all perished i the cultivated plain, yvet some
precious pieces of house timber were found re-used in the construction of the coffins. These pieces
acree with Professor Perrig’s explanation of the panelled or recessed decoration in buildings, as
copied from timber houses, built of overlapping vertical planks. The planks have rows of tie-holes cut
in the edges for lashing them together, so that they could slide one over the other when shrinking or
swelling, Some examples were deeply weathered outside and burnt inside, showing that a house had
been burnt down and the seraps used as waste for coffin-building. We have thus an-.-w]'-ru-nl to us the

I'KLLIJI[?JI.'.‘\' of those wooden forms which were so '_:""[II"'I'i.l.”'- |'1-|-ix'-i in the ﬁal'f:. architeetural decoration.

Coffins made of basket-work, reeds or withies, were also found. One in specally complete con-
dition had the small leaf-buds of the withies showing ; it was a hamper of large size, and was carried

up by hand to the Caira Muszeum to ensure its perfect preservation. Other basket-work and matting




of wvarions kinds were also found and have been safely removed. Wooden trays, both for domestic use
and of large size for biers, were discovered 1n firm condition, The bed frames were varied in form and
often perfectly preserved ; somerimes they even retained the rush-work webbing or decorative plaiting
of palm fibre. The poles were beautifully tapered and jointed, usually with carved bulls’ legs to
support them. There were five or six different patterns of jointing for the corners of the frames, No

such furniture has been found in the Roval Tombs, or any other cemeteries of this age,

Of less perishable work a great quantity of pottery was found, and some 300 alabaster vases and

dishes, mostly perfecty On one bow!l was the oldest ficure known of the god Ptah.i Copper tools

wera also occasionally found. althoush nearly all the tombs had been ransacked ancienfly for valuables.

Pottery jars in one tomb had excellent drawings of the fore part and hind part of a zebra. In another
tomb were impressions of four sealings of King Narmer-Mena, which are not hitherto known to us,
One gives his full name as Nar-mer-za, another is of the seal of his palm plantation, another of his
Hower-garden (7)), and the fourth is the great seal of the Fayum, with the shrine and sacred crocodile
and rows of crocodiles on the curly waves of the lake. A large tank-shaped spoon of ivory 1s carved
with rows of animals on each side of it; another ivory spoon has a wavy serpent handle. That the
sacred beetle was then venerated is shown by a reliquary carved in the form of a beetle, with the lid
kept in place by the string for suspension. Among the objects of later fimes there were some which
proved of interest, and in a Roman burial a large gold ring was found and a necklace of gold beads of

plaited pattern.

The work here was carried on by the students of the School, Messrs. Mackay, WaAIN wWRIGHT, and
Exgeneach, and Mr. ELverson, working with Professor Frixpers Perrie. Mrs. Perrie made the

drawings, and during part of the time Mr. Lawrexce, from Carchemish, 'i"'l[-""-l in the excavations.

The second half of the season’s work was devoted to the great city sites: Memphis, where the
School has worked during four years already, and Heliopolis —the ancient On—where no British work
had hitherto been done. The need of working down six feet or more under water obliges these sites to
be taken when the water level is low, late in the season.

At Memphis, which wag in charee of Mr. Mackay, o gigantic sphinx of alabaster has been found,
lying between the two well-known colossi. This is the largest sphinx that has ever been transported,
being twenty-six feet long and fourteen feet high, and weighing about eighty tons. Happily, it has
never been defaced, and except for some slight natural fissures the face is as perfect as when carved.
It does not bear any name, but belongs either to' the XVIIIth dynasty or the best work of the XIXth
dynasty, about 1300 B.C. It was thrown over on its side anciently, but it will be set up again this

summer, and will remain one of the sights of Memphis like the great Colossus.

Further north, at the north cate of the temple of Ptal, another sphinx has been found, carved
red granite, over eleven feet long and seven feet high, inscribed by Rameses II. The head had been
exposed for a long time and is defaced, but the body and base are perfect. Near this was a fine group
in red granite, representing Rameses IT and the god Ptah standing. Here the faces are quite perfect,
and only a small amount of weathering has cccurred on the lower parts. The scale is life size, with large
crowns of feathers on the heads, and the work is of the best class of the period. As the whole weighs

about nine tone, it will be sent direct to the Ny Carlsberg Museum, Copenhagen, as it is Denmark and




not England that provides for the excavation of Memphis; some day museums in England may have
gpirit for such work. A laroe ficure of a scribe, covered with ingcription, but headless, was also found
near this Eroup. At the same ]l'icl-'l*. the north sate, x1|-|-]|-|1-\n':|. |:l‘|.' a lintel of Amenemhat 11T, showing
that he had built this gateway. This is specially interesting, as Herodotos ascribes the north gate to
Moeriz, the Greek name of this king. Thus it is!seen that Herodotos had correct information about

the builders, as he also correctly attributed the western [rnr'l:-n-u and colossi to Bameses.

At Heliopolis, Prof. Frinpers Pereie and Mr. ExceELBacH were searching the history of the
site preparatory to heavy work in futnre, The most obvious feature is that the city had been deserted
ever since the Persian invasion in 525 B.c. The top surface is dated by the pottery to the sixthcentury
i.c., and there is scarcely a trace of the Ptolemaic, Roman, or Arab ages. The reason for this appears
to be that Heliopolis was the key to Memphis, barring the road of an eastern invader. Hence it was
for the Persian a mere obstacle, to be destroyed so as not to hinder future access to Memphis.

'[1||4~ 1L'|Jl!:]l' s-l1|"||.h||]'L- Wils T;||'.=-.;-..||,|:|1'Iyt'_-.' ;:I' i |'|I§'.lt' ]IIII:_', |1 Wils :-i11'|'|'|llllt1:|l'l| by two '..‘;'I"i".l.'| ‘-'l'::l“-‘i

each forty to fifty feet thick. which have been traced on all sides and planned. This wall was bualt in

the XIXth dynasty. In the north-west corner was a fort, alse of massive brickwork ; but this could
not be traced far owing to the obstruetion of a cemetery and cultivation. The great surprise, however,
WS h]'-"]il'l:_:' an earthen fortress of the same 1_\'lﬁ' a8 that at Tell el ‘!-I‘]ill-ii_‘.'i']l. which Prof. PETRIE
digcovered in 1906 and attributed to the Hyksos. This fort at ”"]]lli:ﬂlli..‘- 18 of the same form. a

rounded square, the same size across (quarter of a mile), and has the same thickness of wall—over a

humdred feet. It likewize has no cateway in the axis, the walls or bank, where it is opposite to the

obelisk, ]wil];_r still twelve feet above the hase of the obehsk.

The ohstruction of eultivation prevents the search for the _1.'i_|,'|'||i_|:'|;_;' FANTWAY over the wall which is

geen at Yehudiyeh. By a large block of temple sculpture found under the wall, it must be later than

the Old Kingdom: and the XIXth dynasty walls run upon the sides of the square fort. Its age
must then be between the VIth and X VII [th ~5||'-'1'.-:!‘-'~E'il‘h'. and as no ;':'—-’_"'|’[.]"!” would have made such an
earthwork the date is brought to the Hyksos age, or the earlier barbaric invasion. It seems probable

that the Hyksos had established their headquarters in the damaged buildings of the XITth dynasty

temple, and thrown up an parth zaribel round it after their wont.

A field close to the well-known obelisk was hired, and dug over down to the native sand. The
main result was finding many pieces of another obelisk here, erected by Thothmes T11, and re-inscribed

bv Rameses II. The eastern gateway of the whole temple was also found; and fragments of inserip-
tiong of ten different kings. Atogether the first attempt to trace the history of Heliopolis has proved

of much interest, and further work will be most desirable.
/ The whole of the results will be published this vear in two volumes. The two annual volumes

are given to all subseribers of two guineas and upward. Cheques may be made payable to H. Perrie

and crossed Child & Co. Address, Hox. SECRETARY, BRITISH SCHOOL IN Eayrr, University College,

A g
F "u\{hm'f'l' Street, London, W.C.




BRITISH SCHOOL “OF ARCHAEOLOGY IN EGYPT
ACCOUNT.

AND EGYPTIAN

RESEARCH

PaTtrons—VISCOUNT EKITCHENER OF KHARTUM, GC.E.. OM., G.CSI.,

&e., &e.

THE EARL OF CROMER, O.M. G.C.B., G.CM.G., KCSI, &o, &c

GENERAL COMMITTEE (*Erecutive Members),

LORD AVERURY, D.C.L., F.R.8., &e,

Past President of the Society of Antiguaries.
WALTER BATLY.
HENRY BALFOUR,
FREEIHERE vor BISRING, University,
Dr. T. G. BONNEY, LLD., FRE&, F&8.A.,
Fror. B. C. BOSBANQUET, University of Liverpool.
Rr. Hox. JAMES BRYCE, D.C.L.
Pror. J. B. BURY, LL.I).,, Lirr. DD,

King®s College, Cambridge.

Pitt Hivers Museum, Oxford,
i Munich.

SSOMERS CLARKE, F.8.A.
EDWARD CLODID,

Pror. BOYD) DAWEINS, F.R.E,,
The Owens” College, Manel
Pror. Sz 8. DILL, Lirr.I)., Queen's College, Belfust
®Miss ECKENSTEIN,
De. GREGORY FOSTER,
Provost of University College, London.
Dr. J. G. FRAZER,
ALAN GARDINER. f Manchester,
*Pror. ERNEST GARDNER, University College, London,
Pror. PERCY GARDNER, Lirrlh. F.B.A., F.5.A.,
Lineoln College, Oxford
Er. Hox. 81k GEORGE T, GOLDIE, K.CM.G.
President of the Royval Geographical Society
Pror. GOWLAND, F RS, V.P.5.A,
Mnus. J. K. GREEN.
Mrs. F. LL. GRIFFITH.
D, A. O, HADDON, F.R.&.,
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anley Hoad
Waterloo

Liverpool.

Dear Mr. Wellcome,

ihanke for your letter. A ' ¢ been unable

o offer you terms which you could accept it would hardly be fair for

me to expect you to

POLLEIY .

truly,
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Aug.lé6th.
wellcome
always a

raalue of
uided

L

=N ELted o1

while
Liverp
altho
erial

weelkb

of the pottery,Tor example : the writing of degcriptions,or

the arrangement of plates ,or the correcting of proofs in sl

in any work I can do at home, it would ways be entirely freely at
your service. I should consider that naturally as part of our agree-

ment.




1 have received your of the i0th inst.
There will be no difficulty about leaving the

arrangement of time open so tha

your convenience.

more
material,
would you kindly write and let me know what

rengumeration you would expect for the work.

Perhaps you will indicate this at so much per

waek.

lours very iruly,

Helie i,
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my archaeologiceal
you again on
week or two,
I am

Yours Very Lr”'."l,‘;':.-

H.S. W,
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UNIVERSITY OF LONDON,

UNIVERSITY COLLEGE.
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LETLVG

Education, studied ofeagor Sibiras,

» University, Bristol.

1 ]

chief aggist-

B0t v 4l J A4 | 1 0 Véa 185 i { MIArFS oL

excavation work at Wemphis
dred men, with whor
His exoavations

Gizeh.
Refn,

a3, and Coptiec.
Athri

dynasties.

Accustomed to inde g and recording, and has a knowladge

ary implements, eto., and also in modelling
Petrie's work for some years.
good photographer, and a good hand in making plans and surveying.

wud

Last execavation at Luxor.

Prehistorig work. Has excavated together with Prof. Petrie, large pre-

historic and proto-dynastic cemete
Iz the author of the following publications:-

and Wemphis II
byrinth, Gerzeh

Physical health good,

malaria.

Refearences.
Walker,
tzroy Road, Regents Park, N.W.
Or. Derry.

Many others may be had on application.
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Dear Gir,
ith reference to your letter of June 12th,
offering your services in connection with archaeo-

logical work, Mr. Wellcome has now returned to london,

and has requested m® to communicate with you on

subjsct. 1 should be glad 1if you would
hea L —_— 9 wr e s o~ |,.._|_..I A wuw o o ey ' P 2
nere to-morrow aifternoon bpatween £ and <

aod 1 shall be pleagsed to confer with you

matter.

krnest kackay uL8q.,
University College,

Gower otreet.
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55, Fitzroy Road,
Regent's Park, N.W.

Jung 1lth, 1912

I have known Mr. Ernest Mackay intimately for the

last slx years and have formed the highest opinion of his

character. I can most honestly recommend

mmend him for any post
of trust requiring a straightforward tactful man.

His organising ability and general administrative

capacity are most marked.

For the six vears which I have

known him he has worked for the "British School of Archaeclogy

in Egypt and Egyptian Research

Account®™ and he has always

gilven us of his best work whole-heartedly and without stint.
Iy vary best wishes for his success acoompany this
test imonial.

(Signed) (Dr.) J. HERBERT WALKER, M.A. Oxon.




I CERTIFY that ¥r, Ernest Mackay has been engaged with
mae for the past six yvears. He has good tact 1in managing up
to 40C men and boys, and is firm but is liked by workmen. He
has o strict sense of business, is punectilious in accounts and
writing detailed reports. He 1 leaving his present occoupa-

tion solely because desiring somes higher post. I fully

his peraonal character.

(Signed) W. M. FL.INDERS PZTRIE,

Professor of Bgyptology,
Univers ity College, London.

10th June, 1912,
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Rear oir,
Tour letter of the 1lZth inst.
ddreased to Yr., Wellcome is duly received.
Mre. Wellcome is still abroad,
but on his return to London your letter
shall be brought before him.
Yours faithfully,

Secty.

Mr. Ernest Mackay,

University College,

Gower Street, W.C.
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55, Fitzroy Road,
Regent's Park, N.W.

June 11th, 1912,

I have known Mr. Ernest Mackay intimately for the
last six years and have formed the highest opinion of his
character. I can most honestly recommend him for any post
of trust requiring a straightforward tactful man.

His organising ability and general administrative
capacity are most marked. For the six years which I have
known him he has worked for the "British School of Archaeology
in Egypt and Egyptian Research Account" and he has always
given us of his best work whole-heartedly and without stint.

My very best wishes for his success accompany this

test imonial,

(signed) (Dr.) J. HERBERT WALKER, M.A. Oxon.




I CERTIFY that Mr. Ernest Mackay has been engaged with
me for the past six years. He has good tact in managing up
to 400 men and boys, and is firm but is liked by workmen. He
has a strict sense of business, is punctilious in accountes and
writing detailed reports. He 1s leaving his present cccupa-
tion sclely because desiring some higher post. I fully

respect his perscnal character.

( Signed) W. M. FLINIERS PETRIE
g ;

Professor of Egyptology,
University College, London.

10th June, 1912.
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Krasley Mews without LIB.

14th August 1912,

dir. Heaton,

I have carefully considered the points discu
in our conversation, and I have arrived at LL G
cdusion that your actual field experience is not
sufficient for the purposes of any position .i could
offer you in conmnect .on with my forthcomi ng expedition

Howeves think it quite probable that there may
from time ime materials 'r connection with
work which your special qualifications and experienc
] ' to deal with. such cases I should
to consider you in this connection.

lvvtlﬁﬁ 1 found I could form sufficient
he information ¥You gave me, 1 have not
gentleman you mentioned.

re

P
L
&

1l remain,

lours very truly,

l-l.';-:;'i 'I‘Ii
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purport of
logical expedition
soudan, and he hopes to write to

making an appointment to see you

London next week 1f possible.

Faithfully yours,

Code 5. T,
Noel Heaton Esq.,
72 Abbey Road,

St. John's Wood,

rI'I F ] .: -.'. [ ]
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Began as
socientif
Joined 5

the season as scientifi

He slso made anslyses
the palscesz whic

fie is & scientist
making pottery.

s an archasologist

=

sgpecially clays and materials

Has a good practical knowledpge of

in field work.
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also experienced in regording and
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asked, £200 for six months
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knowlaedge

prehistorie objects incl

decoration.

prepare plans and
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with travelling expenses paid
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3elected Testimenialas,

=

Youlbary,
He. Oxfeord,

December 1811,

Mr doel Heaton has besea 0. Nith me at Koossos ia erdesr %o werk at the
Yinoan' frescoess aad. to 3xamioB the procasses smployad.

His re3sarches 2a twhe 3pot wsere of a most acate aad. therough going
character and.tos result throwd a news lignt on the metheods of aaciaat

mall=-painting.

Ha has approachsd the sabjeact from a broad point of view and he

s8ams L2 me Lo combia® the widest comparative outlook with the microacopie

agaipmant .of a apascialiat 1n this branch,

(signed): Acthar J.8vaas,
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MINOAN LIME PLASTER “AND
FRESCO PAINTING

By NOEL HEATON

LONDON
9, CONDUIT STREET. : REGENT ETREET, W.
15911







MINOAN LIME-PLASTER AND FRESCO PAINTING

By Norn Hearvox, B.Bc., F.OS.
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We must bear in mind that in Minoan architecture we find three principal types of con-
struction, namely :

1. Rubble and timber construction [fig. 4], used in earlier times and in the internal
and partition walls in later times.

2. Gypsum masonry, as in
|i:.’. 0z .IIJII' 1nes ||:- t||z- i-h .:||;||':||'.

teristic of Minoan Duildines—it

12 & Blone f"III!'IIIl.-'l'li entirely of
large erystals of caleinm sulphate,
which 18 found |I:II||i1".‘!!|_". arouni
Knossos.

:L I.i:lll'.“-rllrll IMAS0Nry, is |E‘|
fiz. 6, :

The method of applying
ilia '|'-hi|,'||

goen clearly in fig. T : the wall,
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stone sot 1 oa me f |.:|.'.'. WwWils
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mixed with a |:.I'_=:-= i wtion of
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rrern | |
1 II|'.|.

n pottery.
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plaster was applied in order to form o troe surface, which was followed by a second and final
coat of uniform thickness if the wall was to be decorated. The section in fiz. 2 shows the
whole structure, the total thick-

neas of |:|:|--||-|' [iT in this ¢
it three- i

I some cases thin part tiom w

. ;
i fquarters of an
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surface.
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ing to the '!I]:L:-1--'l' was omitted,
the §l|:'.*-i'.=!' itself b ill;.{ lard direct
on the stone. Gypsum walls are
particularly well adapted for re-
cerving the plaster, as a good grip
is afforded owing to the exceptional
strncture of the stone. which con- FIG. B—WALLUOF SOUARED 0YPEUM: THE ROTAL VILLA. THOSS06.

gigts kg||_i|'|,"|.'.' of !:l]':;_’l' i‘:llvl']:ll.'kiﬂ:,{

erystals with serrated edges. Where, as is sometimes the case. gvpsum masonry was
r-|n]|-|r1_1.'|:'11 in r'|l!'|j1l;|1|'r:.l'l1| with rubbile walls, .M'||:|!'||'-|| blocks ]lq-in_u used for the doorwavs, &e.,
the wall wounld be brought flush with the surface of the gypsum by means of the rough backing
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Ag g zeneral rule the plaster as applied to gypsam walls is about half an ineh thick. buot in
some cases, notably in the staircase of the “--_‘..:! Villa discovered some hitle distance
s 0f the Palace of Knogzos, i| is

one-sixteenth of

limeston Wils r‘:||}l!-l_‘-'---: 11k
|:I-I'-[l I neimng was nol 80
The Minoan
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to that of the dressed stone, for limeston:
walls were treated in identically the samu

roas gvpsum, with one or two exeep-

tioms relerrved o |-|'|I"|'|_ 1I-"I_'- olten [ll'

of the stone waz scored over to

oive it a hetter :-.l':'- fag aeen in fig. G).

Exhanative examination of the whiole
of the remains on the |:Ii1|l':|'l:|i sites reveals
:||||]|||- evidenee for !"I'l""ll.-|:"'|!l:'|§|._,! the con-
dition of the bnildings when in state of
habitation, and it 158 clear that |-I':ll!'|il.'||:.l'n
the whole of the bnilding was finished in
|||:|.-[|'I'.

That it was invariahly uged on internal

5 one may accept without comment,
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* “The Palnce of Enossos,”™ Awnuwal of the Brilish Sehool af Athens, TX. p. 138,
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1 returning to the floor without a break (fig, 100. L ot '.'~--!'|.E|_'- cage ig that of the

f the Prosession at Knnssos, wh b RO VTS vhonda down
11 oL Ll it Knossos. where 4 row of hn 1S ol gy] 1 extends down

the eentre of the floor, the marging being paved with ro wh blocks of slate. The ill:'!ll'l S810010 O

obtaing from seeing this in its present state 12 that the Hooring plaste:

margns, leaving a central fod
(41} ‘;l..__-!_. I

showing the sevoral Inyvers of wh ch it is formed and the
plaster & Wi 1T his o itates a word n
passing : 1k 15 essentially a lime eonerete, prepaved from lime of A -'-III']I---E-
tion as that nsed for the plaster, strengthened by the addition of coarse sand amnd pehhles.
v similar materin]l was
|
ooperally used for pav-
imgr the Hoors of eor —_— = —
vidors  and wolls D =
1 -_— TP F g
a]en 1 LAIT! R SR Tl I'l
smooth betng T e = .
. 3 ¥ _— = e 3
mixed with e 0 =i e el - — —_—
form o durable and at FIG. 0 —AROHK S— ’
the same time decora- x, S plast T . 1 " ; b satale for 4008

tive pavement [fig. 18

An .-'\.|'|-|-|:,|||| must, however, e made to the statement as to

e completeness of Ehe

1 to the :-:'._'-'_ Her:

ovidenee in the case of the walls of impluvia, o ligzht

the evidence is conflicting. In some cases, as in that illustrated in fig. 14, remains
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of the plaster can be clearly seen on the walls, and at the foot of the wall it is found in posi-
e of the ** terrazza ' and the stone. In other cases, as in the open court
lly certain that the limestone masonry
" of the
nok :||:il'-. go, but raised at the l'lE_'.'-.' to form a fillet [fig. 157 @ 1t 18 certan that 1f the wall had

tion, hetween the ed;
that lichted the

was left EX] wed, for one ean teace the *° torras

| staircase at Knossos, it is

r running up on to the wall, and

been |:-|:|.-'|::'l'l:. this fillet would have been made against it, and we shounld find remains of

plaster at th I8 a0 GXe ption—certainly the balance
been to fimizsh all walle of whatever

ards the extorior of a Late Minoan

II]. I"nilil,'“ll' |
palace, if presented an expanse of white plaster, relieved in places perhaps by flaf washes of
colour or some decoration, whilst the interior was finished in the same plaster, in places left

white, but for the most part decorated with elaborate designs.

THE USE OF PLASTER IN DECORATION,
This brings us to the consideration of the more intercsting aspect of Minoan lime plaster
its use as a basis for decoration. Lime plaster offers peculiar facilities for decorative
treatment by reason of the fact that if a pigment merely mixed with water is applied to the
surface a8 soon as the inifial setting has taken place, it becomes firmly attached by the
gradual transformation of the slaked lime into carbonate of lime.
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0 exbensiv :_'. Practs d in medimval fimes, |,--|-|-|'i:;||_1.

h cannot bae

1 ||:._|i|'||-- wi
Trom The Boeverd hmitations

the surkace and the enfire

| other processes is neceasary
I'he fact that it was only neceszary to wash pigment

plaster in order to colour it permanently must have been discoverad
1N VYery carly tim 3, 101 11 is quite th '_-:::.' 'i::':.' to find th |':I|_'.' Minoar !Ilii"'l"l' '.'fl]'illl":i'l.:-

iki illustrated in fig. 1

a uniform red by a liberal coating of prgment—the Iragment Irom Vasi

has been found in Early Minoan work, and
:

erstand that it would 1 the first ‘El."!'.- nt to be used, for it 18 what 18

certain advantame even in this nnection as it renders the surface more uniform and :-:.i'_";'ll!_'-'
loas absorbent. From the nse of |E_ ment in this Way, however, the deve :l-‘:lll ent of some
colonred substances wonld be tried, and af
attached to the ]||:.-CI: r if am lied in the sam:

W -II'I!!'I Wil |:|I I i II:I:ZIEHI I!_ :I'IIII ]IIiH '| 1:'\.'||:'.III

white, The acenmulation of a |:::||-||-' of auch

natural pigmentz is the general course of eventz in the development of |":-.iII|.'ir|=_' amongst all

The development of decorative paint g way would naturally divect attention to
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1 I' FELE,

daster, which was but ill-adapted to the pu

mMproving on their ori
 lime (to condense inko a few words the development of centu 18

t!.'ll- L

and by adi

they w at the pure lime plaster of the Late Minoan period. During the
Middle
ment, not like those pre 1
|-_1. fusing 21 d with soda, and colonred I'."
Eer ol :"!l' 5| .Iill.'.'ll' H, QOGS ':||';
ed to a limited extent—probably
inting in later times, however,

ite also was ::||'|||:-f- mented |1'. :'||-' '-I.'|I'I'IE_.II[: m of a bl |.~|:',-

r used, a natural pro lnet,
ailicate of copper.

FAI
lass prepa

o dered biue g
How the introduction of this
ddle Minoan

4 l:.I':} in the

=ause I was A

|-‘|!'. CInps

period. when however it

eoEEv mnl rial at that time. With ths _'|'|-'-.'.I, 1 of n:_ corative

-
o . - i
e Fe -
Fiti. 1 U i WIST WA AL & EH 1 %
BRI n & T L

it comes more and more into prominence, and its extensive use ig a characteris
Liate Minoan |;_ .-i_:l..«. [ts man |:':ur-|~--- was also avidi _-|I'.'.' i!.;':ur. Vil

the pale gred ||:-|| blue of the "-I ddle Mincan work

colonr found in later times. 2 long-cor ntinned 1

akin to a |-::l|--|'_'-' glaze as fo snggest having been -|- ||'ux| from this
ite |

materials are not at all characteristic of Minoan art until
was scarcely known fo the Mino (On the other hand we Ii|.-i gnch a blue glass used
vpt, and from the XIth |:'JI|---'.'-.'--1|'~'.'|"||-:. f was extonsively

in course of time, for

with the beautiful

but it is so closely

; ik
ource, and such vitreons

 material

11 lasa, 1n [act

pottery from very early times in

used a5 a pigment @ every stag of 1ts many

Egvpt, has been tra {

botween the two countries, and that the Minoans exp rted their red

¢ pvidence as to its manufacture in Crefe, it i3 reasonable to
I

ure. [._--:--\.'i-p_: conelusively that it was manufae-
ite parly times there was considerable
ment o

o

e

tuar || |

Intereorse
Egypt.* and in the abeene of 1

gypt in exchang

suppose that the blue may have heen impotted from

ars Patrie, Abydas, il B8,




PAINTING TOT7

| freseo painting waz developed to
Of the peculiarities of Minoan
¢ the extent to which the

art was s when the Mincan ei & at its height, as revealed to us

f such fragments of the vast palace as have survived its fall and
th bsequent bu i I bv-five ituries.

I réqsnn L itl hle exi E-rim! of some of the external

W th k y in some of the less important apart-

ients the dec Y " ma imes,”" fon --'-..|I||'!||-'. the I'-rﬂ_‘-'

Li a broad band 85 em. from the floor, separated

] weom im fig, 73, and then another simalar l'!:il' of bands

snrface ||-i;|'_: ||-'|', in- its _|,:,||I|':|.. "'\.'\..!I-.Ll'. This :-illl]lll'

thi T e e rtant
in a
d, |: ter

jects or

ik [ I .:IZ!I'li_:I'I mnd  of
deep  red. I'its red backeround seems to
L l f the scheme of decoration
t 1 iportant | reserved fon
Cir I 1 wl  some vmbaol
NIREETR U ! vider ttached to it 158
I thant may ba connected
i ] ¥l first colonr
L ¢ used i T laster decora-
1 md it from  time
morml (f yvears
1 Detw 1l Irag
L i ©1 n fi
! L ThERSY 1 , however, devoted to Ehe II‘"."“"
g 15 | lighter |-:||'1::_,_I 1
Ehve runle Vit ] il b i'-l P ._!.-'|-:|';
( n was ecarried round f surronnds of
the subject p NETE 1
1 1 Eh ntechaml
1 L 1 s e pEant

inn the illustration LLES M. MArKInNg where the surface

v fallen débris, At Knossos there is no indication that elaborete
] LA} 1 il Hoor as was ol T n later "||_'.'l.'- iean times, byt Ell e "-'iliiélli-l

or, with a lroad red band ronning round abont o foot

or black and

inosgos ' by Theodore Fyle, Jourxar R.LB.A.
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Mention mnst also b made of the fact that the decorative use of th |.-|:|.--|-I Wis 1ot oon-
fined o |'.':|!i:::;. meat skill being also shown in modelling it before setting to form fignres

-
i |

||-'.'| relel WIeH wWelhe =il

equently painted in fresco.  These moulded reliefe—hife-size me

irning to the technieal aspect of the
great points ol interest in connection

with the decoralive EI.I.!.:iII' 5 of the
1NN S E- '||.- :: benn i o1 {hue
ortrin and  early '-l'i.|-.'|ll'l'. o

seo painting.  Not to describe in
| long :-llil-- of obzerva

hiave led me to asser

1y tochoigue was  almosl

Vi !;|l|'-|'. d mm the exeen

s, ey may

be summarised thos :
1. Carefnl observation
| laees where the

desiom are often set

5 " r 1 1z .
out on the plaster by incised lines,

not seratehed 5‘-_'. a knife on th s
plaster, but made by a blunt point
pazsed over the still soft surface

clearly seen

10r \:.!:lil- 1

ol i shows that
- I s no sharp ine of demarc-
or Tl ] : : ; -
tiom between the pammted suriace
and the body of th one mercing into the other,

eted, and the painted surface stands L Homged treatment

. ether, tolnene, and other solvents. either hot or cold

i"ljll'l'._
5. A framment of the painted surface treated with dilt |::-.|E|- chlone aciu

with effervescones, th

||'.'|'.;?|:_r them in ¢

I'hese facts,

of lime which binds the particles of pigment dissolving,

roand in conjunction with the character of the work as regards
n and exeention, leave no roon Tl don it '_|:.||' Fresco was the memn ril I:::".|Z--li= of workimir.

le that distemper painting was oeeasionally :||'!|!|-_'-.---.| {5 aAn

At the same time 1t 15 quite prob

AECEZ80rY. I'hig was the recoonizged method of M intimie in |':-'_'.!.I_ il as there was |-'.||!|-rl|i_'{




MINOAN LIME-PLASTER AXD 'O PAINTING 709

» that it was known to

on the two countries 1

wwhift, for

th b of mz

amongzst the large number of specimens exanin d T have only come across one instanee of its

.l‘. il-!"\-l'

I'his was on a & frogms ntion by its exceptional natare,
;
i | of the & ] v pould be washed
o =i
1 . N - v -
Ihire are. 1f 18 trae, one arF two difhi WAL Of el 218 O [reseo
painting. The huge scale and detailed design of s if e and the absence of

mval work, and of

| for each I_'-.'.'C worlk, 18

common to find

wash of colour,
gicht to i

|
e —

| LIMESTONE
|

LS S S

i x|1|:-!

i hes in 1 fod vorking., From a eareful '-':IIIE.'-. of the

il 18 -'ll'-ll'

EWETe ArCiTiEe l|

IO I|-'._|.!'._'-. [RELRALE il

15 o1 left ur o, Ths L b :_ A TH { w decora

L |'5r|'..‘ wis

f this was the method of working 15 in

| |-_'. the zeneral | »of design, which R

hlv deseribed as outline an made at repre

the third dimension or & indicate anytinmng in the wav of shading or folds of
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Fignrez are drawn in black ontline, filled in with broad washes ol

hat Sir lI.|'|;:|'

oI ornament, &e., are i

1 shorthand ' r with whiel

ich figures 1 low relief

e modelled in the plaster I

details sach na

being  aceurately

break. In this connection
to compar the conclusions
s, Mackenzie in his report on
1in Melos. t which are, as he
1E He notices the elean

the design ** as though

been enclosed In a wooden

frame,” and algrresls that such desig
3 1

have bee I [LEA gL I ||'.|:|||'-| :|I.| ([

i - ] Knossos, the centre of the craft, for xpork.

endeavonred to trace the development of the nse er and fresco decoration fr

the |_;;;|:- sk E.!:I:.-- o :il-- apeond Late Mind N L T ] t and |i'.ii',-.|',i: 1} ;|.i...,| --||‘,‘1.| |'|-|:.
Minoan |l::::|l.'-.-. 1I.1l.-ii|: the transfer of
., &c., and the dev

|-f H-lllll-l'il' res, o fresh I-!l:!;l‘- r O]ns n ths | i--l,: Iy -:!' decorativi |-:!i|-.':i1|:".-. '-.II'.'III'.'EII'_' many

a period of eclipse in Crete with the fall of the g

supremacy to the mainland of Greece, the ris

lopment

vexed questions, the disenssion of which would fake ug bevomnd the seape of the present article.

* Provisionnl Report for 19080 ;: Aunwal of the Brif L af Ak

[ of Hellenie Studies, 1004, Supp. 4, pp.

8 vi. p. 47
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T. Aruxper, K.O.8.1.,

' The Trend of

ment in India was

ARUNDEL

0 the chn

Win .,

A paper on
Professor Sir
K.C.IE.,

THosmas Hexpy HoLnaxn,

F.IL.B.
r and dis

n will be publizhed in

ik "-::.!I-I'Ii"_l
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ay B0th

|| |:‘-<'i'lll',f. I|I from 9 .

The T aption, by Sir Jogx Camerox
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ap
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[I!'.Il- chive
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e
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of a Gilant Sguid (Newfoundland), and of

Griant Oetopus (California).

The East and West Corridors on the Iirat
Flooy, containing the Okapi, African Antelopes,
and Giraffes.

Light

Lefreshments

"|'|-|:| l :-I|!|'!||j.--:| kL
North and South Corridors on

1ry Lind

Lach member is entitled to o card for himself
(which will not be transferable) and a card for

lady. (These cards will b«

1=50e

-|:l.~|'!|'.'_:
limiteq

'i":';l'i.'\- will be :-\.I.llli_ | 5] |__|-||;||._-|':.

number of
of the -‘5-!.::.-'I.'-..
L il:||'| :I':.l.'l.'l.; .:I.'.' I

oo ¢ At the

aznd before the |;.;|:'. of

day the priee will

Vember LE v b 4 3.3%4:
Members cam  purchaze thesa addifionol

tickets by personal application, or by lebter
addressed to the Secrota

the Offices of the
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Society, John-street, Adelphi, W.C. In all
ipplication by letter o nttance

Each ticket will admit one

 pnelosed.
" |:.:|_'-'

the member :l.|'-}-!_‘-.'i?"|i tor 1t.

O _ju".llie':;.':l.."l. and must be

44 ]

- 1 b - 2} -
will only be supplied to non-members

tion of a ] Lier af

addifional tic

members Pequiring

for them at as early a dote ag convenient.

il reserva the right of stopping the

if it is

g the price,

arder to restrict the numbes

PROCEEDINGS OF THE SOCIETY.

EIGHTEENTH ORDINARY MEETING.
1911 §

I}.8c., F.R.5, in

2Ef,

Wednesday,
Hexry A, Miers, M.A.,

The follos

election as members of the 5 elaty

.
wndidates wore

Hing's-road, Son

Dr. H. H.

 Pun HET
hEN3INED

o0 AlaRars. U0

Bernard,

v.Cross, S.W., and Royal

1y, India.

e 112

.'q,ll'..-a A
The following candidates wers balloted for

and x'=|.|:_'\.' clected members of the 5‘:=.l-'il"._'-.':

el Edwatd T
s, near Gaildfo

an, Henry Wil ,
Hunts, and the Arts Club, 40, Dover-street, W,
Eeans, J. Howeall, M.A., M.E. M.Ch. |.I]1:-.r:,'|,

F.R.C.8., 25, Borkeley-square, W,

ROYAL BOCIETY OF

ARTS,

April 23, 1011,

W. T.. 83, Bowerdean.street, Fulham,
and Bon Accord Sheet Metal Yorks,

Fulham, 5.%W.

Lavern=

1
8 R B B

Lienk -Colonel Sir iam Brerofon,

holme, West Konsington, W.

zarg, Heney Adams

Khur Shaid Ali, o/o Me

.-'l:l; LR,

and Son, 60, Queen Yickona

High

Provis, Charles Herbert, Mutlay.road,
Flymouth
The paper read was

THE PRODUCTION AND
CATION OF ARTIFICIAL

By NokL Hearox, B.5e., F.OC5

[DEXTIFI

(: EMS.

ake the object and seope of this

may say at onee thot 1 have not

nal to

is particularly new to t

thinge that

||-”|".l.'- l recent work on the

peeckous  minerals, IMOre

to review the whole sebject in a ecomprehen-

tion of My ohject iz

sive manner from its scientific and economic

wpeet, and partionlarly to bring the records of
1 I'-ill

'-|.-.:-_ |||I|5|-' CTIRT L !I

lnst

thiz Socicty up to date, as it were, by des
aiteh advances as have

NoE ALONeE was

clinetion of art
has Lecome an

e T
1oL e JLEE-DELL L B

ments have b

sleadine s
relation which these |-I'l- luctions

cts on the one hend and

s gther, It may there

e of O Uuse Lo make the matter -.-||-.;|' "y

5 . - L
deseribing as fully as ciroumstances POt Wit

has been done in this direction anil what has

not been done ;. what 1s practic whle and what 1s

impracticable in the present state of our know-

there are few subjects of interest

[ suppoas
f o

RLOTL0E,

L B0 INANRY P iew as that of precious

besuty

il rarity of fine s
nl  rendered
With
gurrounds this aspect of the

time in

TERERETL

st '.|'|'.|'-'I|_|'|'l] il |.l.|'--|'.'-.'~i|5||'~.

the romance that

question we have nothing whatever to do

to-night, bear i mind that on

---;|-|-||I Lo
account of their great value men have for cen-
the
mystery chat surroands the origin of such stones,
the
instead of by the laborious and highly speoula-

turics strained their ingenuity to solve

and amass wealth by producing m at will

tive process of digeing for them in the carth.
Until the development of m
woenrate methods of investigation, this problem

silern seienee and
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resisted all attempts at solution, and it is, in fact,

only within the Iast fow vears that the artificd

produetion of any spegies of gem on & commert
"-:'I_'!-{"' ||.|'\-' |||,'-'||3'_':|' _:l:._:'lil'.:l‘:lll'.
et the Gordian knot

tation of the real thing,

(M eourse, one can b

preparing o colourable im

but that 13 quite another matter, and I want to
ke it (it clear, at this

“ artificial

wint, that [ propos

to limit the term to such produe-

tions as PHESEREE the same :'!l.l'lll'il'-ll L1 '|I'I||'|"i"i"-':|

| eS| - | ¥
the naturnd stones,

andl physical eonstants as

differing from them only in minote det: il

=

conscqient upon their (1151 produced in the

lahaor

vy instead of being duge out of the earth -
all other makeshifts being

imitations.”

The pr
i5 by no means a modern invention, as is doabt-
lives

well known to vou, To go no further back

'|| LIl I||-I I':|||-- of !'i|-' 'I:-ul! L1l |",|||i'-i|'-', ‘.|||- mEEter

TARI
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PRECIODS E’;il-c'lh.i 8 AND USED AR

1 a s an bl
1 Composition

times—stories of the Emperor Comnenus, for

example—one that the plassmakers

their skill in

~.'I,'~!:||'I'I‘.\.

L this direction to some

account and considerable profit on behalf of an
ignorant and somewhat credulons
for in

recently, not only was the nomenclature of gems

A LOOrRGY =

those doys, and, in fact, until quite

viory vague, but methods of identification were

remarkable for their non-existence,

fly

]
eolour, so much so that thronghout mediseval

he chief cnterion of a precious stone was 1ls

times blue glass was known as sapphire and

green plass as beryl, ete., giving rise to the
the Queen  Elizabeth
windows were glazed with sheets of beryl® Az
the L

i rubies and green a8 enme

legemd that in time  of

leney still ling ard all red stones

alds, and =0 on, 1

would lilke to make it clear at this Peoimt that

eolour 18 really -|||iI-.' an accidental properiy of

™ 7

Meaxs OF IDENTIFICATION.

j opecific Crraviby.

ra, whose skill

andd knowledge of glassmaking one appre

glasamakers of the dawn of our

highly the more investigates the

CHIA

inciustrial Ilt" of 1 o times, wore able to imitate

almost any Precisils SR exactly, os
|II!I,L'."I'|;,, .I|I|I:'II'II|I"I' went, imn I'-|..|1-I||'|'_| '_'IL'\.'\.

.||,||_ 110 ||||.1, '.||-- I|'.|||-:|:-|:'|-||' e, bt the

SO Ure Of --||:'|| Sem-precrons stones as aomn

corneliamn, |.|i|.*-, anil |||:|.||1.:".', It would be

gquite out of place to devote any time to-night to

this historical aspect of imitn s, hut 1

remarkable
Mr.
i

cannot refrain from alludinge to the

examples of such imitations found by

from which

|l-l'l_”1“|_-,|. at Karandg,® iz dif
to resist the conclasion that
Nk

|.l". the stor

in qguite carly times

was the of this industry. To judge

reads about jewels in those

L. Waoalley il I Bamwdall, Maclver

- ' -'- i1 5 1 v
Fhormal Uonductivity,

|:-|'|'|":||!I,h SHoes - '!|||' -\.':_il-\.-_ 18 |1-f. 'J.I‘|_E|'E'| |1 kY

cazeniially

every species of transparent pem i

#a, and the colonr 18 -_--,-,II:,

|'--':'|I |-|'||, 1= il

duced by minute proportions of rmpurty.

Thiz beine the ease, we find that on the one
hand the same species of gem may exist i i largs
vaciety of eolours, and on the other hand that o

|

MR

characteristically associated with one gen

thizs confusion it was very difficult to drow the
ling between a genuine amd imitation stone until
the various speeics of zem stone were accurately

el and asaociated

* This is quoted In Hollingsh
{IL, Cap. xii.pof * tabulas sapl
feneatris.” In a [T
FEAHE | shown how the

ferently to the natural pr

Wor

antis nbiles It

March 154k

prey s dSarrnad

Fve Wis o

Tame et




JOURNAL

FFLE]

OF THE

determinationof whi af the prese

hing one from another,

A Ineans «
alzo of deciding whether an alleged gem is genuine
or imit

Th

vbion with csse and eertainty.

e 18 4 matt

of the groatest

i_!lll"l &L, but it would take far Lo 1

cigenss it in detadl, and it is quite un

i
S0, e

do n brought before

15 1t has already by

the Society most exhaustively by our chairman,

. Miers.®* I propose, therefore, merely to remind

Vil :|I. (T

miain poants by means of the aoo
Table 1.).

r thiz matter up ta doate in the

Hociety, however, I must r

hriefly to one or two partienlars in which advance

has been made gince the time of these lectures,

Sloae are

most important |r|'ll|=--'!'|il'-' of o prociois

those depending upon its rel

LUONETRUCTION OF THE

POwers. Until recently the accurate determina-

tion of the refractive index of a stone woas a
matter involving the use of complicated and ex-
pensive instriuments, and o matter for the skilled

miinerals

5t rather than the practical jeweller.
It is true that at the time Dr. Miers published
his lectures there existed an instrument known

Cantor Lectures on Preclons Stokes, April, 1804,
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hut the determination of
with th matter of

some difficulty even in skilled hands, and itz

the Reflectometer,

the refractive index Wi il

value for commercial PUTPOSEE WagE Very small.
Since that time, however, thanks to the ingenuity
of Dr. Hes

rt Smith, this instrument has been

it wl out of all re ution, snd in its place

wi have the Her f Smith Refractometer Fig. 1),

by means of which anyvone of normal common-
gense can determine the refractive index of @

stone in a few seconds without even removing il

Troem 1tE 5616

anil which, with o little e

will alzo enable O o ||-."a-.1|||i||-' with sim

ease the amount and kind of double refraction
and the degree of -|i-|:: Faiin,

As will be saeen from the disgram Fiz. 2}, the

L 1 T ; mmank e P H AR
TGN PRUCIRRCEAES CkE the instrument 1s the same s

that of the

nmeasured

refracting glaszs
rifle

Lne

trom, wh of courze dinmshes, the

index of the

stone approaches that o

standard, It is, however, in the details of con-

marh

struction that such a wl advance has been

e, -'h'i. It 15 these |!|.'|:'.II"' Ly ill"ll |II-!k|' Wl I'lll'

|‘ii|‘!’|""-l nes i !.I'.;_l.'lil';:_l '.l.|||'|-:_ I|I|| 11544 :_.||i-

wrdl e e xmn

1§ ff I
TT1ER ha= o bhe -\.|_| e 15 Lo |:-| Lo ||:|' LR (TR

EI|.|!i|||| i!_ ol il'.|- cor el ._'|":|5-|_ |!Il' || (4|

and arrangee it =0 that

gurfnee of the dense glass,

IO LIe) enters

a goud light (preferably monod

the mstroment through the lower lentieular
a
2
'
=
S K
&
L
i .

iy ;
.'.Il-' -

BAITH

opening, when the refractive index iz read ofi

dires lil'\.' on g scale, without calonlation.®

Some little advanee has also been made in
the construction of the Inchroscope  for deter

Az wall

soen from §he

|||i||i||.'_f]l!-—'ll-.'lll'niprll. L

bl [ [T

caibile here Lo give nny d

ind wse of this Instr
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illustration (Fig. 3), the instrument in use to-day

is |||':|'.'i-:|| i with & revolving holder 1i|:.l!:ll"l.J with

wax, to which the stone i= ‘::-uiil_'..' fied, ||-.L1.'f::-_[

both hands free. A detail, but again it is such

details

that count in pra

Taking the properties of precious stones as o

whole, the g is th 1

TN '!ll-i||' Al ||||'
I
|||||||-|_! |l|'-l|l.'|“‘.il'*—» which make

ties @ it is not 30 muech

mialion of

!'I N

:I.III!‘ i

II"'\.

them extraordinarily besutiful, or that they have

remarkable handness

and dir but theoy
have .'....-.'__ aned it 18 the |5_'.||||1-;\-'illi||'_'|' of répro-

ducing this combinat materinl

that rende
llr LY
faots.

O eourae,

in the production of imitation gems, and, ns I

laas is the obvions material to use

bren a0 used from

have indicatod, it has
And, in

VR, W hile

St ' =
FITLENL I sl later ti HEIRTLOG

. . . ’
RMafractlon raraly exceeds 1-65.

HNE oWwing

JuE o
ar donble Hefr

e fal

"-l"' cific Geaviby nsually above 4.

Thermal Uk

Opague to X-Rays.

(renerally show spherical bubbles and curved strige.

wia e-||'|.5||||-i|'|: the l'5.||-.'l'| In pre 1onus stones with
the means of i-.|l'::||Li:'-'l!3|:,': them with I'l'rl:l.illl._'.'.
il:‘-\.

inveking
aid in the production of more suceeseful imita-

',|||' maker 1![ i.|||it:|‘.:iv:l!]:-- Wiks -\.L.!:‘"ll

LEOTLS.

ROYAL SOCIETY

OF ARTS.

In modern times the manufacture of imitation

Eoms O seientific lines was

introdvced by

Strasser in Vienna ; hence the name “ strass,’

although “ paste ™ is the more |'|||||r1||r|||:\' uied
term.
ears little

ey : ¢ P
Ofk L '.]1-.- 1'||||1'|:~.1.' imitations of early tin

The finest of such modern paste b

"

the gl I.:"\-:‘":i'\-.-li\ll'l

iL”:l. pr l'|l:|!'-.':|. in order to 1'III||hi.I:I'.

ag far as L _I'\:'\:ihlll"1||l' NeCEEEATY |'|E'|."il:'.|| l|||.'l..|i|il.'.'i

with a fair amount of durability. It is well known
that by using lead instead of lime as the basie
comstituent, the refractive index and l't:i'w]'ll:'l':-'i'l.'l.'

of glass are much increased, and by
I||_:|.||i!.l|||

'i||: I:'l,-I .|,“.;.|.'|'|||'- 0 -:Ii'.lu-ll.'! E;_\'

oxide in the S001¢ IMGnner L1|e' refractive index
iy be rajsed as high as 196 and the 1[[:—'-pl"|'-iln-l]'|
to (- 040.* iy :.f|le-C|IH'." the l.'IPIIIFlH:-'itil.I?'I. in this

way, aid |rl'l'|l-|-l'iI|'_'" the glass with the srentest

nd to the purity of the materials, mampu-

ing it, moreover, in a similar elaborate

manner to that employed in the production of

olass for o |Ii-.-.|| i|:,:-;|1'||rr||_-||l::, i|| |||'|!,-:'|' Lo SCOoirse
! I

the utmost freedom from striation and inclusions,

it is possible to imitate any precious stone

a5 outwand

curately, as far appearanece s
coneered.

Thetrouble iz, however, that with elass the more

¥ou inereass ita relractive power in this Wiy the
wes, until vou find
dense ' flint used for the refrae-

n refractive index of 1-8049, i

softer and less durable it b

that the very &

tometer, having

so soft that it has to be handled with great care
IT.

Iairvarion (GEMSE,

BTHNES

Index of Refraction ran

rup bo 2 4.

Toubla h excoption of Diamond,

Rafracting, w
Crarnat, and Spinal.

Often strongly Plecchroic when coloured.

" = P -
Hardness T or over (with & few axcaptions).

SEpi » Gravity usnally balow 4.

Thermal Conduectivity comparatively high.

Translucent or transparent to X-Hays,

Froguently show lnmination or inclusions.

to avoid seratehes, and so little resistant to decay

that in a comparatively short time the |'!L'p||-il.'l:|

* These
No. 5, 87 2t
dikinomd iz 4§,
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surfaee beoomes corroded, which iz the one weak
It that

softness may be counteracted to some extent |'_'\-'

is true {his

o of this imstruomoent.

ition, adding a

further adjustment of the compx
proportion of alumina and zine, and by gareful

srmal treatment of the Anished stone m some

4.
that o i'.:II||.||}.' introduced by
thie il
|:-|||||;'i|'|,': whilst hot into o bath of oil.  In some

such manner as

o
SEHe,

in which ass 18 case-hard by

best modern paste I have found a refrac-

ROYAL

OF ARTS. 1611,

Aprid

SOCIETY

i an
% [hey

the

* BOOPHE for such paste imit

[t ,-|||,.'\-'|i1l||---- for

ar

ry

P o,

pennine article, Tlas being he cnse, as &0

knowledee has advaneed, attention has been

T B ||-'-'||I1.|'.|||. oi the |>|'|||!||'III 4]}

s kel 1

Irl

. 1 Ty
nrodlucing by arkil ul means the actual II|I-"="I-'-|-
| L

found in nature, and thus obtaining what 1
have defined a3 artificial in eontradistinotion Lo
imitation jewels, having both the beanty and
durnbility of the natural arty without 1

tive index of over 16 combined with o hardness  objectional concomitant of enormous oz,
CoMPORITION OF STONES,
et | I. '\l & Ty N POSITEO
2 LA
d |
LAPEnauIm : : " [
L Driental Amathyst, eto.
K11 . =
r | LE
L CGuaart i ] Silica.
f i
| --‘n:.'.-.-'. fal
AT.UMIX = w1 . | « |
i 1l 1 Chrysolwryl
| : 1 |
Baryl .
I
Garnat :
=1 = :I Olivens
114
Tounrmalineg 5 nld
i ! & ] ‘,r'. ¥R "'.\-..l i [A
Falh gl 1 | ATCOT
s Hydrons Alnmininm Phiospt
Hydrous Silica.
L _I'_!' SEAAD
] { | hsal The Girat Dol | e s P
close on that of aguartz. but this is the absolote [he first point to be copsulered in

limit, and it is not possible in any way o

aste that eannot be 2 tehe

cont alsa be readily ident

as indicated in

Bl BIIEe to remember obont

ver, 13 168 lack of darabality ; 1t 18 not

to stand much wea
o

ILE QO

able that it ra

posifion 15 50 Iy deteriorates

You will

its briliancy on expo

although there 1s

this iblem s the composition of

ag it is obvious that, other things being equal,

the possibilities of sueecess are greater with one

ol -:illl:.l"' tha NPT |1i\|'|_1.' l'--!:.|'|il':'.|-'|i

wider, however,

composition. Une also has to o
the economic aspect—it is not much nse devoting

ol kIl

wl et 1o

time and ingenwity to the

artificial stone when the natural o

i S 0T REECRRE

that the oozt of the two would be practioally

identical.

imta in conjunetiem, nred

Taking these two |
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attempls ol artul
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h I ant of view of sEELLOIL .,IIIII_.-_ Lr] L A

it 1t m in nature
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RARERR TULEE A UL HELES

to render its setificinl  production

ST
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th while.
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aluminate PCCLER Cle

but the artificial production of
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mud when I
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sClentifie nt of view.
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BN |l|l' AL LR

weie peadily  obtained nowadays by
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market, but
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3 e
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ler o misapy the meaning
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[t is in to hear of

atb this time that we first

the oxv-hydrogen | {or the gas blow-

e ;,|||| |' a book

i
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i 18 1L,*

lished in

£ ]
ribing varions exXperl-

ments with this new paratus, we read that

two mbies were placed upon char oal and
.-\!.”-...-.l {1 Ll e of the i |||-|".'|||i| L T
afler suifenne | L DeCoime eald e thie two
rubies  were melted inte one bead.” T his

hint does not appear to have been wiel

considerable time, however, and

the « 1 the production of

i another

direction ;
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I]III‘II\.'I conditions w th res i in t||-|- |.|r|||'|,1_in||

; )
of a mass of small l'!'_'l':"\-'.illl". almoszt 1

In sigo. _"||.|:'--.|'\.'|-|'_ ‘.||*' I:ll'l'lll. of f

was that of the hexagonal plate which is

fundamental form of nrm, amd s
form would be useless for cutting even when of
Thus

|84 |||'.'r' ||--|_-|'| (T .|[ the

r---n:;i:‘- rihle e, |.'.'.i||-_' Lo jl:- thunness.

‘P.L'IZIE!!, W !'Il: :'_I:l'rll':II )

firat to attain any success in this chredtion,

abtained a mass of su

by fusing

cloged crucible.

and potassinm sulplh

|':hl'||||.l': |1i‘-‘ |i|||".| |.|]' '|'I'_-\.|j||:- L'i_' f||-:i||:

alumina with borax, and later Deville and Caron

All

¥ . SV TS T 11 W " =1
used alomimium fuoride

il of a

and hboric

these attempts vielded similar resn

which

fusion was obtained by the

case

atanee melting ot a lower
acted

pvatallizsed ont in much the same

temperatire

Lonsagment |_'\-.' the alumina

: 0 Bolvent,

MAnner a8 &

snlt ervatallises from a saturated solotion, amd

L obtain :-u':iﬂi-'ll""'_‘n' eryst s to bae

nractical nse it

the experimaont
the fused

regnlated eooling.

mass to very slow and ':"'""I"'”;"'

In 15377 Fremy and Feil attempted to get over

Hnx
Ili_'|||'-\.-

mixture in

this difficulty by using lead oxide as t
ng a |"'I|'i.'|.|' |'-|‘--:|I-|-u"i of
Ln

such a orucible the

Al emy

alay. heating up the

r:,|-|‘,.~. v
rlll'lll I-c'.::l
{his

fire-clay, forming lead

E-" |_l| -:l\i-cll'

gombines with the alomina to

and on further heatin rennt e

':Ir the

eI

sluminate,
with the

amd

the aluming, which

although

orystals were obtained }'_'.' this ingenious

But

ot 1 very much

process they had the same form, and were too
thin for industrial employment, *

= OEe I_;i|||.:- [efal| |i|-|' I||:',|| I_:':E.-:., Ir:u'-l.l.u-l.'--'*, wir hear

u‘.' |:-|_,- |:._1.;'..'-||},'|||'-.|-'|-!4 ]||-|1\'|ri|:-|' i 1, for Gandin

bl o] [ 8 Clarke did in 18197 that |.-_1.' in-
Ll

i':,:-dl'll;_'l':.' t.lilil'u'a[.lillll' IIE' L'Il:i.ll] l|i|1 Lill_

Hig ::.||||||i||'|. into the ||:|,r||lI of an l:-Z\..-.'

':_||'I|jll'_-\. Ol

1S
fused alumina similar to the borax beads one

makes in ordinary  blowpipe.  Gandin
appesrs to have talken it for granted that these
that is,

and it was not reali

beads were iprphous an alumina

wl until many years

glass
Iater that they were really identical in all their
properties with natural erystalline corunduom.
When this was realised, the commercial pro-
duction of corundum beoame only & matter of
detail.

Having obtained this further point, the idea

of thae
Rubiis,

I e W Bl

luis
by F.

soe ' La Synilvese di ny, 1501

ROYAL
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immediately suggests it=ell of converti

and waeleas stones in‘.-—u 1.;|,||_|;,|'|||- gems by i i,:-;iz'p_-:

thom together into « ,nnd, as o matter of fact,

' reconstructed rubies ” s slones |.-|'|\-e|:,i,-'|-r'| by

1-||i*-' |:||-I||_|s-'| GTe MW u-.'lll-:'l.”_'.' called maide in

this manner were the first artificial gems to he

prepared on o eommereinl soale. VHE WETH

wrter of a century aeo under
REN |

as, nnd realised the price of, natural stones, until

it L'l.lll.'ullil".l. S0ane o)

the name of “1 v rubies,” and were offe

the method of their production became apparent,

It will, of course, be well understood that the

experiments I have briefly indicated towards

bhe artificisl production of gorundom had as

their i"'=I|||'IE.i Lo ol '_il'-C'Ii".'l_' [:".l'

formation of

ruby, that being by far the most v

variety, 1t had long been Enown tl

eolour of the I‘!||l-_1' wiad due to 4 traee of
chrominm, and -il_'.' adding a small |l|l'|.-l!|'|ill-|| O
chromate to their

POLASSILIN OF SIITLOTEITLERE

mixture, Fromy and Feil reprodueed :

ir of the raby in th

ir orystal

The proc IR e

&8 of pr

by means of the

Xy ||_'.l m, blowep

roughly, as follows : —The residue from

CuLLIny
1 3 N LB s
rulaes and small worthless stones s I'|'II|'\||'II 1Ly

coarse said, a small quantity of which is placed

(11 ] |i'|' cEnkroe llr L diae -|r nl ‘||i'- = THEER

|.;|'|-f..||1' br :||: 1o Bl il

slaee ot O false the ten Jil Fael e

extent a8 to melt the platinom

Spport. Ag gpon as this masa is fused 1f serves

platinmn

and the reconstructed

riby can be built up on it wdding the frag-

ments ol I".'.|Q.' one At a time }'}\.' means of small

foree have to be

RILLLERE

|.l!

paetes

dropped on with great eare in order to scture
incorporation with the mass and prevent os
far as |"'--‘i'!|'-' the for tion of air bubbles,
It wil I

be readily
i_'\- e ||'|1i:|l|-‘ .l‘.l':t |..,

under

|.l|'| HAEEE

1
wel, Lo

fars ..I,'i--.': of TAES

vield

FLONes on owlt auch

|Ji|'|i-'|||!'_'.' that the cost of ]II'-\'.||_|IIi'| i--;; I8 v I'y

-F||:~I, BODOTE SeVon Venrs agho, however lI||-|".:|-|||.,'

overeame | reatriction when he hit on the
the
raw materinl through the blowpipe, and thus
The

i) shows the principle of his

mious idea of introducine

|:-|:1\|-:'irl',r it on the sepport sutomationdly.
tling

apparatus. The blowpipe is arranged vertically
PI Ihe blowpi] e 11

(Fig.

over & small insulated chamber containing the
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support on which the mass is to be built wp.
The oxygen tube communicates at its upper
.IILF:II'IJ i

with a funn

..'Il\ltl]ll'l'_ 1Tk

ieve filled with the

which is

.\IIE‘Ih'II(II'I! ik :-\.".'Ii.li.
raw material, which is rhythmically shaken by

means of o small hammer asetoated by an

sach time the hammer

electro IR NeT O CHe.

1.|,||1- TE :‘-\.:;III:CI:L of |_':'||- H1e Vi l:.|=i.1-i.'.:_' 1L L
g Ha
Lx et T
'.i! o
I
i |
L Siewve
.1I
LB
I E[j’l!l{l;;l'!l
= o

I'EIXCIPLE OF

VERXEUIL'S APFARATUS FOR
TION OF ARTIFICIAL CORUNDUM,

vibrate, o small quantity of the powder falls
through into the tube below, and, carried along
]...,- the Eas, passes out ot |- iu-'-.-.'u-r e-'-.ll'|_-|||ill1,'
into the EETE of ||:!||||'., whore i', is 5|||.':||'-:|:':.!'--|.'\.

I'-'.i:n'l! L84 ‘.,|I| fusion |:.-l|i||.':, and falla as |||-.'|‘.-e d

wle on to the :~l'.|l||-:l1'| el T

ROYAL BOCIETY

OF ARKTS. 81

Ag seen in the dingram, this support is arranged
with & serew adjustment, so that as the mass of
corundum is |_'|'.'|,|;:|||:|.||.1.' built up |::-_1,' the constant

adddition of |'|'l'-=||,'_"i:-:-|:;l.|.]e':a 'hllr[ill'l- Can ki I-ll'lrl:.
ol & oconstant JI"'-I'I: and the F:-lll'[i-.ltl |L1|'L'i’l‘=|:|'
formed removed from the zone of hesting s0 as
toallow it to stiffen,. When the apparstus 18 first
started the blowpipe iz adjusted so as to give a
comparatively cool flame, and the powder is
this amall
k" is formed, which insulates the moss

pdmitted slowly. By
ik _I
from the support and prevents the fusion of the
latter. When the full
pressure of the blowpipe is put on and the rate
the
ag it iz termed, having

TIELIE

has been formed

thig

of admission inereased, with COnEequent

of & " boule,”

teated in Fig. 5

‘BovLes " OF ARTIFICIAL UORUNDUM,
l'."..|:\,i'| 1||i:— .I|||l.|'|'.|_|||'\- 't i:l||I|||_' 1.'.|'i=_r.||i||u SO0
".L'--ll,:_'.' (0] I_':':il"_'.' COrEnls, .;|u|i, :'.'|||:|'il:-.' of _‘lil'|'i]i-i?|F

Lwo Ont 51 & of about six carats |':_;:'|I. Gl i:ll.:

|;|'-'p|,|'|'-| in about half an hour almost auto-
--'_:-.':i-.'.|.'||.'., o single e CA LT heing able to control

aevera]l machinez.  The boules, on eooling, Very

often aplit in half in the direction of their growth,

ag in the lower example seen in Fig. 5, and this

i3 # convendenss rather than otherwise, as the

resulting shape ean be cut to greater advantage.
I the

made in this way after

firgt ingtance reconstructed rubies were
he manner introduced
materinl fed into the blowpipe

by Geaudin, the

being pulverised mbies and chips, and this

method is still employed by some workers,
.Hll,'! PR T l.'l'lllllllll'lLl.:'.' |L'=l'-'l-'-I||.-'I:'.'i'\- !|II' '-'l"rllll-l|1"rl
i |||-|||]||||-|i dircet from -.|I|'|'IZI|!'|!II"II:= Juminn |l-_'n.'
using pure ammoninm alum as the rew material.

On reaching the

» this decomposes, the




H82 JOURKAL OF THE

vimonia and sulphurie ackd volatilising, leavin
the aluming. Stones made by this process ar

nerally known as " synthetie,”” as distinet
fi 1 ' sl ructe | althoueh, of cours 1

Tk
| e I

if if

i s CREFRM | il o H 1408 Lifiie |

whit It a amal f ahroms
111 1 riedine

(LM ] 1L LI

W or i lo eprodi

| e il | I
llowing  the T

cobalt was invariakhl eolouring

S
sreiil. I'his, howevier dilvy form
W1 SAununnte - the sSeamne Wiy Tk b does

silicate, and, in consequence, 16 18 lmpossble

to produce a satisfactory colouration in thoe

} 1 ) 1
WCLLELCEUANTL VY 10 Ieiel & 3 10 15 fees sible to pet the
o [ S

adding &

Iy
L ALTRRNHEEEES

g Fe § 18 i T hv
'|||| Lin & stale of combinmation by

||'._|' !I!-'Ell-l':ll:ll of  mavrnesia Lo -||.-

but then the product formed is not o erysial-

bt el - aluminnte, and
are fu

index 15

=]

lime alwming Tk

et iies HRLE R rent. Lts

lower, ita refraction sinele,

In fa
spinel instesd of sapphire.

refractive
anil its hardness lower, ct, the result is
blue

blug stones have the characteristic absorption

Moreover, such

._l:lill"\-

of enbalt, and appear purple in a light

not contain & large proportion of blue IaYa.
In 1908 Pa

difficulty by

is attempted to avoid this latier

preparing a caltinm  aluminate

coloured with eobalt, as it is found that in this
case the transmission uI' I|‘||_- |'|,'|E ravs i:; |1--'-'
'||| o eed, Bt 1|||_-.|':L|-:'i||1|'|:|.|||r|||51|:|,',-.':~.|,'- !-Ill'i‘i-;l:'l_i

12  mol l'.'.-.'.-~1.|.'||ir||I Al :|:|I bt .|.|||-:||'p'.':--||,.-, ,'l.

Year of 80 ago, however, the problem of [rEih=

li'll-.'lll:; :-.'.'.".-||||'-'i-.' :-u:'.|.J]l|'|iI'|' wis finm Iy h|||'-.|,-:|
|:-:-.' the use of titanium oxide, & Very 'IJ|II‘.'IC'|II.'|:'|I'\CI
regult, l'l'||'\-'.lilt'|':|'l_,.': the chemical position of this
With this last
 of tl

considered to be

clement. advance the artificial

produeti y corundum gem-stone may be

completely solved, and cul
stoves can now be obtained in every variety of
colour, from pure white to ruby and sapphire,
at prices ranging from four Lo ten shillings a

earat, according to colour, quality and size,

Whatever may be their economis LI pror L,

. very much e o ||:|_|-.--'!i|||I Lthere ean be no

doubt as to the scientific interest of this ErOup

of ar ial pems. In the first E-E:'_:'u- it is o matter

of some interest that a mass of fused material
formed in this way shoold not only be ervatalline
o single

but possess all the characteristics of

ROYAL

O

ARTS. Aprit 28, 1911,

SOCIETY

crvstal.  Urystallographers are agr

ol 18 si v arvatalling individual, with the

perpendicilar to the plane of

15 Lo say, runiing from the

X i ’
||I |.-| Il'\-..l Ry

H! A8 O SV

arranged facets, which Dr. Herbert Sm

f I = | ;
ol | ¥} Tk CRILITIEET LR S

rhombohedron  of  eorundum. Judging by

L onep wonld DX s

inute crvatals, or
sing the structure
well known, foo
conditions

hich i'\- oxten

devitrification of glass, but i
i

would be entively out of place to do so o the

'||1 FELEEr of € ol

One would like very much to know what is

state of combinstion of the

snd whether the colour 13 prod by chromium

aluminate in zolution or metallic chrominom in
In glass. as 158 now well

l-.\' the

molecular suspension.

catablished, this colour iz produeed

II|:LI .l'iul ‘.lir"'l III: |||:|'I.'III|"'|'|=" LE =:F"';"-'.'|'C"‘: of

metallic gold or copper, but there seems to be

no parallel between t Lwio enses,

_". }u-i||_1 n{ mane |:-|'.'||tj-".|] interest iz the fact

8 ||'.||-|1:|-_r'E'| :]|r- .|.|'§i|i|'i:'.| -'-|r|4||-:|'.i||| ig & trige

-:I:|.| it POS3CESCE I_ﬁ;-' :\.:'LZ:[II' and formation of a

'E'|||- |:-I'

actical interest

congealed liquid or glass.
of this lies in the fact that it affords the I-Il..::u'
means of distinetion between thiz artificial cornn-
dum and the naturally-formed gem-stone. Being
of exactly the eame composition and <'I'I'.':‘--1-I.||irl.i'

atruciure as the natural mineral, it cannot be
i

identified by any of the physical teats T briefly

referred to above. For all practical purposes
the artificial ruby is @ ruby, and one can only
deny that it is a ** genuine ruby " if this word is
held to connote essentially a product found in

the earth and not m

ade by man.
And yet, owing to the ecurious anomaly of its
||‘||'

invariably be distinguished from the natural

strueture, artificial product can almost

with the greatest case.  In the naturally-formed
stone any foreign matter which may be present
is eoerced into following the lines of growth of
the orystal, and more particularly bubbles of

gas which may be present in the liguid are
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digtorted from their natural shope so as to
aceard with this svmmetrical growth. It is the

great exception to find a natoral roby entirely

free from such inelusions, which generally form
i !'.-_l':!_ ¥ oavilies ‘-l.lllf'_ w il I'I"l.. Ll ey ]
vical =
viery common also o find the ril !
Frei. |
= | 3 1 HUny i
iaylk "-,II'\-.Ii by §C0-

S vt 1t |1-|':i|'.-

canals. all |_'«.i.'.'_! I O ||.|.:II|' ll-II.'. variation of

1
101¢ Als

this

colour 111 |-:||':'i--!:- of the

follows the lines of growth in
6 amd 7).

other hand, although the particles arran

wriificd |'E|_'~-|||'||-J||l'l'l] corundum, on the

selves symmetrically, any air bubbles that ar

entaneled in the successive globules remain

1 furbed, and appear as naturally spherieal

bubbles in the finished product ; and, moreoyer,

of

IO aliromimm, E||-l' '--l'-*-'-'n.lll'-:'_'

difference in colour follows the form of the mass
as a whole, the zones of eolour being eircular
{Fig. 8).

As some of the air entangled between the fine

les fed into the |||u'\.1.'||i|.:n|' almost ill."-'ill:i-l.II]I'u.'

ROYAL

PRI T

o=

SOCIETY OF

ARTS.

fails to make its cecape during the brief fusion,

les is in this

of the bubl

e IOREETE and for

wiy sofliclent to the artal process

of formation.

[ the great majority of cases examination

the ent stone with a lens is sufficient to

decide the point, but in doubtful cases a more
minute examination may be made by placing
little filled with
refracting liquid, in order to sceure regular

the stone in a oell

wtion, and examining it under the miero-
goope by transmitted light, when the minutest

trace of structure can be detected (Fig. 9). In

Mot

SMALL ARTIFICIAL SAPPHIRE, |
Mixvre BunBLES.

w 10, SHEWING

1% UELL,

the case of an absolutely flawless stone it would
be impossible to decide whether it were natural
or artificial, but such stones are so rare that this

case 1s almost theoretieal,
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il

It is ¢ d in some gquarters, it is true, that

T BXPLrEs ruish the arti-

oan invariably disting

fieinl |>|‘.||1I|<"|, :'|'_|,'|'|'|:\_' by roference to the colour,

which is said never to be exod

1y Lhe same A8

that of the natural stone, much as this

however, 1 am

Vi E'l:'l':-'-'lll-l:.|l'-'.

geoptical on this point, as one knows that experts

elaim in a s r manner to distinguish between

» species of natural gem-stone and anotl

colour alone, and i r results are not a

in accordance with scientific tests. At any rate
:-|||i|, |||-\-‘,|-|".1_'. LRIEN | ||:i-..'.' b .;-|E||i|'|--| '|l.'.' a life-

|i':‘:l' ll'f- '\'-Ill'l'i.lli':l'i.l I'\I?‘!' i!'l[l b

As 1 ||.|.'.'-' adrend v '."||-:|i|':|',|_'|3. .':Ii'illl_"'l.'\- iy by

|:|||-_ _:I'_g_ll'l"‘-'- b %

il |.|".Zi|i-.'i|.||j'.' |.l]. the a:

earndwm, m |<|'.‘.'|__" ||||' NEMCIEREY Magnesln Lo e

alur and the arks apply to the

SRIME DO

tion and identification of this species as

pr i

to corundam, the artif astone beang wdentical

:||-|-|' Lo

with the natural in all respects excej
which [ have just referred.

As reg
slones, w

wrds the remaining transparent gem-
+h fall into &

they contain silich as an ¢

eroup by reason of the

REgniial

fact that

GO PO ra
'|'||:_'\.' i

as cornndnm,

inl production is of little

Importa it be produced by the

owing to the fact,

BInG |||'.|-'
already alluded to, that under such ecnditions
i

wtes viekl

ath e il COET MO

AN Lok ||||!|||-- |||'|r-'||_||"., which has not the Pt 10

properiies of Lo natiral stone. One is con

gtrained, for the artificial production of the

sstalline material, to f et hods

mple

obtaining the

r tor tlinss

BEIME

s
-

to obtain ruby it corm-

T

position by chemical resction snd maintaining

the mass at
:.: r":

Lo ervatallize ont,

tempersture just above ils

a sufficient time to allow the sili

Topaze, g ,andd garcon have been

pro

duced n this way cxperiments natier of

=oentific iInterest, I"||| Ele 81k ol e

have no commercial value, and to deseribe thear
production in detail would only weary yvou to
The majority of 1

of such common occurrence in

1) |:I||'||| A,

nature, |

serpently of such little value, that their artific

n in this manner is not & commercial

product

An (AR LT E] ion, however, must be made in the

ease of emeorald, which ranks next in value

T been

o corundo mpts have

Reconst
Vierneuil

made to produce it artificial ripeted

emeralds have been made by the

these are, of course,

process, bt T ER

AT

and do not possess the double refraction and

RUOYAL

BOCIETY OF ARTE.

- properties consequent upon the crystalline
The problem of

OLher
atructurs of the natural stone,
producing this stone .'I.I'rj|il:'i'L||.\' has not 0z yel
been solved in fact.
thiz that recent newspaper reports lead one to

I am quite aware in saying

case of the

werwise, but, as in the

I|I,'. il,"n'l!‘

reports indicate either remarkalble
y the part of the writers or show 1t
their imagination 15 developed at the expense of

I|||-i| owers ||:- e le ||'||:-|-|"\.'.|'i-:u|.

There remsin now to be considersd the

}-::--'i--ll.-- stones which are 1l|:-:'.r|'.:|'.:|‘.':l| owe Lhelr

beguty entively to colour and structure.

lMurquoise is a stone formed under eonditions
which are easy to reproduce, smd s artificial
production was successfully accomplished, many
ing hydrated phosphate

of

and

iy, by precipiia

iiwm wi the reqo

e pr
i phosphate to give it the colour,
subjecting the preciptate whilst still damp to
considerable  time.

hydraulic pressure for a

Prepared in this way the artificial turguoise
i5 so nearly identical

identification as o
difficulty. I ]

slight difference

with the notural that

of conziderable

1i= matier

. however, g

in the specific gravity, handness,

amd index of refraction (when this can be

which will zerve to distinguish it
"

he only

meEred ),

which

careiul examination

+ bt wi AT

there i1a any de m Ll
1z the behaviour on |||-,|_I:||;'_ but as this involves
the destruetion of the stone it cannot he offered
as o practical test.

I'r1.|._| i L&k iz known as

|----'--||I'..:| 14

|'|:-”||i-| = ihat f-:, silica in ||||' ::.".III|=||I:II*-

stale mnd -'--:-_|;||||-|| willi Waler. I"hi 'il|.|l'. ol

||-||:|||' e ciates with it is

entirely an
optical effect, due to an accident il struciure of

the stone, whkich is permeated by a number of

minuwie fissures, between which a thin film of

air penetrates, the extre hinness of this film

- i} | 8 Te .
Coplleimg e .|i|1||-;..| effect known as interference.

|f il ||i.'-'._' :|| -|||.|| 15 EIII-'I.'uIII'. (] i! i'\- 114 J1|IIE|'1'
i
;|||||I||'|'|'-_

as would be the case with a ruby or

sapphire, but vields o dirty white powder, and

il BeCImen :|[ |I_[|.;|_ L5 I'-.|u||;|. |1r|1_\'

strcture i|| P:I|"_-_ ‘|u|- |'|-1*:-:|i|!-|1,-:

and lustreless like flint.

|--!||'j;|: atructure 15, mMoreover, 1'.'-' 1]

L 2
| EREEN AR -:-|||||r'|-|3 Lix {IIhIl, WY OGO 1E By

:"r'i||1'|'.',i -\'.II'IIII'\-i | I|I'|]I"I' .'\-!.|| IIIII'Ii:iI:III::I I.::I

the mineral known as Lumachello, or fine-mark

for example, the same effect is seen in o lime-

stone. But opal iz the only mineral which

eombines this strocture with sufficient |i,1||'.|_'t-i1|ill1,'

for use a3 a pem-stone, and in this connection
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it should be remembered that, as s matter of
fact, it only just possesses sufficient hardness
for this purpose, and is one of the softest and
lenst durable of all the precious stones, This fact,
combined with the fragmhity mseqent upon its
structure, has involved the opal in o mass of

s from time imm
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Although it has t unfortn e drawhback,

|.-|:-L1 is, nt any rato in Ty estimation, the most

beantiul of the precious stomes, and when one

A
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ates the reason of its beauty it will be

or evon seceessful imitation, presents almost

insuperable difficulties,

It is true a somewhat similar play of

«l to plas
.I|]l.“.
tin in the making, and bw etching the surface in

Varl

colour can be impart by rendering it

translucent L\'\., i alight

us ways, and such iridescent plasses are
often found naturally as the result of decom-
position, but this is merely o surface effect, and
CEEsN iR HEs

guch specim b ot

L4 i'.'il'-l.ll".l'_'i"l
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fire
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entire aubstanes of Ii||- eI,
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attempls at artificial production, and

15 even superior Lo il in that it eannot be really
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suceessiully mtated.
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L . x 3 x
||Ii[l I3 TR0 .,l- othor precious stones In
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lusire

ofr T , dike

rather to its structure than its

composition. I
15 formed in the OyELer ||_:. thi |5|--|.|x5I5|-|' O
RICCESSIvE |.'.:-.|-|:- of calciom carbonate round

ls of an innumer-

some central object, and con

able number of thin over ing

ninE of the

crystalline variety of this substar known ns
aragonite. Phese layvers being semi-transparent,
the light falling on the

reflected from the surface and parti

surlace is

partially

¥ Irnns-
mitted into the stone, where it suffers reflection

from the surface of lower layers (Fig. 10).

o produce this gtruciure

. unless one

artificially is practieally impossi
can describe as an artificial pearl that formed

by the oyster in response to the deliborate

introduction of irrtant foreign matter by human

AFENGY. But in this o Ls0, u.'|'|_|:- :-||.|,||_|;|1-|-i||_|- Wiere

nature ends  and 'r!|:||||'|.|| jl -||_|_|_'.'I1.' hg--_:iu,-i','

'!IL_ s

5 1|||' wiell |;,I'|||-.|.'|| .I:|||:;r-..-=:{-. ]||_-.'|r_| Ay hn
COT e '\. l.Jl':Cl."l'i]ll'l'l a8 prtificial T |.':'|_ :L'!I}||:-|,|!_'||_
the oyster has a great deal to do with it.

Huch pearls are formed by introducing o

:-h|'|.| :|.I'|:l

mantle of the ovster and then leaving the ovster

mother-of-ponsrl sh betwosn  the
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alone for a time to allow it to convert this into o

pearl by the deposition of several layers of nacre,
The mazs is then removed from the shell and
converted into the semblance of a true pearl by
supplyving & back of mother-of-peszl. Such
pearls, however, never have the fing orient of

l
they can readily be detected by examining the

those el under al conditions, and

FHrCH TLOTE
back, wi
of jur
Of course, wonderful imitations of pearl are

1 the lusireless mother-of-pearl and

the line mocan be detected.

maide in voarfons wavs, which are diffienlt to

distinguish from the natural article by cazual

(ne method of preparation is as

~mall

i
eaeent ol

VWS 1 ow spheres are blown in

coated inside with a Prepara-

v of fish seales, and then filled ap solid with

wax. sSuch imitations are identified by X AT -

tion of the holo of |l_‘-. |||II‘.i|:'_,: & gpot of ink on

the mefection from the inner
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sirface of the glass is seen. These empirical tests

to resort to testing the specific grovity and

i"-='I|'I-E|I‘-"='-. which [l gH) tle further means of idemnti-

fication. Itis worthy of note, howewver, that such

imitation pearls are ue amongst imitation

gems in that, in some respects, thev are .|I'1||'l.||.:'.'
superior to the nstural article. They are con-
siderably horder for instanee, and their nsive is
not affected |,_|.' cOonatant wear,

In econclusion, I would like to refer very
briefly to the present position of gems from the
economic point of view, It is, perhaps, natural
that the considerable influx of artificial gems in
recent years, more particularly of the corundum
species, has led to a great deal of controve: &y

and

their
vendors  of

difference of opinion as regards

merits,  On the hand  the

the artifi

LR L L]

ial stones often .publish exiravagant
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THE MURAL

An Investigation into Hhe

PAINTINGS OF
Mei

KNOSSOS.

Heer  Production *

3¥ NOEL HEATON, B.Sc.. F.C.5.

I'hrough the
recently enabled
to the materials
the mural decorations of the Palace of Knosgsos,

and to determin the process f

cxeculion.  Fourteen small fragments of the

painted plaster came into my

and a |-:-"'||:':||;1:_l,' CX;

these showed that they

1 i
Ay KDROWNn as st

of these paintings—about 1500 B.C.—it is [ro-

ile that |E!-.:-.' represent some of the
les of the use of this material in a fu

As the wall on which the l,i'.'nli;"_::.' were 1o

u'[ coarse rubble CoOnstiruc-

tion, in common, as I understa with the

v of the internal walls of the palace, it
formed itself the rough backing or priming
coat on which the fine intonace was laid. The
whole construction was very well shown in one
of the specimens, which, moreover, formed a
suitable subject for experiment, being painted

* A& Report pregented to the Soclety of Painters in Tem-

FEra March

wash of r of no par-

that one no scruples

I therefore co

Meed my

ing this fragment in half
and grinding
thus exposed to a flat surface |'|:-,'
ubbing it down on a slab of ground

ate gl » finally tieating it cautiously with

il to remove the fine dost
and show up the structure.

| obtained by this m *ANS & 5 |_i||;'_ 1]”"..1:;_:]]

the stuceo itself and part of the wall backing,

from which a good idea could be obtai

to the thickness of the different layers. This

section, photographe v ablique light in order

gige the stiucture, is shown in the

Lo emph

illustration. It will be noticed that the rough

rendering on which the stucco has been la

and of which a thickness of 1} inches is
indicated by the seale on the right of

the specimen, 18 of wery irregular character

it 15, in fact, a coarse of rubble
od deal of

] in all the specimens this backing

and lime, containing

able preserved. On sub-
mitting this portion to a mechanical Separa-
tion, by carefully breaking it down under

water, and washing out the finer particles by




rer and becomes friable on

composition  m this

SAustic, {
--_:.:--:] 1'|'|:|.‘.' have been to useE, |;;E:\- |':
with the caustic :ir::--, i1 ]':I'--E--.l::i.:ll of the same

limestone from which the lime was pr

its natural state
This fact won
:I':.I.::\.'-:"“_ any maorg tl
dust.

I made a .-.:'rE--u -|r

'
cndeavour to throw sS0mdae
'

he method

d it would be extremely ui

fial OWInNg

Xperiments ;
I

1. Etching the

ce of the plaster with

very  dilu hydrochloric

carefully

watch

the process of dis

2. Dissolving

rment and

e, indicating that the

Had 1

ial in the mix

wilering a fi;

ment of plaster

I thi ;_\_I.I_i.'"-c without breaking
the POy der =0 abtained b

mitted to a

them up,

Imng s

process of mech ~al separation

ied form of

I.-';' mea

Schulze appa-

ratus for the

I|"ii|“'||.‘

chanical analysis of soils, the

abit; d after 'h'-'.lh!ll!u;_: off the fine

PO

r being microscopically examined and
the specific gravity of the fine
particles compared, 1

nation sho

and

COArse

* MICros: |.-E'|i|,' EXAl=

reveal the presence of any frag-
ments of broken limestone, which would have
the shape

characteristic of a comminuted

material, whilst the specific gravity of frage

ments of natural limestone would be ereater

=

than that of carbonated free lime.

4. Making thin sections of

the plaster in

MiCro-

the manner usually adopted for the

tion of rocks, and treating in

- T 1l i - [ ¥ T B
A Slmiar manher Lo i ||-:|"_ T,

o, lLxbra

:I"'-'.III'! ['l'-".l'i.ll'-l- in the

| |.IE-I.I'\-'.-\.I|'

method descr

under pressure. Fort

intoa :-|‘a-..'l']{||'|
ratus, which was then filled up with dis-
aerated inm the  uswal way,

and examined

ing removed

MOSURE  varying

from a day to

s, M=oy Limes re-

he presence of any

ute fragments of | t limestone,

L '.".\.I"ill': LIS

.'l.:.-.l:ll.!l'l'.ll .|||_:'|‘|'|".'|'I - !ll'i'.'l.;_:

I'I'|EEZ-.'.'.':!-.'::.Ii‘-.:', I do not |'-:';_;.|:|!, it as con-

Id seem so improbable, in view
of tl

of plaster, that pure

e who have

of the unani

had practical
lime ¢ magnificent stucco we
to keep an open
I,I".l'

r fuether «

15, that I prefer

exact

the guestion and regarnd

have been

any other

material than caus
‘l.lll-l' I
terials used as pigments. Five

ww come to the guestion of the ma-

colours were
ments that came into

ck, red, yellow and

tells me that

recognizable in

my hands, viz.,

pale blue. Mr.
he distingui
of the frescoes, notably a deep

al other colours 1n

SaMme

blue and a rose

1ese were not represented in my

ens | am unable to offer any opinion as

Of the

olours above

enumerated used as a

r other colours or to provide dividing

calcium
the form of
modern and

& colour on

lines lief, was composed of Car-

bonate, probably employed in

!!}'l.]l'.lf-' of lime, as used im

I times. 1 black lost i

of carbon dioxide, but

ution of weight,

in acids, and contain-

¢ proportion of silica.,

¥ " A 1 | [ .
» residue, insoluble

This indicates

ing a larg

a material of the na

shale or slate, consisting of al num silicate

‘china clay), coloured with a small proportion

5

of AT :'_u .

A material of this nature, known

b

at the present time as black chalk

Ik, OF

ltalian

chalk, submitted to the same treatment, Fave
precisely similar results, and we know that
such a substance was used for fresco painting
in medixval times from the writings of Cennini,

whe says (cap. 34):—"1 have found that a




certain black stone |

ought from Pledmont is
] hak

soft and very black, and as good as

"
F o SIAUpEn

'_‘||.|-'| |-|.-| |!

charcoal.

_hll:'i:.l' references are found in many of the
medimeyval tre

Ihe re

sharacteristic

:\'.l' [§1'5 I'l T the

EraNe all
reactions for iron carths; tho

red turming black on 1gpmition, and regainin

ving

fion .L||:-'.'.|':E'.'.;_; the :|'-|.-_-':::.w.:-|,'| lesl& fior iTOnn.

whilst the ::_':-II: W, 0N IgmILIon, Was Cconvert
i lar to &

enetian Red

PrEmE
hi

Arthur H. Church, who examined :-l-!::r-wl the

natile Sir

and yellow ochre respectis

= it - : E
sSpecimens of the Knossos frescoes some time

usion that
{ 14 ||I|'

in its natural state, and the red being

since, [ 1 he came o the oo

s were of the s;

ith

a paler and more deli-

a lower

tlon, ar coOntaining
percentage of iron oxide.

I'he blue is a magnificent

a pale, but,

rich and pure t It 15 similar to the

examined by [Davy® on the Pompeian frescoes

the use of which conti val

nued down to

[ l.'ll['l|==:

NG S

(LW I'L
COpper
1N Cod
of necessity be o

El.ll.l-:'.'l Iy COArse

[ [

when 11}

powder
When wiewed by

hich is a pe with

Wik inteoducod h century,

different cos

the broken glass, which

from

Fhe modern

enhances the b

|-; maowm &5

making
parts by
parts of pe
af coppet
ave a substance
'...'.'|.:|}" the

have not s

of l"-Cl'-\.'..:iiIII,

ited, was one of true

d unmistakably by the

fresco.

following fac

1. The pigments adhere firmly to the plaster
nd b

nred |

ing over with

pr
the pambing.

. Prolonged treatment with pure ether and

1 - a8
3, g h 3 = B ¥ +] .
-\.|||||'| solvents falls (o0 extract any vehicle or

H B 'y
In one instance it s true that after

the p

with ether in a flask conned

WAl r g fragment of d surface

ted with a reflex

LW -.i'|l_'-_ 1 obtailned mlnte

eniger fot

ue wl

h proved to be wax, bu

failed

11
the resoit. tells us

Fyle

broken fragments were

instances

..;:\- heen
the 1 N In on the

ks of the bru

clearly

15 examined

Spocimen LUNGEr

If a fragm of the painled surface be

ment 15 le in a state of

ally the p

powder, provin at the particles were merely
bound together with carbor

Having watched the whole process of disin-
edly, the

characteristic

¢ of lime.

L

results are so con

ation under the mic > PEpE

as to leave no possible reason for doubt

Taking these results as a wh

point.

fact that the executed in

g WO
T8 Wer

Lrue

paint

further

fresco 15 s0 Obvious as to need no

comment. It is also clear, as far as o
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actually examined, 1t the Speaking of the manner in which the pig-

ngs were executed I|II|-='_.;E'|III:I In I-il"-l'-'ll ments adhere to the surface, 1 was 1-»'|II'['I'!i*-~l'l!.

re L to what an extent they actually pene-
L tr y the =i ce of the plaster in many
il o cases ; when [ owa ng the specimens
o of the intonaco for a I id, in fact,

some |
face from t
rece!

[ = #
o) ir
1 freeing t

- " MM ar " -
":'-I;:.:.' of our arlisls are very ox he Upper Sur

In his notes to the

rancoes od (0¢ arg,

|"1.:'l!i*-"!-.l.| “CVasarl on ']-ul-."ll.':i|::|'_

Prof. Bald

in Brown savs (

mistake to speak of the [:r-.:m--nr. sink

wet plaster. It remains on the s

> 1 1
waler, ark SREIN OF calciam carh

ary 1o take  on the surface of

rtainly

cannot endorse this view as far as the Speci-

plaster.” 1 ¢

mens under consideration are

there was, as [

ne

amoiint of penet

pigment into the ground so that the two were

intimately unity

h '_.!'||' I’!||'|'\-;

set forth at zome I

beo

have tain Cconcern-

which |

one into details

ary, and

L
e to
record of facts as I hav:

wse it .'L|-'..|:~:- SeEmSs Lok
the

at any con-
]

HRECIMpnSed  Of another, 1t

its correctness may be

15 method
he

liscussion. Only too often o
g the met

ingrs, &, in ancient times,

the facts on which the

L siate ol pr

|||'||.|!|--r._-|]

L 1%, finr ,
¥ were not exccuted in tomhbs—as was

1y of the E 1

;'.'!': 1amn ¢ xamples

v thie :'|'|.-"|'|:- ol

baoth i

being preserved from anything in the shape of

ght and atmospherie nce, besides

T .:g:::] [

they were placed on the walls of

] |'--:,:|: palace, 1n :|'|.|'_'.' CAsSts fl:i'll|;|'|'_: the

decorations of wain corridors which won

traflic whilst the palace

: 2
maye 1ne

inanme character of fresco decora-

0 many centuries may have .. - :
. J tions has been a matter of frequent discussion,

the sur lace to si

1 an exter P e
n how far in this instance

it is a questic

have abliterated any evidence of the

i

preservation 13 due to their intrinsic

merit and how far to accidental circumstances,

g P 3L It is one thing to last when buried in the earth

T,




and another thing to be able to withstand ex-

posure fu sife for an indefinite period—which
of the

depends on

two conditions forms the severer trial

character
in which they are buried,
purity of the atmosphere to which they

circumstances, on the

and dryness of the soi

AT LA

would otherwise be exposed, for instance.

But one would very much like to koow how

r the frescoes of the palace of Knossos had

been 1~:-'LI|I:.iI|:.,: before '..!'I!'_'. became violved

in the general destruction of the Palace when

it was sacked and pillaged, and their

B gr -

ments were  seals to be

revealed Evans

I'here 15, W RVIET, .,-'.,'iu:_--.';u_'u- o warranl one m

thinkin 15 for at

that they ||.|-| I

2

least oo years before this happened ; more-

I rather that the frescoes were treated

the

manner of our wall hangines, and

' ¥ y
broken up and removed in order fo be replaced

by fresh desig

from tir
One
III" daCC

decor

for example,

can that at

ssion of a new ruler the interior

13 of the |:':I-.-'|.'\-l.! would be re-

néewed, and that at sach times the frescoes

might b rd to ther

v y
nts evident

eon found '.'.i'_"'|

& of periect pres

to the fact t

ik the

Qe ; £
decorations were at all

wenls sulhd ;="-'I|.|: JHEr=
manent when e srfe to outlast the purpose for
which they were intended.

OF course it does not follow
if on

way wden

this, that

e produced such decoration in every

Iast 1 a
sumilar m : present

time, for although the natural climate to which

they would be « xposed differs but little—out

' winters are by no me:

humid and ** muggy
in Crete—i tty certain that they

did not have to run the gauntlet of such con-

unknown tis it

ditions of contaminated atmosphere as are met
with in a modern town.

The
country are humidi

two great enemies to fresco in this

¥, and an atmosphere more
v contamination with the products
of combustion Humidity hin
of the plaster and renders it

or less acid

of coal,

ers the
proper drying
liable
result of this is that so long as any un-car-
bonated the . any

moisture present on the surface of the paintir

to become intermittently -:;:r:;|:-; the

lime remains in plaster

will dissolve some of the hydrate of lime,
form

which

g a film of lime water on the surface

will become carbonated on exposure

of lime

certain

to the

over the

i |l--|:1---.iriu:_-' carbonate

painting, thus to a extent

this
that
|';. {5

DSy

with a white film. In
connection 1t is

obscuring it

note

resting to

can detéct a minute quantity of
hydrate

i ik
senkt 1 (4 Lt 4

still I

;.['u'L'ilIIu-Ilﬂ-»I |'|||I'.-.ir:.--:.'|_|| 1 I|||-i|' -;__-C::
i the

carbonate

} }'l'.i!"\.

il EXPOSun: CONVersion L]}

hydrate

Tl

¥ S0

wortld

into

appear

te be a much longer business than s

wl, and t long

phrase *‘ 50

remains '’ impli

|i'|" trol with our ||||..E-'::'| |'|:|:'-.'|-':

of warming and illumination provided the

wse of coal as a fuel 15 that they result
discharg of hugre sul-

quantitics of

the air in tl rm of sul ¢ acid.

is fact and its

decay of

i cn-

an atmos-
wce of carbonate of lime formed

carhonation #x sifre, without even

process to which natural limestones

pacting

jected, 15 disastrous—the painting is

slowly destroyed by the conversion of the

bonate of lime to sulphate.
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that

has been rated

tor

rs have proved to

under a cloud

|'\I.I!I|:i.!'|;_'\.

S0me time,

and many wri
their own satisfaction, at any rate, that fresco
S G

tably doomed to be a

recognising these facts,

admitil a surface of pure car-

L

it of the Knossos
looked

::Id!': 1T IErn |-.l:'|:i:|i|:||:-., |

SUCH &S

of lime

Irescoes cannok, :'l"'.'ll.lil'\.. bie upon as

think

have

rTect

many of the troubles of which we

heard so much have bed

n due to an 1mg

by artists of the reactions in-

Neither do I consider

in the process,

that last word has been said as to

possibility of so modifying the process as to

overcome these difficulties whilst retaining the
quali
:,|I:_-:,,, and -:|'|,:--."|;'|.,E|'|_l_{

rs to the
for after

which can only be looked wuf

s which fresco o

imimitable ¢

that

NEecess

ireatment

an as

making the hest of a bad job.
deal

Of course, a id
for

and its

great has been s

and done in this

witness,

example, the sterec PrOCess
known as
I think

accomplished : the charm of

medification “ Keim's process®’

that maoare yet remains to hi

a well-executed

fresco 1s so0 great, it forms such a noble

method of decprating our great buildings




methods and conditions of the old time

of future fencrations, that

térs can be of service to this cnd, and

be spared toward

the process in order to assure the in the hope of being able to reveal some

hint to modern workers that I have
1wl of

v in his work which the

iry into the m
Minoan fre

Years ago.

il involved 1n its execution stly undertaken this

SCO0RS ||[ ':'-_ll'\;-:'

we can glean of  on four thousan

FRINTED BY WILLIAM TROUNCE, 10, GOUGH-SQUARE, FLEET-STREET, LONDON, E.C.
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vtember last ¥ou replied to an advertissment
.thenaeum for a gentleman f
logical work, Lo arrange o colleotion
are
a
and atrangement of a num-
tone periods, an-

a gentleman

»f prshistoric archaeology,

2 il - I oy —— . 2w ] - & & e i
identify and classify dmplementis ind

varl J;..:\.; :'_.-'L'J.-\.."«.-ur:t
an frida:
g above addreass.

*aithfully yours,

harles Gilbertson w5G..,

6 Elm Park Gardens, o.d.
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Jear Sir,

In reply to yours of

application for

praesa

o B

collseti

implements,

\oes, further

and the work is

fhare will

{44

th

cavations at present

differsnt character.

you are desirous

B

.1

poet, kindly let

vou have on the subje

S

historic and Jtone

ihe post 1is

month's notice on eithe

are Trom

walting

whits

&0,

Pait

Donald
The Grammar School,

Stamford.

4

Llles

have

FEL1on

excavations

anyv
o

o

L

hfull

26th

inst.,
vacant.

1 Ml

Brr

increased,

to ba done is

i application for

4

knowlsdge

consideral

narmanant one, although on o

L3

the

3

for a suitable man, and hour

from nine Lo one on

favour of your reply,

ours,
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this =iz gertain, in "Wanted" columni:-

Please insert in Athenssum, this

Gentleman, -35, as archaevlogical assistant,

object=s of the prehistoric

experienced in claasifying and

ancient pc

sust be

otone Age, and

thoroughly reliabde




¢

Plsagse ¥i insert in the *7anted" column, to-morrovw's fissue:-

A goutleman required with good knowledge of archaeology, es-

pecially prehistoric end Stoun Age fith xuseum sxpsrience. L0me

knowledge of hLgyplology desirabl Permanenct. Write full pariiocu-

lars, age, -axporisnce, sand salary required, oto. Lo RTS5IS.® ¢/o Coe's,

Oxford oireet, W.C.




17th Sovember 1911.

o Lhank you for
Lo the questions vou ask IRY Bavi-
juire the assistant as early as possgibla.
poat 1z to assist in arranging sad claas

prehistoria,

LOngon.

salary would ontirely depend upon the candidate
“nd qualifications, and might range, to beri 1 with, from

ind T'ifty to {wo hundreed nounds

would probably be n Permanent one Lo a suitable

Thanking you in anticipation

Yaithfully yours,

Waterfield

Appointments Committse,

Uld dlarendon Bui ldings,




OXFORD UNIVERSITY APPOINTMENTS COMMITTEE.

FUATRI MR R il OLe CLARENDON BuiLping,
DxroRrp
: "AppoINTMENTS, OxForp.” Cope A B.C.
ie: DxrForp, 225,

= £ FPaosfal Address
Office Hewrs: 9=1 p.M. anp P-4 P.M [t .
: | ﬁ_ﬁ’ THE SECRETARY, APPOINTMENTS COMMITTEE

L
Integglews: 9.30-10,30 a.M. ano 12-1 P

SATURDAYE. S.30-11 & m.

0.J.5.Thompson,Eseq., 15 Nov. or 1
Grey Friare,
Harrow-on-the-Hill.,

Dear S5ir,

I am obliged by your letter of the l4th instant
with reference to your inquiry for an Assistant in Arch-
acological work.

we shall be happy to be of what use we can in the
matter, but we cannot very well suggest names without
having some further particulars as to the nature of the
poet. Qould you. kindly tell us know,

(1) when the AGeTEtant ie required.

(2) If the postsis a Museum post, or
whether the man is required for
field or exploration work,

(3) what Sglary would be offeredi

Any other particulars as to the nature of the post would
be of great use to us. : ;

On hearing from you I would then inquire in likely
quarters in Oxford and particularly of my friend Mr. D. G,
Hogarth, the Keeper of the Ashmolean Huseum, who has a wilde
acquaintance among the younger Archaeologlsts.

Yours truly,

i

Sgoretary.




a gentleman, samewhere between the age of
o
twenty-iwo and thirty-five, wmhieh would be capable of
acting as assistant in archaeological work.

It is desirable that he should be a thoroughly
reliable man, and should have a good «nowledge of
prehistoric antiquities, also of objects of the

g8, and early pottery.
‘he appointment would be a parmanant one for a

suitablse man.

If you cou g @ likely

dividual, I should greatly appl te vour kindness
Thanking you in anficipa
I am,

Fa_thfully yours,

I'he cecretary,
- >
Oxford Appointmé

Oxford.
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convenient te yeu,

return ef pest.

ithfully,

iy . | | th
J-:.'J:-:'l -'.j'i hﬂ"':ﬂ,

9, Newbridge Head,

e Moy
path.




ir. Thes. B. Howse,
9, Newbridge Read,

Bath.







I desire to thank you for your letter of

i & i

the 14th, imst, but I am requesged to infrom you

- N |

fthat the appeintment is now filled.

Faithfully yours,

lhomas B. howe Lsqg.,
9, Newbrigge Road.

Bath.
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ARCHAROLOUIST, s stant guired with good gensral
knowledge of Egyptology and Archaeology generally, to assi

22150

in excavating. ull pariiculars, age, experience,

gqualifications, and a: 8y requirsd

det to XITE, Ulo Goult & Port=

man, otc.
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Alabaster,
Cardonsg,




