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both to its graduate and undergraduate life a more closely knit personal structure, which is much 
more difJicult to achieve in " Hed Brick" than in one of the older residential universities. 

It was not an easy time for a Vice-Chancellor. First he had the war problems, and then thc 
Deriod of reconstruction . But undcr frIiers' care the University gatilCred strength, and his Vice­
Chancellorship was marked by lllany new developments. Under his sympathetic guidance the 
Univcrsity took its full share in civic activities . 

He was particulady happy once again to be Professor of Crystallography. I-le lectured 
regu]c\rly with his old skill , and whenever he could snatch an hour irom ofJici,t\ duties he was ill 
the labomtory helping the students with that encouragement and personal interest that so mallY 
of them remelll ber with affection. He was too busy to do any research himsel f, hut he too le the 
keenest interest ill the work that was in progress, very happy that it was in his own fwld, (he 
effect of environment on crystal growth. 

His term of o[[lce would normally have ended in 1923, but the Senate pressed him lo remain 
until 1926. "Vhen he left he must have been touched by the warmth and spontaneity of the 
many t !"ibutes from the University and the City for all t hat he had done for them. 

In 192 6 he returned to London and bought a house in Hampstead, meaning to retu rn to his 
scientific work. B ut it was not to be. First there were jobs to be l"Oullded off, and then , evcr 
willing and eager to help in allY constructive work, he was drawn into fresh activities . 

In 1!)~6 he undertook a 1\eport on our :MllSeUl11S and Art Galleries for the Carncgie United 
Eingdolll Trustees with. S . F. Markham as his Secretary. As a result 1Vluseull1s becamc his 
chiei occupation and in teres t for the rest of his active life. He served on the 1\o)'al Commission 
on }'IIuSel!lllS and on the Standing Committee appointed to canyon its work. He was President 
of t he IvIuseul1ls Association for six years and with wfJ.rkham he made a survey of the j\·ruseullls 
in the Empire fo r the Camegie Corporation. 1\'1iers was convinced of the great part MuseullIs 
could be m ade to play in the life of the people if they were recast and for ten years he \\' 1\S lhe 
acknowledged centre of progress in all museum work. 

;\s the years wore on, even his tireless energy began to flag, and when his eyesight fail ed anti 
m ade (ravelling difficult the Museum work was left more and more to Markbam. Bnt he \\'a,; 
nevcr idle, and in these last years his happi ness was t he collection of plants ill the Londu lI 
district and the care of his collection of photographs of classical sculpture. He never lost his 
cntltusiasms and his interes t ill the doings of friends and pupils . 

?- lief5'5 life was spent in the service of others . He was a iine teacher of the most generulIs 
type , clear and encouraging. and making everyone feci that there was a place for him in lhe 
world . ?-lodcst. 11l1se lJ ish . loving his fellow men, he was perhaps a little too gentle at moments 
in rlcbate when a finn lead was needed. But he was a great human is t, and at times like the:ie 
,,:hen tile dhical illl1UCI1Ce of science is often called in question, Miers is an example of what a 
l!: :UI of science C'1.I1 do in applying scientific methods in admiuistration, and to the wider problems 
u f academic :lllG national life. 

SIR IWBERT ROBEH.TSON. 

1869-1949. 

HAHOLD l -L\J(1"LEY. 

THE death of Sir I"\.obert Robertson at the age of eighty removes from our midst a mall of out­
standing personality. Primarily an expert of world-wide repute in the field of explosives, he 
had a great ;'raridy of other interests, mainly scientific, but including also s llch subjccts as 
cl;ts~ics and h istorical research. He was a I'ellow of the Chemical Society for over forty year:i 
and W' I.S t.wice a Vice-President. 

Eobert lZol>ertson was born 011 April 17th, 180!), in Cnpar Fife, and was · t he son of 
J. A. l(obert s()ll , D .D .S. Both the father and the granclfather had somewhat of a sriell t ilic 
bcnt . Robcr~ \': ; ~s the c1llest of it family of four; of his three sisters one , less I sa bel, 
married vVilliaIll l~intoul, a colleague of Hobertson's in his explosive work. Rot~erlsoll W;\:i 
married in JUO:3 to Katb.leen Stallllus, d a ughter o[ lInglt ~la 1Jnns, F.l~.r.B.A .. \cClur('f ill 
Applied 1\1'1: at. South KensiTlgton and Manchester. She inherited his artistic ability ;\Ild ha s 
prod uced llIany charming worles of art. She diee! i n lU3H. Two ch ildren, a tlaugl{ter and :l 

son , survive Sir Roller t. 
l S7<i- ]SSli . 

Al tIle al·.l~ (d' :' I.~ \ · " ll t~" lJcrls()n ·clllererl tJl(~ Madras Acauemy, Cllpar Fiit'. The curriculutll 
,li,l lloL include ~C il' \\ U:, hut a small laboratory was titted up at home. He sllOwell !<real 
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industry :1t school and ga i1l cd many prizes . Oll le:tving, he was aw:trded the J3algonie Gold 
i\kd:tl. In t.he Senior Local Examination of St. Andrews University he was p laced fast ill 
Scotland and won t he U niversity prize . 

1885-1890. 

Hobertso ll matriculated at St. Andrews U niversity in October 188G for the M.A . degree. 
·In i he I K~5--- 18StJ Sess ion there were" sixty " bej;l11t .. students, as they are called at St . Andrews 
in their lirs t acadelll ic year. Two of these, H_obert Hobertsoll and Alexander Mac1\:enzie, 
attaincd the llist inc tiOIl of the l'cllowship of the Hoyal Society. 

The ('ourse extended over (our Sess ions . No chemistry classes were included; it was, 
however, possible to take extra classes i f time permitted and IZobertson found that he could 
attl'nd cla sses in science in his third and fourth years, which would enable him to C!ualify for 
the H.Sc. degree . A fe llow student, David Lawson , who had attended Purllie's chemistry 
lcdures, spoke enUl\1siastically to lZobertson abou t them and he decided to en ter for a chemist.-y 
class . .Ill lhe follo\Ving year he t.ook a more advanced class and came for the first t ime under 
thc st'illlu\a1-in g influcnce of P lIrdie . This made a tremendous im pression on him a nd ul timately 
a life-long' fr iendsh ip spran g' IIp . I ~obcrtson took the M.A . degree in 1889 , and in lSflO, after a 
fmUlcr slimmer course, he look his H.Sc. degree. -

Ilis aff('ction fo r his old U ni versity was almost a passion. In his later life he was a founder 
membe r of the St . Andrews Cl ub, London (H10·q, and was for many years Chairman of Counci l. 
Jlc was al\\-ays int.erestcd in ll istorical stud ies and made a study of the Avignon Popes of whom 
the last', Peter de L un <l (13enedict X III), fO\1I1ded St . Andre\Vs U niversity in 1411. 

1890-1S!l2. 

On leav in g Coll ege, Eohertson entered the laboratory of the City Analyst in Glasgow and 
worked under l ~ohert T. Thomson (who recently completed his fiftieth year as a Fcllow of the 
Chcmical Sociely) . T hrou gh hi m , nohertson made the acqua intance of Jamcs Miln ThoIJ1son , 
manager of t he Cord ite Section of the Eoya l Gunpowder F actory at vValtham Abbey, and this 
was dest ined to lead his steps in to the ~xplos ives world . 

1892-1907. 

III 18HZ Eobertso n was appointed as a junior chemist (at twcnty-seven shilli ngs a week) 
u11(lcr J. iVI . Th o111S011. Tholllso n encouraged his young ass istan ts to undertake investigations, 
to give them a greater interest in their work. lIe set Robertson to work on the relati.onship 
between lIle ni trogen con tent of ni troccllulose and its solubili ty in ether-alcohol. Robertson 
also madc experiments 0 11 the p reparation ane! properties of ethylene dinitrate, and on the basis 
of 1his " "-Irk he obta ined the D.Sc. d egree of St. Andrews University in 1897. 

A f11rtl1er I'racti 'e, inst it u ted by J. lvI. Tll01l150n, was that his young chcmists should spend 
s ix 11l()l1t 11s iL-a1'11illg factory opel:ations side by s ide with the workmen ; thus l<obertsoll 
acquired a lirst-11and Imowlcdge of the processes . 

111 I K!ll there was a serious explosion in the nitroglycerine plant , \Vith great pluck 
I\o()l!rtsoll and t,,-o others" drowned " the remaining nitroglycerine in water and thus p robably 
;(\'erted a fmther explosion . For this act he was presentee! with a gold watch lly the Govern­
menl. lIe regarded this watch 8S one of h is most valued possessions , He was placcd in charge 
of 1 he nitH;glycerine manufacture until 1\.)00 . Durin g ihis time he and \Viiiiam Rintoul workcd 
tlut :t process fur recoveri11g acetone vapour, which had previously been allowed to go io waste 
ill the cordite driers. This c1epcnclell 011 absorptioll by sodi um hydrogen sulphi e and was 
:\j'I,li,'d OI l :t vcry large scale. 

111 I !IO() Hnllertsoll was llllt ill charge of the lVhi n Laboratory. lIe had a ccrt;1.in amount of 
li111l' avai lable for res(,;t1'ch a nd made a ~; tlldy of the \,yil! stabi lity test for nitrocellulose in its 
:' l'l'lic:lt.io ll to t.he pu ril ication of g Ull-cotton by boilinr; with waler. He fOUlld that t.he best 
1I1(,tlJod of pn rifi cation was to boil the gun-cotton initially with weak acid to hydrolyse ullsiable 
impurit.ies; the acicls co ule! then be removee! by prolonged boiling with water. This valuable 
d iscnvery was pu b l ishee! in 190G and has become the standard practice ill gun-cotton 
111:11111 facl llre . 1 le followed up t his worlc by modifying t he Will t est to adapt it t o the 
111casurement of t he rate of decomposition of nitroglycerine. 

[n a fur ther research with S. S. Napper the absorption spectrnlll of nitrogen dioxide was 
exam ined ane! it was found t hat ni t rogen di oxide could be detected and measured in low 
COllcentrations in a ir. This was utilised to m eas ure the grad ua l d ecomposition of n itrocellulose 
'It mcdiu m temperatures. 

---------------------- --_ .. _-..--.-------- --- - -~_·~~1 
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At a bou t t his time some of the cordite came under SUspICIon of havin g inflam ed 
spontaneously . The \Vill t est threw no li ght on this , a nd Robertson introduced a new stabil ity 
t est , t h e " S ilvered Vessel T~st." The cordite was ground a nd h eated a t 80° in a vaC UU lll­
jacketed and silvered flask. '1 he decomposition was d et ected, first by visible fum es of ni trogen 
d ioxide and then by a r ise of t emperat ure . The cord ite then in use contained 5% of minl'l"a l 
jelly, a nd h e foillld tha t if the mineral jelly were omitted or replaced by saturated hydrocarbons 
the stabili ty w as g l'eatly d ecreased . F rom this it was d educed t h a t mineral jelly contained a 
slllall p rop ol-tioll of hydrocarbons which reacted with n itrogen diox ide . Since nitrogen dioxide 
acts as an a u to-catalyst in the decomposition its removal is b eneficial to the stability . 

A ficl d of work whi ch was the subj ect of considerable inves ti gat ion by Rolwrlson was t he 
calorimetry of t h e explosion of cordite . T h is was b ased on the work of Sir And rcw ~obk. 
The cordite w as p laced in a t hi ck-wa lled steel bomb which was immersed in a calo rimete r . T he 
effect of mineral jelly and of the propor t ion of ni t rogly cerine W,tS m easllfcc1. 

190G-Hl07 . 

In the summer of 190G sponta neous explosions took place in two m agaz ines in India. T his 
r equ ired u rgent investigat ion , a nd Colonel Nath a n a nd Dr. 1I.obertson were sen t ont to I ndia tD 
u lldert a ke this . The Si lvered Vessel T est p roved its v a lue in con'ela tin g t h e cIecli ne of s tab ili ty 
wi th the temperatu re a nd t ime of s torage, a nd it was poss ible to lay d own a safety limit, hclo\\' 
which t ile t est should not be a llowed to fa ll. An exhaustive report W:lS m ade on the cond it ions 
of storage with recom mendations for t.he prescrva t ion of cordi te in hot cliw a tes, and t his 
r em a ined for many years a classic source of reference. 

Hl07-1914. 

On his return from India early in 1007, l\.obertson was invited to take up lhe position of 
Superintending Chemis t at the \ Voolwi ch R esearch D epartment. Thi s Department ha d bC(,ll 
in exis tence fo r about six years . It arose out of an ex perimental estab lishment set up by the 
E xplosives Commit t ee . The Committee included Lt number of illu strious scien t ist s, a mong 
whom were Lord R ayleigh, S ir William Crook cs, and Sir Andrew Noble. They took a personal 
interest in the work, which was v ery encouraging to the sm a ll s t aff of abou t h alf-a -c1ozell 
ch emists . The orig in a l t eD11 S of reference were to improve the detonation of ly dcl ite and to 
overcome the d efects of the cordite a t t hat t im e in usc . The work, h owever, widen ed rapid ly; 
many explosives w ere synthesised a nd exam ined, no t a bly trini trophenylmet hyl ni tramine, for 
which a m a nufa cturing process was worked o ut . Impor ta n t work on t he s t a bi lity of 
propellants wa s ca rr ied out a nd the study of trinitrotolucn e w as commenced. Ke w an d wcl l­
equipped laboratori es w ere built a nd t he wor k expa nded· greatly . Unfortu nately , the scien t ific 
Explo~ives Committee gaye place in JOOl\ to a Board ill w h ich scie nce had rcla t i\'ely litt!t­
representa tion and in 100 7 a military " Superi ntendent of H.esearch " was appoir lted . Such 
was the back gro und of the D epartment a t the time of Hoberlson 's a ppo int ment on _-\ p ril 7th, 
1907. His t:ni\'e rs it y course for t he )' LA. d egree h ad lef t h im rc:Jat i\'el y l itt!e time to obtai:1 a 
cOl1lprebens i"e knowl ed ge of cllemis t ry, b ut h e b:-ought a "aI uable it :J~d of techn iczJ cx p(; cic!l CL" 
a nd a ll seful JclO\':ledge of safety precau t ions to the D epart ment . Hi s o rgan isi ng ability liar.! 
full scope ; h e wa s a good admi n istra tor and had abundant energy; pa in3tak ing, method ica l. 
a n d caut ioll s in arri\' ing at d ecisions , but obst inate in adheri ng t o them in t he face of 
a n}' opposi t ion . H e was Qomineering aud iss ued his inst n!ctions in the fo rm of a brup t all t! 
p eremp tory orders . T he j unior m embe rs of t he staff were ter rified of h im , 

He realis('d t h e neces!5ity of amassin g a systematic fu nel of information on a ll 
subjects connccted w it h l'xplosi\'('s . This a ided in dealin g with the increas in g" in tlu x (\ f Sl'l"\"iCt' 
problems. 

In view o f its impor tance th e s tability of co rdi te w as onc of the 1lI0s t prolllinent subjects ()f 
investiga tion . The d e t ('rio rat ion of cordite starts from m in ute nuclei of impurities and sprrads 
by au t oca talysis . An exh a us ti ve' study o f t h e nature o f t h e h a rm ful impur iti es was m ad c J,\' 

m ean" of climatic storage tri:lIs . This led to a b ette r cont ro i of the cord ite stored in rnaga zilll'" 
and t o t h e in t roduction o f p recautions in (he m anufacture . 

'~'ork on hi gh ex plos ives was a lso in p rogress . A compreh ensive study of t h e p ro])rl"( i ( ' ~ o f 
t rin itrot oluene was mad e a nd t Ile m a ll1rfaclure ancl.p uri f-ication o f tri ni troph enylmet hyln itra mi u(' 
were p erfected, Importan t resea rches on the initiat ion of d et on at. ion of h igh explos ives and 
the sensitiveness of cxp losives to impact were ca rried out . Eober tso n showed a kC(,Il in te rest 
in the progress of t lte work; he also fulfillecl a useful fUll c tion in es taul ish in g co nta cts wi th 
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other Service departments. The opportunities for publication were velY rest ric(c'; ',Hl account 
of its secrecy. 

191<1-1918. 

\ \ 'ith the outbreak p ( war in August 19 14 the Research Department was pu i. t o a strenuollS 
it'st. \ \'ith a s t aff of nine chemists an d subordinate staiI i t was required to cope wilh a host of 
problems in a minimum of time , The \\'ork was so ,,'ide-spread that it cannot h e dealt "'ith in 
an~' d et .l il. A fe\\' outs tanding examples may, howe\,er, be ment ioned . 

1 ;1 \.',h)l',' r l\' l .f imprl)\'t' l:ll' ;lt in t he supply of trinitrot oluene (T .X .T, ) became extremcl y 
llr~C' : lt. RI.."'\t-.cr~~0~1 ' \ .. ;~ .1-s ~-: cd \\-hethcr h15 De?~rt-Ine :1t could n1 3. k c three tO Il S a \\peck of 'r.X. T . 
to rc!ic\'(' : l:e p"):::1ri .. "l:1 . Il L' i ::1ri1cdi3. : el ~~ ga\'e o iders that \york should be put in 1~2.~1d al: the 
h l f": : es~ j.~ :- C~S~: ;- (, 70 e3:.11'l~i 5 :1 t he n10st et3cient Ine-cbod of Ir. 3.i1l~ f(ictu re. Tr~e c:-.::~t i ng prOCt:~5SCS 
\\'c ~e ~lo\\' [l~jd :::efiicien~ . Tht?:- a1 50 requ ired oleunl , \\-ilich \ \'35 no t a\-ailctble _ I n~eI: s i\- e 

la DOr?,on' war;;: ":as put in h a nd and a number of radical im p ro\'emen ts we:'c " 'orked out. 
_\ iter a 5:1O:-t time ,:le \':ork had re ached a s tage at whi c;l an experi ment al p lan t cou ld be clc5 igned . 
Hobert50n's tech;l ica l kno\\'ledge then stood him in good stead ; he made a personal sea rch of 
the scra p h eaps o f \\'oo],,'ich Arsenal to find the necessary equ ipment and a plant fo r t.hree tons 
a week w a s soon erected . This gave successfu l results and it was kept in production for a 
consicle,rablc timc. In the early stagcs the supply position was so crucia l that each week 's oui'put 
was sei zed upon with avid ity for shell-filling, etc. This process \\'as taken as the basis of the 
des ign of t.he large-scale GO\'ernment plant at Old bury and later tha t at Q uecnsferry . 

Although thi s work led to the cxpansion otT.N .T. prod uction to a very large scale , it was 
still limit cd by the available toluene and it soon became evident that a slilllarger supply of 
hi gh explosive \\'ould be r cq uired . In order to elee out the T .N .T. t.he u se of a mixt ure of 
T. N .T. and anl1l1oniu l11 nitrate was investigated at the Research Department. Trinitroto~uen c 
is in itself defi cienl in oxygen whilst ammonium nitrat.e has a slight excess . A balanced m ix tme 
"'ould bc obtained by add in g ;tbont four parts of ammonium nitrate to one part of T. N .T . At 
that t ime it was neccssary to add a bont 'JO % of T. N .T . to enable t he mixture t.o be melted to a 
slurry aud poured in to shells , but 1I1is was rCl11cclicdla.tcr a nd made it poss ible too use the mixture 
containin g 80% of n itrat.e. The deto na tion of lhis mixture was a dirficult matter and numCl'O\lS 
,)( 11er d 'iCflculLies a rose such as hygroscopicity , corrosion of m eta ls owin g to hydrolyi ic 
di ssociation , formation of dan gerous salts w ith copper, etc., decomposition of T. N .T . by traces 
of pyrid ine and t.h iocyanate, transitions of crystall ine form at - lGo, 32°, SSo, and l:lS o. 
The aJJll11o ninl11 nitrate had to be made from Chil e saltpetre by double decomposition a nd was 
difficult to puri fy. These d iffic ulties were overcome step by step and this " d il ution " of the 
T.N.T. enabled the quantity of available h igh explosive to be increased enormously. The 
JIlixed explosive was named " Amatol. " (I h a ve refrained from mentioning names of the 
staff workin g 111lder Robertson , but think that the name of E . R. Deacon , who has since passed 
away , shoul d be p ut on record for his valuable work on amatol.) 

Ano ther difficulty was that amatol gave little or no smoke on detonation and this made it 
difficult t o locate the burst of the shel l. To remedy this, smoke mixtures were devised and 
illcorpor;ttecl into the sh ell filling. ' 

;\leanwhi1c scr ious d ifIicu lties arose in the production of cordite owing to shorta ge of acetonc . 
It \\'a :> n ece~;sary to clevise a p ropellant of the S;Ulle ba llistic proper tics as corclile M.D . without 
lIsin g acetone; it was also necessary that m a nufacture should be capable of being canied out ii1 
the exis tin g plant. This was met by the introduction of a new propellant , " Cordite n. .D .B .", 
ill which , the solvent used was a mixtu re of ether 8.nd alcohol. This p ropellant was ultimat ely 
manufact ll red in enormous qu a nt it ies in the largest propellant :factory at Gretna . 

As the war proceeded , the difficulty of obtaining chemists for research work and for mannillg 
the factori es became more and m ore acute . Scientists had been sent to the Front regardless 
of Lheir value in prod ucin g v ital supplies of munitions. It is amusing to read in a leaflet issued 
hy the Parli a mentary Recruit ing Committee the a d v ice given for Enlist.ment in Special Corps : 
" ~len specially enlisted (a) such as Navvies, Tunnellers and Chemists." 

J n I H 17 lloberlsoll wen t to France and interviewed many scientists . This ultimately led 
tn the ret urn of valuable scientifiC workers to this country. 

At the en d of t.he war in 1918 the st aff of scientists numbered one hundred and ten. \Vhen 
t he news of the Armistice arrived , Robcrtson a nd a group of the sta.ff were engaged in a couda \'e. 
I t ,,"as t ypica l of Robertson that he solemnly proceeded with the discussion and for another 
hour the scientis ts had to possess themselves in patience and continue the discussion . 

During the war Robe'rtson \yorked untiringly. He made a point of v is itin g the laboratoric!'i 
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as ofteH as possible to get fit'st-ha nd information on the progress of the work . I think it may be said that this formed the peak of his long and active career. He was in the prime of life and rendered truly great services . 

It was during the first '.Vorld vVar that he was elected a Fellow of the Hoyal Society (1017 ). In U1l8 he IV":'; created a I< .B .E . in recognition of his valuable work. 

1019-1921 . 
1\'1u ch research. work remained to be done after the war, but the staff uwincl led rapidly afte r tIle Armistice. Robertson's time was very much occupied in the question of reorgan isation of lhe conditions of employment of scientists. He continued to be a member of the Ordnance Committee and several other Committees until he left the Department on March (ith, 1921. 

1921-1936. 
On the retirement of Sir James Dobbie, F.R.S., from the post of Government Chemist . Sir Robert was appointed to this position and took up his duties on March 7th, 1D21. In the Government Laboratory, which was already very efficiently organised, he was free to clevotr himself to work which was congenial to him . He took part in many committees and found time fur private research. 
The post of Government Chemist carries with it other duties, as he is Chief Agricl11tmal An<tlyst, l~eferce uncler the Food and Drugs Act, and Advisor to the Board of Cu stoms "11(1 Excise . The magnitude of the work of the Government Laboratory can be judged to some extent from the impressive Annual Reports. It increased largely during Sir Hobert 's tel1ut"l·, owing to legislation such as the Safegnarding of Industries Act, ete. 
Apart from the routine analytical work, special investigations were carried out at the Laboratory to assist Departments of State, e.g., the carriage of dangerons goods at sea, the elimination of sulphur dioxide and nitrous gases in the atmosphere, the effect of lead tetraethyl in petrol 011 health. the investigation of the mineral resoltl"ces of the Dead Sea for the recovery of po tassium chloride, bromine, etc. Sir Hobert served on numerous Committees uealill g wilh these and other subjects . 
R esearch on Infra-red Absorption Spectra .-Robertson's great wish was to uevote himscli to research. He told me that he felt he must do research" to save his soul. " The wotlc on infra-red spectra dealt with the three hydrides NH3 , PH3 , AsH3 • Hobertson 's in terest in the subject "ro~;e out of the explosive nature of ars ine gas, and the origina l object was to delermine whether its decomposition would be accelerated by exc iting th e . molecule with one of ih vibra l ional frequenc ies . He was fortunate in having the collaboration of J. J. Fox. \\'ho hau considerable experience in spectmscopy. The work was described in a series of papers in the Procet'ili1!gs of the Royal Society by Rober tson, Fox, and Hiscocks. 
Special precautions were necessary to overcome the effects of electra-magnetic distllrbancc~ and Illechanica l v ibrations caused by heavy road traffic. A tetrahedral structnre was deduced for each of the three molecules, though not of ' equal height. The moments of inert ia were calcllhted. I n addition to the rotation system shown by PH3 and As1I 3 , NH3 was fOllnd tu have a further system of rotation. Beer 's law was fonnd to hold accnrately. At lhat time there were very few infra-reel spectrometers ill the whole world. There is no tloubt that the work of Robertson and his colleagues greatly stimulated infra-red spectrometric work in this country and abroad . 

R esearch on Diamomls.-The published work on the infra-red spectrum of diamonds showed some discrepancies and Robertson proceeded to make a study of uiamoncls from differenl sources . In the examination of the llrst six diamonds one behaved abnormally. The olltcr five gave a strong absorption band at 8 [.I.. but the sixth gave no such band. Later, other examples of this abnormality were found. Differences were also found in the uHra-vi lllet. Other physical properties were examined; son' e of these properties showed differences between the normal diamonds (Type I) ancl the abnormal (Type Il). In all, six a bnormal diamotllls were fou nd, ont of a total of three hundred examined. The joint work (Robertso n and :I[[utin ) was summarised in the Jubilee Lecture to the Society of Chemical Industry (Ch elJl. lIlId 1 Jl(i., 19404 , 18) in which the significance of the physica.l properties was discussed and' snrmises wcre made as to the conditions of formation of the two types in Nature. 
R obertson took some interest in the question of the artifIcial production of diamonds amI examined tl le m in llli: specimens left by J. B. Hannay to the British Musetlm in 1880. ;\ t least onc of these pru \'<:u to he of the abnormal tv-pc . 
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1!l3G- l !l:3lJ. 

]': obcrt>'L'J1 rct il'cd from the c..;o\·ernment Laborilton' on . .'., pril IGth, Ifi3G . He continued , 
110\\"C \"<'1" . to SC'l'YC on seyc ral Committees. In 1\:)37 he resllmcd expcrimental work ilt the 
Dan- L1l'ad;l\- Laboratory. He designcd and made apparatus for th e explor<ttion of spectra 
into the deep infr;\-red, i.e., from 100 fL . dO\\'Ilwards . In the middle of 1!1 30 the war clouds 
became ominous and at the age of 70 he offered his ~crviccs to his old Research Depar t IllE'n t at 
Woolwich. 

1930-1945 . 

At the ou tbreak of the war, the work of the Eesearch Department was decentralised . 
Eobertso n was placed in charge of t he section which was stationed at University College, 
Swansea. The work was a lready well organised and Sir Eobert was thus free to spend a large 
proportion of hi ::; time on Committee work under the Scientific Advisory Council, where his wide 
knowledge of explosives was of great a ssistance. In 1939 he was appointed Chairm an of the 
Committee 0 11 H igher Explosives . From HHO to 1()42 he was Chairman of the S .A.C. Committce 
on Chemistry of Explosives and Physics of Explosives . He served also on a number of other 
Committees. T he attendance at the meetings in London involved a great deal of t ravell ing 
and included some hundred night journeys, a n effort which would have taxed the strength of 
ma ny a younger man. He was awarded the Davy Medal of the Royal Society in 1944 in 
recognition of his valuable services to Science and the Nation . 

1945-'-10-19. 

At the end of the war Robertson had attained the age of 76, but was still full of vigo nr. 
He resumed his work at the Davy Faraday Laboratory, perfecting the technique of infra-red 
work and experimentin g on the synthesis of diamonds. He extended Hannay's work and 
endeavoured to obt" in crystalline carbon from solutions of cyanides in molten silver and other 
met<1ls. 

He was a mem ber of the Armaments Hesearch Advisory Board lln t il h is death. He was 
Chairm an of tile Committee which dealt with the Armstrong Melllorial F und (19'W-1948) . H e 
co nti \H1 ed <1 S a Ce nsor of the I~oyal Institute of Chemistry until 1fJ4G . 

In 1U47 he took a n active part in the Centenary Celebrations of the Chemical Society. He 
was Cllai rman of a n Exhibition at the Sc ience Museum illustrating the achievements of British 
chemists during t he last one hund red years and brought together a remarkable collection of 
app,natus of historical interest . 

In 1 ()48 he was appoin ted Editor in Chief of a comprehensive work on " The Science o f 
Explosi\'es, " but after putting much work into this he was ultim ately compelled by failing 
health to relinquish thc Editorship . 

He was practically free f!'Om illness unti l the early part of J948, when he had a bad heart 
and congestion of t ile lungs . His tough constitution pulled him through, bl1t he was much 
wea ken ed . r n 1(1·(9 he had influenza and broncho-pneumonia alid passed away at his home 
in LOtHion 011 April 28th, just eleven d 3.Ys aftcr his 80th birthday. He might almost be said 
to have die() in harness, and I am S;.1l'e he would not h ave wished it otherwise . 

Tlws ended a long and strenuous career. It was probably fortun<tte for him that he had to 
forge his way by hard work in his early years. From the beginning he strove after success <\11d 
achie\'cd it in a high degree. His honours included a presentation gold watch from the 
Secretary of State for , Var in recognitioIl of gall an t behaviour after a serious explosion in 18!l,i , 
thc Fellowship of the lloyal Society in 1917, the K .B.E. in 1918, L L.D. St. Andrews in 1923, 
the Silver Jubilee l\lcdal in 1035, the CoronC'.tion Medal in 1937 and the Davy IVledal of the 
l\oya l Society in 10H. 

In all tllat he undertook he worked t irelessly and conscientiously; his tenacity of purpose 
carried h im t hrough many d iffIc ulties . He was supremely self-confident, frequent ly a utocratic 
and domineerin g. His to ugh constitution enabled him to retain his vigour into old age and 
his stud ioll s disposition remained with him to the end. He strove after recognition, but h e had 
also hi s sent imental s ide ; he was greatly attached to his old Univcrsity and to his chemistry 
profes~or , and had lll any othcr intimate friends for whom he h ad a real affection. 

Tl1tcl' lIatiulIal Relationships in Chcmistr),.- An acco unt of R ober tson 's activit ies would he 
incomplete wi thout some reference to his efforts to further co-operation and friendly intercourse 
with scient is ts ;tbroad. As President of the Chemical Section of the British Association at 
Toro nto ill IfJ 2'~ he made many lasting friendships. Whilst on the American continent he 
trowelled to Vanco uver and back, and then to the Unit ed States, where he established profitable 
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relations with our fellow-scientists. III 1927 he visited paris as Royal Society representative . at the Berthelot Celebrations and made a further visit in 1!J31. In H)30, and again in 1\)3·1, he visited Belgium and Northern France in connection with the problem of water-pollution. In 193'1 lle attended the International Congress of Chemistry at lVladrid <wcl ill 1931i he visited Eoumania, Istanbul, and Austria. In 1937 he went again to Paris for the Congress of I ndustrial Chemistry, and in 1938 he took part in the International Congress of Chemistry al TZome. He readily got on to a friendly :footing with scientists abroad and in return he welcomed them on their visits to this country and showed them hospitality at his home. In so doing he rendered a real service to Science. Vvith him national boundaries formed no barrier to the establishment of fraternal relations. During the war of 1.939-l(J·15 he 'Was in very frequent contact with the Canadian and American representatives and did llluch to promote their co-operation. 

In this connection the" Catalysts ' Club " should be mentioned. It was establisheLl abollt t hirty years ago, and onc of its p urposes was to entertain distinguished foreign visitors to this coun try having similar interests to those of the Club. H.obertson look an active part ill this ane! often presided at the meetings. The Club was well named anel Robertson was distinctly Cl good catalyst . He was good company and , as one member put it, tlley liked his pawky humour. Societies and I nstitutions.-H.obertson's loyal devotion to the learned Societies was a feature which greatly impressed his colleagues and friends and he attended, and oiten presided at , a great number of scientific meetings. 
R oyal Society . H.obel~tson was elected a Fellow in 1\117. He served on a number of Committees , including the Committee on Applied Sciences (1919·-1922) and the Committee for exhibit on Pure Sciences at the British Empire Exhibition (1022) . He represented the Eoyal Society on the General Board and Executive Council of the N .P.L. (1925) and in the 13erthelot Celebrations at Paris (1\127) . He was awan.led the Davy Medal in 19'1,J- . 
Chemical Society . He was elected as a Fellow in HJ07 and was a Member of CouncilllllO-1922 . He was a Vice-President in 1926-1929 a nd again in 1936-1939. In 1022 he represented the Chemical Society 011 the Conjoint Board of Scientific Societies . His activities in connection with the Centenary Celebrations are mentioned above. 
Faraday Society . Elected 1920, he became a Member of Council in 1921 and was President in 1922-1924. 
Royal Ius/itntiou. I\obertson was a devoted member of this Institution. He was elected in HJ21 , became :Manager in 1924, Secretary 1926-1929 and Treasurer 1929-l!HG. During this time he acted as Vice-Chairman. ,\Vhen the renovation of the theatre and various building became urgent he took an active part in obtaining the necessary funds (about £100,000). During the Faraday Centenary Celebrations in 1931 he frequently presided at meetings. Bl'itish Associatioll . Robertson was President of Section B (Chelllistl),) at the Toronto meeting of 1!l2·L 
Royal Institute of Chemistry . He became a Fellow in 1897, Member of Co unci l 1015-19 \ 8 and 1\)21- 1932 , Vice-President 1!l18-1921. 
S alte1's' hl stitu te. H.obertsoll was appointeel D irector in 1937 and continued to hold this post until shortly before his death. . LoudolL U·Jlivcl'sity. Member of Boan.l of Studies for Chemistry and Chemical Industry 1921- 1925 and l!H·1. Board of Advisors in Chemistry. 
RamsllY Fdlowship.~ . Member of Advisory Committee 1021. 
Hall/say Chclllir.al .Euginccrillg Dej)(lrtlllcJl.t. lVrember of COlllmittee. He was also a member of a Humher of olher Scientific Sociciies and of the l~oyal Society Club H1Id the Ai.hcn::e ulll. His activilies in cO llnection with the St. Andrews l.Jlliversily Club, Lon(IoIl, have :drert(ly been mentioned. 
He maintainecl a close connection wi t h tlte Scottish Universities t h rough his position as Advisor in Physical Chemistry uuder the Carnegie Trust. 1{ . C. FA\~ME1~. 

F . E. WHITlIORE. 

1023-1949. 

FR .. \NK EDW:l.lm \VmDlORE lost his life on July 25th, 19-19, at the age of ~Li in a climbing accident in Swilzerbnd and h.is death came as a se\'cre shock to his former teachers and to his colk:lglll'S and mall)' hiends in Birmingham. 




