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liichael Faraday

The 25th Lugust 1967 will be the centenary of the death of
Michael Fgraday. t is a measure of his greatness that many in the present age
can visualisé the true power of his mind even more fully than did his contem=-
poraries, The radical nature of his thoughts seem to us, on occasion, to
outstrip the vocabulary of the mid-nineteenth century. Feraday himself
attempted to remedy this defect and, in consultation with Nicholl and the
omniscieﬁtKiilliam”fhewell, produced the terminology now familiar to all.

Try to describe,in concise terms, basic electrical processes,without using
the words ion, electrolyte, anode, cathode, clectrode ete, TFaraday had to
visualise the processes themselves and to grasp the significance of his experi=-
mental data in terms of an underlying unity in electric, magnetic and optical
phenomena = a unity only suspected by many brilliant contemporaries, but,it
would seem, ncver doubted by the man himself, The Prince of Lxperimenters was
a title conferred upon him by the Victorieans; now it does not seem too much to
describe him as an Imperor among Natural Philosophers who established his right
to rule on the basis of revolution, This revolution was one of physical theory
generated, sustained and developed by F.raday so as to enfold the results of
experiments of zreat power and simplicity., A combination of lazare Carnot
and Napoleon might be the military equivalent though the latter, at any rate,
makes an odious comperison in terms of motives and morals.

The son of & blacksmith living in I.ondon, Faraday had a background of
financial poverty, though it was rich in family affcetion within the atmosphere
of firm though cheerful picty of the Sondemanian Church, a non-conformist sect
of which he was a life-long member, His formal education was, in his own words,
'of the most ordinary description, consisting of 1little more than the rudiments

of reading writing and arithmetic at a common day-school' .,
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Mt the age of fourteen he was crrand boy to MNr. Riebau, a bookseller of
Blandford Strect and later was apprenticed to him to learn bookbinding, This
was a fortunate situation, Ricbau was a good mastour.and, whilst. tralnlng the T
boy well, allowed him to rcad whatev r might be of interest among books that
came in for sale or binding. : ; ‘

Gelf-improvement did not come in w1th (uucn Vlctorla, thlrty-years before
her accession this gifted apprentice arranged a study-programme based upon
Dr, Isaac atts 'Improvum@n* of the Mind' and the well~demonstrated scientific
lectures of a Mr, Tatum. Of all the bQOka he rcad, lime. Marcet's 'Conversations

Chemlst:y' vas rost valuable to the young i raday, it wes up-to-date
and told him of Humphry Davy's recent ¢léctrochemical discoveries, opening his
eyes to the possibility of electricity as a mcans of explaining diverse chemical
phenomena, Finally he contrived to hear Dovy himself lecture, During all these
years he was served in 2 tutorial capacity Lj“ccn;:"~ﬂu10ﬂs and letters exchanged
with better-cducated contemporaries, particulérly with Benjamin Abbott, a well-
cducated clerk who became a life-long frierd, Viith this help and first-class .
natural critical and analytical faculty, Faraday was probably better placed to
derive benefit from Davy's lectures than were many nominally better schooled
contemporaries, Hc resolved to work at the Royal Institution and eventually
obtained a post as laboratory assistant to replace a certain William Paync who
was thrown out for brawling, L .t us hope lr, Paync settled down happily elscvhere,
we owe much to the bellicose habits of his youth,

Soon ofter his appointment %o the Royal Institution Teraday saw something
of Turope in company with Davy end Lady Lavy,., His position carried rather
anomalous social status, a sort of amateur valet and professional assistant to
Davy and he was not very banqy about this, particularly since Lady Davy lost no
opportunity of treating him de haut en bas. 4ti11 he did sce Lurope and met
some of the leadin; secientists there, .ventually the party returned to England
and dutics at fbr Royal- Iast -itution wore resumed, Froa then omward Faraday
progressed thoubh not always szoothly; it was difficult for Davy to rcalise
that the very intelligent and able young man he had helped,was going to be even
morc than a first-rote sccond-in-commend, Did not this position itself constitute
an unlmaglnabAc advancement for a self-educated bookbinder?

Initielly it wes not in physics that rcputation ceme, 0ld books cen be
found which rcfcr to "Mr, Faraday the well-knovm chemist' and he was well on the
way to earnin. substantial fcos as a consultant; work he later gave up, at
considerable financial loss, to have more time o devotc to pure research. 1t
about this tlmc he marricd Sarah B rnard, the sister of a friend of his, This
happy unlon lasted some forty yecars, until his death., 4 photograph taken late
in life shows a rathor quaint old lady, in fact she scems to have been a
companionébie;“spirlted woman of good gencral education with no pretensions to
science or 'intellectualism' eond she was an ideal wife for him, The Brrnard
end T raday families weice all good fricnds, the young Barnard children forming,

as it were, the family for ‘the childless Michael and Sarah,
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From the late 1820's onward, Foraday, now a Fellow of the Royal Society,
became more and more concerned with the investigation of electromagnetic
phenomeha, culminating in 1831 with his great work on induction. Over the years
he had come to support theories which were decidedly unconventional, the chief
of these being to reject 'Action at a distance', wrongly attributed to N-wton,
which required that one body exerting a force upon a distant body did so
instanteneously and without affecting the space between them,and to adopt
Boscovitch's hypothesis which rejected the Drltonian billiard-ball atomic
concept and replaced it with the idea of atoms as point centres of force,

From his electromagnetic discoveries and with this background, Feraday
constructed the foundation of an electromagnetic field theéory involving the
idea of cufved lines of force and a finite transmission time for the force
across a space which wes, in some strange way, modified by the presence of the
field, These ideas went much against conventional theories which had

.performed sterling work in the hands of such giants as Laplace, Poisson, .mpere
and Coulomb, < ualified support for the new ideas came from Kelvin, but later on
another brilliant youngworkcrread of them with deep interest - James Clerk lMaxwell.,

“hilst elaborating his theories and experimenting,there was much other work
to be done, The Royal Institution Friday Evening Discourses were inaugurated and
Faraday, who hed cerefully developed his lecturing talents as a youth, was the
main attraction with his excellént clear style and first-class demonstrations in
which he was aided by his only full-time assistant, an old solider, Seigeant
hnderson, who rcmained with Faraday and the Royal Institution all his life,

In earlier years work had been done on the nature of steels, optical glass
and mysterious residws in bottled fuel gas in which Faraday discovered a new
compound, Benzene, Hc contributed to knowledge of the liguefaction of gases
and to what later bucemc known as the colloidal state., The glass investigation

‘yielded extra dividends in that it provided a suitable medium to demonstrate
the rotation of the plane of polarisation of light by a magnetic field, a fect
which had been suspected as a result of his ideas concerning light as an electro-
magnetic disturbance, Para and dia--magnetism also was discovered and investigated,

Throughout 2ll t..c ycars of his work Fernday retained robust physical
health; he thought little of a walk of thirty miles and Sarah only became
alarmed on one occasion when at the age of fifty he covered a distance of fifty
miles in one of his rembles! Unfortunately his mental health was less tough,

He had always regurded his memory as poor and in his days of self-improvement
had gone to great lengths to better it, Nonetheless, as years passed he had
reeurrent intcrvals when he could retain little or nothing in his memory and
felt giddy and confused, In this state,rest uas a great help and after a spell .
of enforced idleness he would return to work with vigour and power of mind
almost unabated. I'rom his mid-sixties onwards, however, memory lapses incrzased
and it became cvident to all, himself included, that lack of co-ordination would
force him to give up his famous lectures and demoirstrations at the Royal
Institution, |
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On 20th June 1862 he delivered his last lecture and résigned from those
duties, going to live &t 2 pleasant grace and favour housc near Hampton Court
which had been made available to him sinée 1858, In 1865 he resigned from the
Royal Institution and sank into quiet senility for thc remaining two years of
his 1life. Thepe vere moments of clarity, but in general he just sat staring
into space, / visitor called to question him on his work on colloidal gold;
he could elicit no answe: save the remark 'Oh yeé....bu utiful gold,...' in
a fecble voice, ".;?he voleano was extine:. TIaraday remained thus celm and
peaceful and on. day, sitting in his cheir, sleep passed gently into death,

His influence on physics was enorm-us, Through the mathecmatical work of
Maxwell, who knew him well in later years, his new ideas about electro-magnetism
were developed, elaborated and comminicated to moxe conventicnally educated men
of science who could not always grasp his peculiarly personal vey of expraessing
his advanced ideas. Indeed some of the moie cxtraordinary implications of Maxwell'ls
Dynamical Theory of the ..lcctromagnetic Tield had to wait for almost twenty yeers
after Poraday's death before the work of Hertz furnished experimental proof
convineing to alil, There is some cvidence that in the mid—nineteenfh century,
he was dimly groping towards field theoiy concepts more in keeping with thoughts
of later gensrations. We carnot know, but at lcast one eminent authority on
Paraday (L., Pearce villiems) feels thot to be the case, There just wasn't the
yvocabulary .to exprcss what was hovering in his n.zd,

Had Frredey ncver lived,the phenomsna he observed would have been found by
other workers; indced Joseph Henry in the U,S.A, was well advanced and in some
respects slightly ahcad cf him in vorik on irdustion, Dcspite this, it is in the
unravelling, following up and unifying of the diverse experimental rcsults;
in the creation of a unificd ccience of elcctro-megnetism and optics and in its
setting out as a brond founiation fer leter men to build on that is made .

manifest the particuler gonius of fichucl Farady.

G, W, Gardiner

Get Me an Lstimate cecee

"Britain needs a progressive industry, and dynamic salesmenship" (Chairman 0.1.)

"It says herc that Ellisons are agents for Rhomarrdl now'", I said, "It used
to be VW verley ilectris." "No harm in trying 'em", said Jock., "Ilstree 5096",
T dialled, The ringing tonc went on for a very long time ..... Eventually -
® 'E1lo", said a tired female voice, " 'Illo", I said, "Hllisona®" "Yea", it
said, "Hay I speak to your Sales Department pleese?" "ot department?"
"rales", I said, "Yes, so you said, but wot of?" "I want to meke enquiries

about Rhomendl. ccuivbment", There was a pausc, "About wot?" it seid,
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"homeaal eyuipment®, snother peusc, ‘van you speil ityd, "k-n-U-M-A-;N-D-L", .
I said. "No'.", seid the voice, judicially, "But I have their catalogue with
your name on it", "OhL" (Pause) " 'Ang on - I'1l meke enquiries", The line
went dead for four minutes, "Are you still there?" said the voice, "Yeé",

I said., "I'm putting' you through to our 5:lcs Department", I waited for two
minutes, ."Hell-o", said a new voice, "Hello", I said, "I would like to make
some enquiries about Rhomandl equipment, please"., There was a pause. "iould
you mind spelling it, plcase?", "Not :t 2ll", I said, "R~H-O-li-A-N-D-L",

"Funny name", said the voice critically; "Sounds German", "It ié", I said,
"Hold the iine pleese", There was a further wait of four minutes, "Hello"

said the voice, "Yes?" I said, ".pperently we do deal with it, but I'm not
sure which department has it. '-..c.:ould you mind continuing to hold on?"

"Mlith pleasure", I said, reaching for a cigarette, 14 f’ﬁrther wait of three
minutes, "Hello", said the voice breathlessly, "Welcome back", I said, "Sorry",
said the voice, "but I find we don't deal with it ourselves - only through one
of our subsidiaries, but now we cen't find their address or tclephone ‘humber.
Could you hold a little longer?" "I might as well", I said, "now we've got so
far", I.put my feet up on a chair,

"Hello", said the voice, "Yes?" I said, "/ell, it's something like
Aveney Electroniecs, but I'm terribly soxry we just can't lay our hands on their
address or teleplione number, Ha! Ha! You must think we're terribly
inefficient!" "I wouldn't have said that, exactly", I said, - "I suppose it
wouldn't be Waverley Eleétric, by any chance?" "Just a moment - I'll see",

I 1it another cigarctte,

"Hello", said the voice, "Lny luck?" I said, ™/ell no, = I mean its
something like that, but we just can't find it, I'm terribly sorry". "Thank
you", I said, "I'll ring them and sce", I rang Healtham 4096, ‘'Hello?", said a
voice., "Waverley Electric?" I said, "Yes" said the voice., - ".re you still the
egents for Rhomandl equipment? " I said, "How do you spell it?", said the voice.
"R-H=-0=if=/-N-D-L", "Just one moment please",

"Hello?", said & new voice., "Good afternoon, I think it is", I said; "'re
you still the agents for Rhomandl?" "Wc are indeed", "Thank God'", I said,

"I want to know the price of their Marine Radar, type SZOK 18", "itho did you
say you were?", said the voice, "Radio and Space Research, Slough", I said.
There was a pause, "You've got some ships then?", scid the voice, "No", I
said, "they're' all in use on the Brain Drain", "Ha-ha'", said the voice, "then
you don't want a marine radar - really - do youl" ™well - yes, I do", I said,
"It's one way of getting a cheap Y-band radar"., "Yes", said the voice, in the
tone one uses to impoverished relatives, "I'm afrsid we don't deal with it here,
You want Navigationsl Aids—- Greerwich 3096", "Thank you", I said, but the line
was already dead,
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I rang Greenwich 3096, '"Hello", said a voice, ™" averley Llectric?"
"Uh~huh", said the voice, "I'm making enquiries about Rhomandl Marine Rédér,
type SZOK 18", I said, "Radar?", said the voice. '"That's r_ight"; I said.
"ie don't deal with Radar here™, said the voice, "only Nav, £ids.," "Isn't
radar a nav, aid, fhen?", I savid. "Opinion", said the voice sententiously, "is
divided. And we don't decal with it now, You want illisons - Elstree 5096",
I rang Ellisons, The ringing tone went on for a very long time ,....ececcse
" 'Ello", said a tired female voice, "I'm back”, I said "Could I speak to
your Seles Department again about Rhomandl equipment?" "Oh, it's you", Pause,

"iello", s¢id ¢ familiar voice, "I rang you a little while ago about
Rhomandl" I said, "So you did", said the voice, "Any luck?" "Yes and no", I
said, "Waverley do Rhomandl gear, but not Radar., They say that you deal with
radar at Ellisons". "Oh! I didn't know you meant Rcdar! We do deal with that
but not here, You want one of our subsidiaries = if you hang on a minute I
can give: you their addiess and telephone number ,...."

F.V.B.

“To \."rhom ..0......."

S0 you think the world's yours, you poor littlc man,
With your penéil and paper and slide-rulc in hand,
Your bombs and your rockets that never can miss =
How could I ever explain the warmth of a kiss?
/nd your puny electrons that whizz round and round,
The ery of young children? Your ears hear no sound,
Your cyes you were given so that you might see,
Yet you turn them away 'n' let suffering be,
So long as it's others and never your own,
You're up in the morning, by evening you're home,
You think your salvation is well within sight,
Because you did nothing, you think you did right,
With all of your power, d'you think you can stand,
On the edge of Life's doorway, whilc the last grain of sand,
Falls through the glass, as Death's lancet sting,
Strikes deep in your bosom and rcveals everything?
D'you think then my friend you can give all the answers,
With plesmas and protons and satellite passes?

R.D. M,
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The following letter in the N.w Scientist of 27th July 1967 may Ee of interest

to readers:-

Sdr,

I have been asked by Lady I.ppieton to write the life of Sir “dward Appleton,
and would be most grateful to hear from any of your readers who have letters or
other material bearing on his lifec and work; or who have reminiscencésbf
Sir Edward,

Ronald 1/, Clark,
10, Campden Street,
Kensington, London, W,.8,

Staff News

Congratulations to:
John and Bileen Pearson on the birth of their daughter Rebecca Jane,
Chris, and Pat Martin on the birth of their son, i
Mike and Maurecn Bethell (Maureen Lrmstrong) on the birth of their

-son Stuart Alexander,

Telcome to:

C. &, F, Brant Non-Perm, S.A.

Mrs R, H, Bigland Non~Perm, Personal Seerctary
G 1P Kerr Non-Perm, C,O.

K, Feldmesser Non-~Perm, 5,0,

Foo C. L. Non-Pcim, Tech, Officer (S8ingapore):
P. R. Thornton Non-Pcrm, A,.5,.0,

kg o Soopée Perm, A.%.0,

Mrs K. Gourlaj Temp, Personal fecretary
‘Mrs C. E, Place Non-Perm, C,0,
“Miss T, 3. M. Richens Perm, 5.0.

R. B. Haines Perm, 4.E.O.

M. D, Austin Temp, A,E,0,

R, G. Flavell Perm. E.0. (Lerwick)

Mrs B. M, Practor Non~Perm, Cook

Return Sports Lvening with the A.C,.0,
On the 27th July, R S R.S. sportsmen (and women) of varying skills,

gathered in the sinister but picturesque grounds of the ldmiralty Compass
Observatory, to join in the battle (in a friendly sort of _way) against our

neighbours who work on the other side of the moat.
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The disappointingly dull evening did not affeect the vigour of activity, and
after the strife was over the scorcs came out as follows, : i
Cricket R.5.R.5. won by 25 runs,
Tennis After a very close struggle, ..C,0, won by 5 sets to 4, The last
few sets were played in semi-darkness and the gain or loss of a
few points could have sweyed the score,
Table Tennis R.S5.R.S, won 3 - O,
Darts I was dragged in to play at the last minute by a drunken colleague -
but we still won 2 - 1,
Bowls /.C.0, von 24=9
The evening's sport over, we all retired for beer and "butties", kindly
mede available in the pleasant and roomy bar,
Our thanks are due to our hosts, the A.C.0., vho enabled us to have such an

enjoyable evening,

- -Bob- Slater.

Tramps! Ball

During the past wecks vast changes in the 'decor' of the 01d Building have
been taking place, Tor staff who have not yet obscrved,two panels dividing the
table-tennis room and bar have been removed to create a longer area, A bright
arrey of new red curtaining has becn hung and old chairs hove taken on a 'get
with it '67 look! by the addition of a coat of paint,

You may well ask why the sudden chenges? The occacion, a 'Tramps Ball',
being held Saturday 23rd Scptember 7,30 p.m., The first of many coming social
events to take place in the new atmosphere of the 01d Building,

'"Tramps! will be dancing to the-music of the Merrydown Jump'Band; Staff
are asked to obtain their ticket (6/- per heed, inclusive of supper) from
members of the Sports and Social Committee, Not to be forgotten attractions - .
KEG BITTER and a prize for the best dressed Tromp., Remember and make it a date,

Maureen Stacey

(on behalf of the i
Committee)

P.S. No Respectable Pcople admitted!}

Cricket
On July 19th we played a second match against the Met, Office Lxperimental
Station, R.S R.& botted first ond scored 105 for the loss of eight wickets in
fifteen overs, thanks mainly to a fine half-century -by May (53). The visitors
scored 71 for 9, with Lane and Moosagce taking threc wickets each,
. In the return match against . ,C.0, on 27th July, R.S.E.S. scored 93 -5 in
fiftecn overs, our most successful batsmen being Hopkins (21) and May (45 n,o,)

£.C.0. replied with 63 - 3, so we were able to avenge our previous defeat at home.
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oeveral mrtoches have been cancelled recently due to rain or lack of

support, and our next match is ageinst I.C.I. (away) on August.2Lth,

Graham Thomas

What is your "Fog Index"?

Some recent issues of the R.S,R,S5. News have conteined references to the
"readability" of scientific reports, A quantitative measure of this property
is now available. In his book, "Writing Technical Reports", (Penguin Books,
Ltd, 3/6), B. M, Cooper defines a Fog Index thus:-

F.I. = (/verage number of words per sentence + percentage of words of
three syllables or more) x 0,4
A Fog Index of 12 is the danger point, Tests on R.S.R.S., publications
selected at random have shown values in the range 15-20, Try it out on your

' own "magnum opus"!

Pea=-Souper

Poetry

The Zditor is grateful for the poems received; but, owing to limitations of
space available, asks for no further contributions of this type until the present
collection has appeared in coming Newsletters. Then readers will again be invited

to submit their writings.

Letter to the Outstations

. v e

. Some of you may wonder how we progress to 1905, not the Ldwardian date in
the past, but the I.C T, 1905 computer installation date in the future, It
canmnot honestly be said that the tumult of rebuilding has completely died down,
nevertheless we may give thanks that pneumatic drills have ceased to drill and
that sharp reports from an explosive nail driver, reminiscent of a humane killer
in a knacker's yard, no longer set ringing the hecads of startled passers-by.

Dust remains, though abating slowly, and we are permitted faint visions of
future dclights in the sight of a sort of perforated white metal ceiling now
nearly finished and hiding the screcning and suppoirt work in position above it,
All very smooth and secientific it looks, I'm sure,

Nothing is usually written cbout resignations until the formal notice
appears, but its good for the soul to ignoxc the rules occasionally., This month
a worthy excuse for this exists in telling you of the coming retirement of
Mr, Curtis, who has played his part in rescarch at the Stetion for over thirty
years, During this time he hss been associated with many and various experiments

and has recollections of many scientists including those of the stature of
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Lppleton end his co-iworkers,

Compared with thirty years' service the writcr is a new boy and claims

the lad's right to impertinence, for having asked no-one I speak for all in

saying thet we wish you well for the future, Dump.

A safe assumption on the part of,

Yours sincerely,

The Tditor



