President: The Right Ilun. LORD PIRRIE.

58, Romford Road, Stratford,
January 31, 1907.

PREFACE.

During the financial year which has been brought to a close
this evening, several lectures have been delivered to the junior
section of the membership by Messrs. T. F. Aukland (Com-
panion), A. E. Battle (Member), and J. G. Hawthorn (Member
of Council). Abbreviated reports of some of these lectures
are now published herewith to give an idea of their scope in the
hope that in the coming year arrangements may be made in
good time to have a systematic course of lectures specially for
the junior section on evenings which will suit the majority and
avold the class evenings.
Jas. Adamson,

Hon. Secretary.
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Report on Lecture |— Electricity

By Mr. A. E. BATTLE (Member).

Delivered on Monday, October 8th, 1906.

In undertaking this series of lectures it is my intention to
view the subject from a popular rather than a’mathematical
standpoint. | propose first to deal with the,SubBe,ct of Elec-
tricity, historically tracing its source touchm% riefly upon
eIectrlcaI_Ehenomena and |Ilﬁstrat|ng these with_experimens.

There is a ﬁopular Idea that electricity 1 of modern dis-
covery and the assertion that the knowledge of electrical
phenomena is pre-historic will, I have no doubt, be some-
what discredited. Yet such 1s the case, The savages of
the West Indies and South America devised a game of Chance
with electrified beans.

I?htnlng has been since the world was, The effect o
rubbing cettain resins was well known to the Ancients, an
even the name electricity dates back 600 years B.C., whfn
Thales the tutor of Socrates mves_tul;ated the then well*
known Ehenomena—frlcthnal electricity. L

It was not, however, until 1672 a.q. that electricity seriously
occupled the attention of men of science, and it Is mterestm%
to note that such an Iimportant part in this discovery wa
ta %n by Dr, Gilbert, physician to Queen Elizabeth.” One
of the earlier forms of frictional machiné consisted of a sulphur
bal{hrotﬁtedd on a spindle and rubbed by a piece of cloth held
In the hand. . :

Towaras the end of the eighteenth century Galvin and
Volt, both Italians, made this”science a special study, and
from that date onwards more than ra;ild strides have been
made. Britajn, Prance, Germa_nx, Italy and America can
all recall wlthV\P_rlde names which will gver be remembered
In_connexion with electrical scignce. Scientists to-day are
making startling discoveries—discoveries which, in many
cases, ‘dash pet“theories to the ground, and in some Cases
seem to surggest that the early i eaT of the alchemist were
perhaps very near the truth atter all, and to certainly indi-
cate that throughout nature electricity plays a _most active
and prominent part. It I1s ever present under all conditions,
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{ndt;c%tmg its presence when the electrical equilibrium is dis-
urbe

Electricity is sometimes referred to as a form of energg
and viewed from that standpoint. It is often stated th
electrical energy Is mutually convertible with other forms of
energy.

Heat energy can be converted directly_into the electrical
form. Ana Paratus for this purpose, the' Thermo Pile, is now
before you. It consists of strlps of dissimilar, metals, in_ this
case ant|m0n¥ blsmut converted In_series. This forms

Thermo Pile.  With this instrument is used the Astatic
Galvanometer (Here the lecturer explained the actign of the
instrument by experiments and models which, bem% con-
nected In series, WI|| indicate any slight current of elec-
tricity set up, by appl }/mg heat to thedunctlon of the bars,
the current tlowing_ar the heated end, from the blsmuth
to the antimony. “This direction can easHY be remembered
namlggmg the feverse to the alphabetical order of their

Elec nmta/ due to chemlcal action or galvanism will occupy
our attentl n c iefly this evening. Sametimes this form " is
known under the name of voltaic electricity.

The apparatus for producing this form istermed a hattery,
and in mmgle form it can be said that the elecrical current
IS roduce owing to the combustion of zinc in somewhat
an ana ogous way as heat i %groduced by the combustion of
coal. obtain electricity from zmcnlsnecessar () make a
connexion hetween that meta with anot er X conductor
and a liquid; the hquid being one which has a chemjcal
?ctlon on the zinc, while the condu%tlon IS qractlcally free
rom its_action.  Eor this reason we find the Tiquid is gener-
alley ? diluf %solutlon of sulpgurlc acid, while the conddcting

tal 15 either copper or carbon

As.in the combustlon of coal C02is formed, so when zinc

Ibem? consumed we have sulﬁhate of zinc formed, which
unlike, the C02 must be remove

r& Ggle ar ement such abs described above, is called a
cell a C0 ec jon of such a battery.

f we take, sa¥ apint of water ma suitable jar, mixed
W|th one ounce of sulphuric acid, and immerse a sheet of zing
no action is observed. But uPon introducing, say, a sheet of
copper and connecting the two metals odifsidé the water
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the zing at once shows signs of being attacked, and bubbles
of I%as rise to thesurface of'the liquid.
ow separate the plates and the action ceases, It is obvious
therefore, that for an electrical current to flow, the circuit
must be complete : to use a technrcal term, there must be a
closed circuit. W hen the plates are separated the circuit
Is termed open. The usual terms applied to the respective
elements are negative and positive, the electrical current flow-
mq from the positive to the ne%atrve
t is obvious, therefore, that the positjve element in the
water_will be the n ative eIemen out .of the water, as has
been jllustrated. wire th rou?( which an electrical cur-
rent_flows possesses many remarka roperties, and here
it will not "be out of place to caII att ntion to the terms
conductor and nonconductor, It can be taken that all sub-
stances more or less allow electricity to flow through them,
metals to a Iarge extent, whereas ‘such materrals as india-
rubber and allie substances only ver feehl Y To the f ormer
Fgrve the term goo con uctorg ereas he latter are clas-
S |e as had con u tors. Brri sub(?tances which are
g con uctors of heat are also %ood conductors of electri-
eat conductors are also_bad conductors of elec-
trr ItP/ T e condyctive proPertres of 3 _body are, however
c lef due to physical or molecular conditions, for it is, found
that su bstances whrch In one physical state_are good cqn-
ductors, In another offer great resistance, Take Water, for
|nstancfe In ts fluid state Tt 1s a t];ood conductor, while in the
form of 'ice its insulating properties closely approach that of

ElectrrcMy manifests a phenomgnon of pressure, known as
EIectrrTcaI otive Force, EMF and In any circyit, any varia-
tron 0 Csets U Sle%trrca current In the " circut,
It being aways reme ere that for an electrical current
};(r)rcfu?w there must always be a complete (termed a closed)
The eculrar roperty of magnetism has been known from
ages Eg tepco% sls neer?lge t%erng recorged In anclent

Inese chronrc les. f a reglular ar of steeI be magnetized
it 1s found to possess. two p es, and say this magnet be sus-
Rended free to move, it will take up a position along the mag-
etic meridian pointing north and south, or, more” correctly,
magnetic north ‘and south ; evidence seems to point, how-
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ever, to there being tw%tma netic south Poles These mag

netrc oles chan e sli }/ Iposrtron from time to tim
any serious onsrd ration of them is out of the province
o t ese Tecures

Now electricity and magnetrsm are so closely allied, and
manifest so manyp enomena in common, that itisvery, difficul
n man}/ ases 0. definite rfrrm vrihrch JS magnetism an
which 1s electricity. Eac ectrical con uctor carryin a
cyrrent ﬁs a_mag etrc whirl as it were around ht andsu
#re in the form .of a S?Ienord manifests all % (nertrea
o angrangenet and is repelled or attracted by another solenol
An. glectrrcal conductor(naralléel with the. ma netrc meridian
also influences (a ma net] needle eflfecthn In a efinite
Ir cton accordin the direction. of the” flowin ent
alsp rnroropo ron to the rntensrtg and quantrt

Eor rnsta take a magnetic needle. under th ranuence
of an electric ‘current, the Conductor bein Pace over t e
needle, It rs observed that the nort se % oint 1s
ercted to th e west should. the current be flowing from sout
to north aln to the east if from nortQ to south The. word
NOW Wi recball thesec nditions, and give an rndrcatron of
the ef efts to be expecte

The e %ctrrc curre tis fowrng from south to north over the
needle which 1s.de Iected to the, west.

Re errrng tfarn to th ema%netrc ropertre?] manifested by

solenol ht pe mentiphed jn closing that this rs reat
Intensif] o’bg e Intro uctron otaso?t r?on core. | % g

e

netic rne force, as th eY are termed (convenient

erlroneousa/ fowrn%v reer hrouﬁrh Iron than throug arr
crowd, as It Wwere, through this easrer ath, whrc

obvrousl resents more mare m netrf heno ena

Durin he evenrn e ect asr str:ﬁd R/e(r peri-
ments a drnstrumens the ecurerex Iahnrn the detalls
and special points in connexion with each case.
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Report on Lecture 11— Electricity

By Mr. A E. BATTLE (Member),

Delivered on Monday, November 12th, 1906.

My subject for this evening’s lecture is Electrical Induction, the
InductronCorIand X-Rays. |am afraid that it is, in a measure,
dealing wjth the subject the wrong way round, as X-Rays
should’really, from technical standpoints, be considered after
electrical drschar%es However, | rather’ like departing from
beaten tracks, an forthrs reason and also that it is convenient
t0 doso, | am inclugin a sin this evehnrn[%s experrments
Itis a well known fac b¥ 055€sSIN ost elementary
knowledge of the subject that a ma netwr induce ma?nets of
the opposite poIarrt¥ In soft irgn within its sphere of influence,
Also, recaIIrn%one of the experiments of last lectyre, we found
that an electrical current flowing round a core of iron or steel
rnduced magnetism. | have here suc a solenord connected
t0 a sensitive galvanometer. Now by moving this ermanent
magnet backwards and forwards within the core we notrcet e
8a|vanometer needle deflected first one way and then the
ther, and from previous experrments we” are aware that
when Ehe ne?dle IS 50 (lef Iected it rngrcates th %presence
of an electrical current. ItIs o vious t eref oreb alt as the
magnets are moved, the lines of f?rce if e allowed to
use'such crude terms)wra themselves aroundt ewrressettrng
ﬁ the current which was [prevrousoy referred to—frrst In

one direction, as the magnet moves gne way, and th en the
other as the magnet’s drrectron of motion is revers?d Put
It In ordinary text-book form, whenever the |ines of magnetism
are cut by the wires of a closed circuif an electrical cufrent is
Induced jn that circuit.  To further illustrate the prrncrpleg
of Induction, | have here two circuits—ane with a batter

ey In series to make and break the circuit, and the other a
closed circuit wrth a sensitive galvanometer 1n series; the
two wrres berng close together but not touchrng You' will
also ob serve th are_insulated. Now w hen th atter Clf-
cuit rs “made,” that is the key ?ressed own and the crrcurt
com leted, we %ee the neede of the Palvanometer deflect n
such a manner t appKrngt e rufe prevrous¥ down
we tind an electrical current has been induced and tlows in the
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opposite direction to that of the battery circuit. Also upon
the battery circuit being broken the galvano_meter Indicates
that anotfier instantanegus current has been induced in that
c;rcu,ltt and in the same direction as that flowing in the battery
circuit,

The induction coil is, ip these days of motor blcgcles, etc.
becoming more generally known and jts practical usé apparent
—at least, in that direction. |ts principles of operation are
those ||ust explained, .. the induction of an electrical current
in a closed circult (called the secondaryz due to the making
ang breaking of the electrical current in"the primary coil.
tI htave here a model of an induction coil ‘showirig Its con-
struction,

First, we have an iron core made up of soft carbon iron wire
wound with Ins Iatln% mae_rlﬁl._ Upon this 1s wound a few
(two in this casei,turn of_thick Insulated wire, the ends being
connected to terminals. This winding is termed the Prlmarx
winding.  Over this is passed a sleeve of vulcanite tor hig
m,sulatmgfpurposes and upon this sleeve_is wound the secofd
wmdln% 0 mang turns ~of very fine silk-covered wire, the
ends of which are connected fo a suitable arrangement of
spark-gap. The,prlmam{ circuit is made and broken by the
magnetic attraction of the core, o

hen no current is flowing the primary circuit is closed.
When the current is switched on, the %ore pecoming a magnet
attracts the hammer and so breaks the circuit, The cutrent
and so the core, losing its magnet-

ism, releases'the. hammer which, returning to its normal_%om-
(tzli?guﬁy the action of a spring, again completes the primary

Each time a make and break o_fthegrlmary circuit is effected
an electrical current 1s Induced In the secoridary_in accordance
with the laws of induction already laid down. “This Is rough
a description of the nductjon Coil. A great improvenert
was, however, made to this nstrument by Flzea#J .Who Intro-
duced an electrical condenser (a series of layers of tinfoil sheet
Insulated fr_o(rp each %ther y mica sheet), in short, with the
primary win mg. The effect of this is"that when the cir-
cuit is‘made thé current flows directly through the circuit.

When the rlmarY Is broken, the extfa currenf—were there
110 condenser—would surge and %lve rise to violent sparkm_%
at the contacts. When @ condenser is fitted, however, thi

_conseqluently ceases to flow
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current flows into_ it, so stopprnP the sparking, and the con-
denserrecervrngthrs charge is able to assist bY discharging at
the next operalion, sp giving a mych greater flow of electricity
to the primary; and Consequently & more intense spark at
the secondary terminals.

Indyction coils can be divided into two classes—medium
and high. tension. The one before you 1s high tension, cap-
able 0 rrrrvrng a spark some 6 inches’in length’ It is needless
for me 10 remark that when operating such coils great care
must be exercised, asa shock would be accompanied with some-
what serrous results,

Professor Rontgen, of Wurzburg, first made his
epoch makrn% discovery Tn 1895, the induction coil assumed
a new an ortant sp here of Usefulness.

The ph enomena ofelectrrca drschar&s throughhrghvacuum
with Crook’s tybes greatly interested the Professor, and it was
when so experimenting thatrtwas found thatthe tubes emitted
rays which had the power of fluorescing certain salts.

xperiments with 'Crook’s tubes had” previously resulted

in the drawing ofa form of discharge known as Kathode rays.
Hittorf and Lenfa eing very prominent in these researches
establrshe the actt at certarn substances were transpﬁrent
tagass and metals were 0 ague to “them

Hrttor however Iscovered that although glass and metals
were OP %re to the rays, strII there seemed 1o be somethrngi
In the form of rays entitted from the other side of the meta
or lass. Ront ensdrscoverrw sreall %contrnuatrenof this,
as found that the newly discovered rays freeg passed
troutg Pa per, wood, efc., and; as previousl mentrone caused
salts 0 fluoresce, besides affectrnr%;%photo raphic Iate What
t ese new or X- Ra sare am unable to s at hilosophers
have een“r o fathom it r% a botrs ut
have done littleto ustrf a reIra e Inference ern? drawn.

It was, however, found tatt e transparency of the vari-
ous substances diminished as their molecular wéight and that

ow er wa sbas transparent ftS solids to the raYS and that an
eectrr fied, body—say this leyden jar which 1 charge at the
batFt%ryS—rs drscharged by being exposed to the influence of

They modern accePted theory regardin X Rays. Is tha&
the%/ are_elther ether or light waves extremely sensitive an

igh frequency.



60 REPORT ON LECTURE T

The value of such an apparatus for surgical purposes is
obvrous but its further use will be increased when it is said
that real gems are sald {0 be transparent to the rays, while

aste ang dense lass imitations are qpaque. These, in addi-
ron to the utili of the ap aratus for_post-office purposes,
makes its use much more wr e than is_generally “credited.
The source of the rays Is the_ first solid surface struck by them,
and thrs IS real fy the |dea aimed at in the tube designed. b
Mr. Jackson, o College, a type of which | am using.

It will be observe that there are’ fwo plates, the, one at an
angle of 40°, being the anode, which is made of platinum. The
cu ved pIate the Kathode emrts Kathode ray swhrch bom-

d th eanodenn ate when the X- Rays are glenerate

t migh entioned that for dif erent classes of work
different tubes are required. Tubes of com aratrvey Iow
vacuum are more suitable for a short sp ark These (y
however, change during working, the gas being rarefie and
requrrrnd a longer spark. It Is Often pecessary, whenwor ing
to heat the tubes by means of spirit Iam(ias owrn tot IS, and
ultimately to have  the tube opened and re-ex auste to the
required vacuum again, Avery good plan, should such trouble
arrrse Is to send a small spark through the reverse way to lower

e vacyum.

For photographrc work the mercury interrupter is_often
used. It haS been found that a 2 to”3 inch spark will give
fairly good results, this berng about what we are working with

to-nignt.

Thge use of the fluorescope _is instructive and |IIustrates
X-Ray effects as you see. The screen 1Is ord |nar car
coated with calciu chliarrde saIts The action of t%
Rays causes t 1 salt to fluoresce, and when an onaque 0 Ject
or onegr ally so |sglaced between the flow of h? rays and
the screen the rays are obstructed, with the result of a shadow

|cture roduc e screen,
’ In oréjer t0 |?IustPte the Iec%ure the blackboard was herg
drawn Defore tnhe Crogk’s tubes, the screen being nel
fﬁcrng tg inJence Certain objects were placed behind
etce board including a human hand, purse, metal tools in cases,

Durrn? the evening two X- Raysv\}ahotos were taken. Ex-
periments illustrating” the subjects were also shown.
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Report on Lecture I11— Electricity

By Mr. A. E. BATTLE (Member),

Delivered on Monday, December 10th, 1906.

Before proceeding with the popular idea of an electrical dis-
charge, 1t would be advisable to touch upon the various
frrctron I ma hines.

The rrsto this tgfpe was invented as far back as 1671 and
cotnstrséed of a ball of sulphur rubbed by the hand while being
rotate

Newton imprqoved upon this, machine by using glass and
introd ucrng a prrme conductor into the apparatus,

The modern development IS now the %Iass orvulcanrte Iate
machine, similar tot at before you. eWrms urstmac Ine
consists of, In this case, two. %bonrte plates rotatrn In the
opposite drrectron upon which are gummed tinfoil strips.
The two conductors, h/ou will observe are at right angles 0
each other.  The condlctors termiate in brushes Which, as the
machine works, come int contﬁct with the tinfoil strips. Insu-
lated collecting combs collect the electricity, and are connected
to the discharging part of the machine. “When the machine
1S in m tron e rrc\ron of the brushes gengrates eIectrrcr%
The ear form of eectrrca machine required verr( carefll
handlrn? A fire in cose(rrroxrmrtfv freengss from dus
to effrtc ent wgrkrng To intensify the discharge Leyden jars
are Introquce

A number of nteresting experiments can_be shown b;i this
ma hine, the principles o rnductren attractron and repulsion,

the usual phenomena of an electrical discharge.
e le turer here conducted a series of exHerrments with
Wims urst machrne starting from the discharge of a
envﬁlr and 8 lowing on to” the |nchtron motion, the
eectrrc irl, con ensatron of smoke by electrical discharges,
electrical chimes, etc. etc.)

Proceeding now fo the rnductron coil, it is mterestrng to note
that the discharge is not ¢ ntrnuous but is made up of a large
numper ofdrschar es mw at may etermedashower ThiS
can e nrcely lus rated hoIdrng alprece of paper between

Isch argrnﬁ termrnas when jt'will be found the paperIs
perforatedwrt a number of small pin holes.  The electric pen
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IS copstructed ypon this principle ang consists of an ordmarP/
metal point well insulated and attached to an induction coil:
Here the workin ofth_e#en was explained, and a design traced
ut on black paper with a wire from one terminal of the in-
Eiuction coil, and'the stencil so formed passed round for inspec-
on.

Electrical Discharges in Air.

By introducing a flame between the discharging points
of ap induction coil, a_much larger spark can be obtained,
By nserting a sheet of glass between, however, it is found
hat the disCharge bends round the side of the qlass. _
wiﬁhogrllgo}gtee piltate be somewhat thin the electrical discharge

Mfgnets also possess the power of deflecting the discharge.
A very good Illustration, and also a very prefty experinient,
can be,?lven D ﬁlacmgh two WIY%S from “a coil, one each side
of a mifror, when by changing the direction of the primary
current 1t Is_ observed thedischarge varies, which indicates
m ﬁwth_e posjtion and negative discharges are decidedly different

a
their ‘action. o
Crystals are also illuminated by electrical dlscharpes.

_(Here a numpber of pieces of sugar were placed be
discharging points and were brilliantly illuminated.)

—

ween the

Discharges in Partial Vacua.

It has been found that the density of the air plays an im-
portant part in connexion with electrical discharges: Take a
case of 4 dlscharPe In air of hlgh density; it is observed that
theTs_park IS shortened co_nmdg_r blg ; wh?reas when the air Is
rarefied ug to acertaln_Eomt, Isch rggso mych greater length
can be o tglned. It 15 also observéd that there is a marked
dlffe[enfe etween the effects at the [t)osmve and _neﬁatlve
terminals adarképace showing at the latter. These disc ,arges
can be rotated and are found to obey the same laws as ordindry
electrical conductors. The purg,le light 1s whap is termed 2
brush dlscharge, and owing to b m% richly supplied with ultra
violet rays possesses great fluorescing powers. =

. (Experiments weré here conductéd illustrating dlscharﬁes
in “low vacuum electrodes and the stratl_flcatlgn of rarefied
gases, allusion being also made to the hearing of these matters
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Pon modem rdeas of chemistry, namely, the lons or Atoms

Discharges in High Vacuum,

When a vacuum tube i rs exhausted to high deﬂ]ees of vacuum
crurte a different set of phenomena p resent emse ves, and
It is found that the rarefied gaﬁes behave In such a wag as to

gest the existence of a fourth state of matter called radiant,
dr ring entirely from gases as widely as gases differ from

uids “or solids.
iExperrments were here shown i m connexion with hrgh vacuum
discharges and the theory of the gasequs Mean Free P
explained. The dark space at the ne%atrve termrna Was aIso
further explained, and rt was shown ex austrng this
space may be extended and also the power of the bombarding
moleculesto excite phothorescence)

_In"conclusjon the. lecturer showed'a Iarﬂe collection of tubes
ilustrating the subject, including sea-shefls, under an glectrical
discharge, and also produced some very striking effects by
{roltcaatlm ovtagruum tubes of various designs’by means of an elec-

Report on Lecture |V— Electricity

By Mr. A, E. BATTLE (Member),

Delivered on Monday, January 28th, 1907.

The subject, “Si naIIrn%r through Sé)ace is, if a]nythrng
far more vast to deal with in one ev nrng than per os an

Iprece in ectures and. | must_confess to a feelin f
attemp Ing to deal with too wrde ana interesting a subjec
the Irmrted time af our disposal.

The necessrtz of sagnallrng thron%;h space was ver%/ earIy
apparent to man, the flrst Torm of ‘speech was the first
move. in this drrectron The method of srgnallrnq by beacon
frres IS weII known to the readers of Scott’s novels
Besid %s the Errmrtrve meth ods and rirror to the eIectrrc
telegraph, a system of sema hore signalling was_introd uc(e
and”adopted 1n the Navy and Army.” (This was illustrate
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It was not, however, until 1836 that an% ractrcal strrdes
were made in regard to electrical telegrap y, when Pro essor
Charles Wheatstone began experrmen In the vaults of
ngsCoIIeg London, “with four miles of properly insulated
wire” and worked ouf the details of his electric tefegraph, he
having already laid down the scientific principles of the same
and devised dn orrgmal method whereby the sronal could be
transmitted al n9 a reaéer number of “wires; the principle
of his system being the deflection of a magnetic needle g a
rowrn? current, Which will now be illustrated, |n 1837
Wheatstone completed his five-needle mstrument, the identical
rnstrument being now on exhibition in the South Kensington

Shortly after the taking out of the patent, Professor W heat-
stone laid down wires between Euston Station and Camden
Town on the L. & N. W. Railway. Late In the evening of
Jull}/ 25, 1837 satWheatstone n a dingy little room at Euston

are with his hand on the sending apparatus and anxiously
watchmg the needle of the reeervrn% rnstrument still in motiori-
less repase. . At the other end oft is historic wrre at C mden
Town sat his partner, Mr. Cok, tog et er with Sir Charles
Fox, Robert Stephenson, and others The feelings of the
inventors can bette rbe rma ineg than described, sitting before
their instruments and for the first time_ in history signalling
by eIectrrcrty through space, and that srgnal which has been
50 rf uentsy ut' Qn no occasion with more dramatrc
detarsand uc thrrIm%therest passed throug “ All’s well
thank o [ "To use Wheatstone’s own words, “ Never did
| Teel soc a tumtr]ltuous sensatr(on before, as when irll alone In
the stil room eard the needle click, and spelled out the
words I felt al| the magnitude of the invention now proved

e¥% rsoute
e original use of carrying merely rarlway messages
r ave place to the wanjs of the 9enera gu IIrc and
eas after Wheatstone’s_ first patent, teleqraph lings to
the %xtent of 500mr|es were Iﬁrd In 1855 the Iectrrc Tele-
(s]to h & Cocgrgaks formed, using the needle Instrument of Wheat-
The telegraphic_message was demonstrate of invaluaple
and practical” ytility by teleqra the escrrptron of a
murderer and his arrest’upon the tra n’s arrival,
The Duplex and Quadruplex systems were gone into. The
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sending of two 5|gnals each way anng a wire at the same in-
stant was explatn Y diagram P/re uest.

The subject of signalling W|thou wires was then dealt with
from _historical, theoretical and experimental standpoints,
Mr. Battle intimating that he groposed dealing more with
this subject at the March lectur

The Brmmple of the telephone also, was exPIatned and illus-
trated by experiment, and In conclusion the lecturer said that
his reason for_ taking U E the subJect was that on modern
steamships, It is now" necessary fo engmeers to be familiar
W|th electrlmt not merelg as picked up“from the mana%ement
o a dynamo, but as based upon sound and solid lines beyond
the mére mechanism of that very useful apparatus the dynamo
with which we are all more or less familiar,

There are many appliances belng 9radua|ly adopted in the
merchant, as they are in His Majesty’s, navy which demand
the atfention, of englneers and it is wel | to be ahead of the
times In gaining knowledge of such and of the principles In-
volved, so that when the'time for action arrives th englneer
|s there to meet it.  Ventilating fans refngerators IS teIe-
Bvones, signalling (P paratus, need on}/ e namea to show

hat Is now requwe of the marine engineer in the passenger
steamer of to-day.
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Lecture on Character.

By Me. T. F. AUKLAND (Companion).

“Character ” Was the subject of a most admirable address
delivered by Mr. T. F. Aukland on Monday, November 26,
1906 Thelecture asprefaced by the lecturer, consrstedentrrely
and exclusively of extracts f rom the Wrrtr Eqs of the ate Dr
Samuel Smilesand a few from Ralph Waldo Emerson, though
to awaken noble aims and ambrtrons and still hr(rrher raise the
1deal of those who aIreadﬁ/ realize that *a man’s fife consisteth
notin the abundance of things that he possesseth.”  The follow-
ing w]otatrons %rve some Idea of Its sgope

ehius always commands admiration, character
most secures respect en of genius stand to Society as its
Intellect, but men of character a8 its conscience, and w rIe the
former are admired the latter are followed. “ A'handful of good
life,” says George Herbert, “is worth a_pushel of learning.
Charactér exhibits itself in conduct, guided and inspired
principle, integrity and practical wisdom. 1t chooses its way
considerately nd pursues It steadfastly, esteeming duty ab?ve
regutatron an th eapProvaI of consclerice more than the'worlg’s
praise. While respecting the personality of others it preserves rts
own m dividuality and independence, and has the_courage to b e
mora eyhonest though It may beunRopu ar, trustrngatranqur r(]
to time and experrenceforrecognrtro The same qualitieswhic
determine the character of individuals alsp determme the charac-
ter of nations.  Unless thex are hrgh mrnded truthful nonest,
virtuous and courageous t xv be held in ljght esﬁm by
other nations and b without weight | rn the Word Sta rt%/ of
Institutions must depend upon stabr ity of character 1 their
continuance.  Any number of deprave unrts cannoé form a
ofatnatron the pe ol may see éo e high )w:rvr Iz

d | t(? pr(ejces a}]the trrst touch 0 a Versity. rthotuht mtﬁ
of individual character they can have no rea strength, cohésion
0r.soundness.  The rnffueh/c fthe home anJofgcom anion-
ships were touched upon, and of work as agractrca educator
of haracterthefollowm extracts show the potency. It evokes

disciplines obedience, self-control, atentron applrcatron
frh Bersevaarance 1t 15 1dleness that | tecurseo man noJ
ano leness eats out the heart of men as of nations an
consumes them as rust does iron. Indolence always failed in
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life and always will—it is a burden, an incumbrance to noble
work and a nuisance—always useless, complaining, fault fmdmg
melancholy and miserable.” 1t s |ndolence that exhaugts—not
action, In which there 1s life, health an_d_PIea_sure_._ All that 1s
greatin man comes through work, and civilization isits product.

We have each to do olr duty in that sphere of life’in which
we have been placed. Duty alone s true; there is no true
action but in its accomplishment; it is the end and aim of the
highest life; the _truest,ﬁ)leasure of all is that derived from the
consciousness of its fulfilment, and the man who in liis un?elflsh
ﬁfsvotéﬁgrg%gnhlgh ideal of duty is the one who tends to elevate

Tﬁe lecture was rich in illustration and the after results will
doubtless remain with those who were privileged to hear Mr.
Aukland while nstilling noble thoughts ‘and giving inspiration
towards a study of the best of all ages.

Lecture on Boiler Construction

By Mb. J. G. HAWTHORN (Member).

Ok January 14th, 1907, Mr. J. G. Hawthorn ?ave_a lecture
specially tor the Junior. Section, on hoiler construction, In the
course of which he pointed out the principles on which the
boiler is constructed to get the_best out of It, hoth In respect
to 1ts work and its longevity. Treatmg first on the importance
of designing a boiler with & view to the work it has to do, it is
no lessimportant to consider the_nprocess of manufacture and
the most economical way of putting every part together with
accu_racg for it to stang’ the varioUs strains to which each
detall 1 subgected. The next point the lecturer dealt with
was how to ho?se the, class of material best adar?ted for the
shell, the tube plates, fireboxes, stays and tubes, | dlcatln_g the
different properties of iron and steél, the brands most suitable
for exposure to heat, with the percentage of carbon contained
In these, and the qualities due to the percentages. Stren_%th
of material, mar_gln of safety allowances, and rules for thick-
nesses of shells, firenoxes, furnaces and tube plates were next ex-
plained, also methods and rules for staying the various parts.
In Iosmﬁ, Mr. Hawthorn showed _h?w the firegrate, heating
surface and water and steam spaces influenced the evaporation,
coal consumption and the indicated horse-power of the engine.
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