296

THE ENGINEER.

B Arriv 5, 1889.

LETFERE TO TEE EDITOR.
[ We do not hold oxrseloe 7oy "'}Mﬁc pin

ENGINFERS 1IN THE BAVY,

of oxr

H1R,—1 obuervo in your impression of March Sth a letbor from
Frofeasor Help Shaw, which, standing by itself, is calovlated io

misiend, no doubb unintentionnliy on_the Professor’s parf, any
engineering student who may be considering ilie advisability of
joiniog the Reyal mugu The amsistont sngineer cortainly starts on
2199 108, per annum, but out of that be Bas to buy an axpensive
outht and to pay bis moss, servact, &e. If he is Iteky enough fo
pass into {he first olass ho will be senk to collogo for a coumso of
stauly, bot he wilk ind hinsolf relegated ton soparate messas &
i;rsnn anfitted to mess with other officers st the college. The

mizalty may perhaps tell bim that it is ouly a separtlo mess, in
so fer that it fa found necessnry to divide the collegs into a senior
and junior mess, bub they will forget to Inform him that ali obier
officers of equal rank to the assistant engiveer, such as sub-dieu-

ts aod 1 ts of marines, mess in the sanior weas,

H an asuistant wn_«finmshnuiﬂ ot be o fortumate at B¢ passin
+ho firet class he will bozent to one of the TosOEves, from whence in
due coarse ba will by irbod o isa

ship. o will
now probably

P a
find himanif in a gunroom mess, where ha will havess

Ve der Db,

and congsegnent leakoge of the hnge wronght fron

14, in dinmeter. OF bobh of $heso kinds of defects thereara fre-
quent illostratione in our ewa day, in the case of mathings which are
waw dopartares, though designed by engincors whoso chim ag
“nracticat” men conld not bedispu Fhe truth is that Bricsson
‘had, in the hoot engino, taken up one of the mosk diflicait of all pro-
Blems, and it ssexos as wnjust to make his want of asecersin bringing
that engine inte common wse AN Qrgument against his practient shill
asan engineer, asit would be toabats inany way ouradrairntion fer
the practicel goning of the lato Sir Willinn Stemens becanse he
worked 8o mny yenrs and spond so rauch monoy on the saute sizh-
Jook without ever bringiny it to A mseco result. Bany of “the
problems which Ericsson took up were nob ihiose which n mere
menoy-grobhiye lnventor would hnvo had anything to do with, but
such 83 he took in hand were cxrried to o point which it s difticatt
to balieve wonld hava leen surpassed by any other man, In the
only grest problem of 4 comparniively sitmple mechanicnl natare,
viz, that of the screw ler, Hricsson showed practi
genios of the highest orders 1 entiraly fali fo follow your wiide-
ment that bis screw propel ple, wes admirable simply
&S50 pmﬁllor bot; it was not edmizable aa an appurbenance to a
ship. ns the Princgbon was most il in point of speed,
wiiiel: reschod thirteon knots—ab thnt time comsidered vory high—
and hor commander, Captain Stockton, was most enthumastic ja
her praise. The appurienance of the six atoamers builk next year
proved so saiisfnetory thab nine wers thes fitted the naxt year and

hinassoctates boys of from fifteen to cighteen mafa%'e. Buppoaing
the amistant inger joina the service ab ﬁe age of twonty-two,
he will at abon$ twenty-seven or twenby-oight yeors of age Do
promoted to the rank of engineer. e now willbe in racsiph of s,
K:rday, and will hold the relative rank of with “bub after”a
iguiensnt, aniil he bas served for iy ﬁ:ﬁ in that rank, when he
will be allewed to commence to count his Hme for aenioritt. Fo
reative the full mosning of this with "but after” in , it I8
nocassary to undorstend $hatb for six yedrs the onginsetL !-_mcﬁmll}:

thirky the yesr afier. Tho nwobor of biader wes ultimelely
redueed, but in ibs essentinf foaturos liresson’s sorew is much o# tho
sorow of the present day #s that of Mr F. P. Smith, the Mnglish
farmaor,

I fonr this lettor fs a long onp, bub $hu snbject justifies some
considoration. Whun wo think that the great Swedisk inventor
was born while James Woih was yob sa&:]?d i gomo of hia Infer
inventions, and in the same year bs Bo Stovenson, that he wasa

biter i ono of th -] tsin the hisbory of engineeting,

stands gtif aod counts no seniority, so thnb every
and warg whe i promm during that fime becomes the
engineor’s semor officer. Anyonn who hos the slightest knowledge
of the Navy kuows what this matfer of sepiority mens both with
rogurd &o statos and privileges.  After aboub fiflven yents' total
wotvice the engincor may, providing he passsy his exemination and
his conduct iz entirely satisfachory, reasonably expect prometion to
chief emgineer, when be will Tank with ™ but afber” o Ien-
tensub of eight yoors' sontoriby, bubt ngain he is not alfowed
to0 count hix seniority for another fonr yenrs. ilis pry as
= ohisf nosr commences ab_ 135 or 14s per day, nnd
viduy gradunily up o 225, per duy, which is the muximum pay of 2
chief engineer,  These incrensot in pay cover o furthor peried of
eloven years., The £600 per wmyum mentioned by P

Shaw is bbainabl b{ehief' pootors of machinery, and as;
there are only five officers holding that rank, and nearty 700 below
that rank, the intoniding candidate can wdge what ara his chances
of aver reaching £600 per muntm, Throughout near] tha whale
of his serviee careor he will find himeolf the worst paid offiear, age
for age, in the Royal Navy, Take one example; The feet-pay-
master or atblwﬁoof afty roecives 336, ¥s
whilst the fleet-anginear, of gimiler age, whose dulies are far more
ardunus, #nd are of far more valuo in & man-of-war, which & cusen-
tinlly & Sghting machine, reesives 2. per day. "It is true the
ehist engineer receivot chagge my%mm fo 9a. per day,
bud $his 38 enly paid ﬁoab’iﬁs in commission. The foln] chiree gy
for the Navgmqnhs%t& £ 8 3 ﬁgurduy,mdthetotalnumhar

p T ored,

of chiof oo @ Bhe ngo addition fo thess
officors’ pay is 1s, $jd. per day, The wholo of the ongineer officors

ViR, the 1 tive triol at Rainhill, $hat be exponded energy and
eloynonco i rying to indues cur Admicalty to adopt, in the form
of tiie scraw propelier, what as beon of vash importatice o this
;hmutry both toits Nayy apxﬁt mer:;nnﬁlefmt;’ﬁnu—of coumin;;rinﬁ;

us ﬁzi:mig  prominent in two of the grestest trlumpls o
mochanics] sclonce s that be may be spid e bave designod and
Truilt the first turret ironelad wok vemal, and hed the conmnge o
devipn and make the I ! us of the Princetawn,

wavo, v the sarf roller that mpinged on the rovk snd basement
of il tower. In the opsn sen the wave that prodused swch 2
Tangeh rollor would have been only aboot i0FE. te 12f% bigh, as
ma;m:rod xpnn‘ iy oy efi!g"‘mm?e =it i:mgth of the open
& the surf spray ascen 20f5 up, o the i
wave world hmve beon 240, which zv)vmﬂd give a height of resl
wave of only 12ft., reckoning wave height ab one-bwantieth of tho
lenzth on an average, A shmilar occurrence s veported from
TDanbar dusing the Just gale of March 20th, when the surf roller
rose DOt up tho harbour wall in » clean sheet boforn broak-
ing.  Here, them, the length of the wave in the open would have
baen 180fk at Jeast, nud the height onty 0if., or ocnvdwontioth of
$he tength, which is abonk $he avorngo of storin wayo heighta in
closed seas,  1F tne obstncle againgt which the wave impinged was
more slanting than & wall or lighthouse, sioh 282 s&t:gmg Teach,
then the wave launch would reach still farther, but with a grentor
vetoetty, sy, to threo-foarths of the wavo length, and rebwrn in

ticl | the same pariod to the surf.

The whola body of storm wave would seerm to be_ ralled harizon-
tally olong the sorfuce of the sea b rates, say, of Bfteon miles per
hour § and this, multipliad with tho mass of sen-water in Fhe roller,
wauld give ample scops for the sxareiso of the fmoginstion upen
the foreo nad dostructiveness of storm waves on a const.

Aypril 4th. W. J. Bravk, F.EILE,

ARITHMETICAL BYSTEMS. .

S1g,---Mr. Anthony & Hower lina quite an original methed of
reading the letters of your correspondents, " Sugpesiion ™ in
his lotter says, page %4, ¥ Suppose we have s paitiz of 8 or 16, and
Jot Mr, Dower nmuss himsel again by tmanslating his esamples

into scales with those radices, and ho will nob find such 1 great
dangor of wasting papor.” Xe is nob lmpgierin his eharaotersing
s absurd the w\:m{sof agother eosre ont, who, when srgul

with “Uadix,” mfs, “ daking the hun rodweight equal to 109 1b,,
ond the fon equal to 2900 Ib,,” while he himself says, “ A moricans
Bare mde their ton = 200016, ond their hundredweigbt = 1001b,”

But Mr. Bower thinks it i istent to bave degress of for-
ence for covinin wnbern as & mdiz. Ome may uot profer & to 10
and 12 808, Bug if Mr Bower does not Nke these things put in
this way, end as appents from ks episties on Ean efficiency that be

ek prefars nigebraical forms, fet him write it down ns n ratio,

asigm i L
which, howevear disastrous in tholr first frial, were fraly f
of oup mudorn erdnance—whon wy think

thut Eriesson did, it is werth whils fo end teatn the
tossons which azo tanght by his life and eharacter,
H. 4 Hzie Ssaws

University Coll Livarpeol,
Mekch 0%,

givan him miors crodit for the Montter fhan he deserves; That he
invented the combination of 5 **clhesse on a fint bosrd” is Jikely
enongh, but he did not fxvont the turret.  That wae ivventod by a
rasn noxmad Tinby, st the builders of theMonttor, Messra, Winslow,
Griswold, and Bushnell, paid Timby 5000 dols. royalty for cadl

turred fitted to an American ship. Timby took out his first putent
in 1841, e says thad he fook out his ts in 1862, covering the
brond elaim © for Mving towors for offensive or d wal

fare, whotlier on Innd or water.” Fxtraets fram the Patent-
offiet recorda show that s caveat was flod Jnauary 184h, 1843, and
& patont woa iswued Soptomber S0th, 1862. In that your he ﬂyg

o

e, —Tn your article on Brsesson, itseenwto:}no that you bave | En

r- § fongrinds = 73° 55° W,

Perhaps i will appear quite clear in the following form:—
Advantaga of Advantage of Advantage of
10 H 8 H 12
‘l?m radix a5 sadix = rngiihx
ker® Phyuiciek : mng_hs“

ension

Bt Mr. Howar winds recomnuending enginoersis an engineor-
i to read nm on the subject written by s laaker
are & long suffering peoyple. . 5

Me, Bower doos niot 30 ony necessity for changing our
right angho division, and be thiuks the navigator o very
nonghly petson for msing tho kmot instead of the foof, and
orzculatly aids, " The foot is just as good,” Mr. Bower is fond of
working oxamples, 5o hore is ene for kim, i
latitede and lon%"nde of Liverpool, htitude = 58 24 40" N.,
longitude = ° 58 B W., and Now York, hiitude = 40" 4276 N,

b in saying thot in eleclricsl en%i.neering
‘wa use the C.GLS., but he must add, so long e it f9 in the hands of
the physical puopfa Diroctly the matter goes inte the haade of
tho hanieal i thab s, 24 5000 o8 machines are fo be

aysiemmof

“liadix " is quite vi

bl the I
A

&?{atthapmentmomtmﬁ;nuﬁnﬁeot & Qi
e wih with regazd to their pay and troatment, and 1 lenve
it to any intending candidate whether 3t is & wise atop to take
ein o bedy of officers who, without gxcepiicn, sra ing and
ooking forwsrd to the gr - when ﬂu{h. car rodiro, lonve o
servics are thoroughly disgosted wit

A@ﬁtggﬂ. P

. Ouier Yigarseen, BN,
% —Your leading nriiole thia week wndeor the above heading is
gaa-k:;i:l in complets di n$ with one i smofther American

roal oy that sctunily guoted by you. The FEogtusering

JONIN BRICEHON.

¥

that he ontored into n writben ngroentont wi

buid the original Monitor, Jobn F, Winslow snd Johu
Griswold, of Troy, N, Y.; ¢ 5. Bushuall, of Now ITaven, Conn.,
znd thoir sssodintes, for the use of his patents eove: o turrets,

£0 1 by which they sareod o pay him, ond did pay hit, 5500 dola. asa
construched

royaity ot each

y them.
«xeag:‘onﬂ!y fortunate, in that howas rich,
or, oé all avents, alwnﬁo;h:d cominand of ooy ; this enzblod
Him 4o besb bis invemtions on a suffisiently Irge sénla to nbtract
miuch atbonition, Make, for nstance, his caloric ofigine 3 Hitle would
havo bean bosed of that had it romnined n libilo affair, bok nn

made.the enginser's wnite ara vsed. Tha dimansions of dynamoes
zre in feof nud inches. .

Mr. King maust see thad it Is not merely & child's question, and
that not tho simplost, but the moeet complox radix shonld by
adxl;bt%d 4ifhofwsr'ymm fs o bo auited, Gro. Hapnebay,

N

THE ISTURIUS AT CANTYRE.
Sm,—in your cor on
dent wrole i on an i

PN T 'y

ORYG COTTa-
%o shub oab the Golf

Py 31,

inventor who ot commnnd a big ship and four eylindera Iit. in
diameter i3 suze to attract notise, X was 3, vory clover man

piil Bed,

Jou
B o namss it pubelly oat] Segis ot snceant o

o in the curren
Ffein thntgeountg?gmnd byp;he death of one wha, it nserts, was
by far the grea ving eogi "

¥ 2 TE i ques-
tionsbia if,
sjonal

who ever fived ;

= i,

in morg ways thax eno. LoUIBIARS,
Chering-oross, Al

FAN EFFICIENCY.
S, —I vend Mr, Siigs letfer in your lab

much aure ; he perfect]
Lape 4 % 13 falking of one

imréusidu with
my meaning. M. Bower
wiil look 9§uinut miy lubbor, he #ea that he

a4

thing and I am tpiking of axother; and thece i3, qo far aa I can
3 ), EA¥e i

ore bo not & cerbain ssnge lo which ke mey even ba
is, of having
with that all.ronndness in 4

in She sonee,
warks the mce botween

work which
o g and the
mere inventor,” Aund it then ey $o argue that Eritsson bad
nob only the geick insight of the invantor, bat that he worked ond
his vesnlta seiontifically, with & practioal knowledge of engineeri
“and that hanco nob anty do his inventions cover & very wasually
broad ond zaried Held, bud thoy were very anusuaily and apoodily
gaseogsful’”  You, on the conirary, have sndeavotred to prove
thak mast of his inventions wove practienl failirres, and have cited
o namber of ocxompiog.-with many of which suck was undonbbedly
the case—asserting thot neardy ¢ i he aced wns
ephomezal in it character ; pnd, while holding that Ericsson was o
mort remiarkable and origizel genius, do not hold that he wes, in
the semse of the form; o great enginoes,

In wmakber, o2 inso manyobhers, may nob botls viaws to s certnin
oxtent bo corcect, aithough apparently so contradiotory and opposed
to ench obher? Andisitnoitrne ofEriusson:asofnmﬂy every cther
grestinventor, that mosh of his inventions foiled, whilst a fow wore
%minpnﬁy sua}mﬁ;i? ;1}‘::1!0, for h:::uanplo, the unlo up:n welich thg

nginsering News 6 greal shrass, namoly, the design of
the Mmﬁt:;. \;‘&Iu buttufi: :s;) m&:;um tl:to Egﬂt naw; tg.]‘utfaa
asen-goiig khips they were entirely useless, it Is imporsible for
a crow to live for any time on board #hem, and $hat in anyihing
like a sen thoir guns cannot be fought, Bub surelg it 33 unfair, evor
in contradieking extravagant claims, to ssy that Eud ’s © combi-
nation of iqz.\uranee and ivs  heppik Y i ol
expectations,” snd to deny that he mode thereby a permanent
mark in naval copstraciion, Most pecple would more probably
3| with the fuctring News in omserting that * it ‘does not
admiy; of question fta——the Monitor’ and consbrnokics
in so short o time was the %rentest servics ever rendered by an
+* and consider that ns the Monitor sue-

est

teok of B
kseginginm‘ind also Eresson’s unusually long profes-
cereor,
gard 3 s tha
thet d great sud
mﬁ: and in pracﬁoal‘ ]

angineer to his contry:
ceeded in what it wag designed to offect, it wes in the high
depree & suecessful invention, howover oot for application
under other efroumstances. Asain, take thecase of thelocomotive,
You argue, from the breaking down of the cclobrated Novelty, that
ons of the greatest dofegte in Friceson's chameter zs an en%guer.
mmnlg, imattontion to dotails, wes menifested. Bub rersomberfug
that ¢ o in guestion waa obe of anticely now consiruetion,
and was bulh in Jess thon sevenwecke’ time, ia # not mther won-
Qorful that it worked at ali? Ato there any new mwtors nt tha
presont day that secoved on the Srst brinl$
But the Inveation which probably illustrtes the ganins of - Erics
son in ¢he most marked manner was the hot ofr engine, ;md tite
jcal affe

g ior elaim in this matter, aithough Ericsson’s
invention was fu nil Jileli guite ind: ont, A# long as this
engine worked 3 did o with & eomnmghan of $nol Jess than that
of the best modern steam ongines; and I venture to hink your
nusertion $hat Erivsson was ﬁzih unsbio, from Iack of considaration
for detail fo see thed it conld sob bo made to answeron a lurge
seald, does nob fairly put the case. Hod the engine nob been a

} 2o of dotailed thonght 15 wowid naver have worked

5t all, and ita failure wis due notonly to the canso which you stato,
iz, the difficelty of Inbricating the cylinders, but ie the yielding

08, N0 ; ; ; ool Eh have shown %hasg
ﬂmﬂ}' n any given enxgth ol evonst muey vatled a3
veloaity of the%ic in that

A soction, Me, Bower bolds that the
energy in any

of thy veleely. There is no conbradiction w
see. To aay thera Is, sounds as though 1 havi
Eons in Africn,
tay statement contwadicted. How far the fact that the energy in
apy section of tho chimney varien as the velocity may affect your
ont’s argmonta 1 must nob slop to sonsider.
Let me, before quitéfng the subject, encgamr ki;o put the results

tover, that
sui&ﬂzerewere

of the discussion readors as they strike me,

I asked o question, pot as a eaich iu;u&hinn, hut because the
procise caza hind duned up,  How was tha cfficioney of a fan to be
moasared by the di.schn.r[g;min the ehimmey? Itis onopen ascred
et B o S

sriod, and it o o posgible t mo; Tat pour
eorrespondents in court, ¥ ¥

Fhe st of the disouasion in your prgee is, fzstly, ne intelligent
explanztion which conld be taken it by a jury composed principally
of enginesrs and minding ynod, or, at loast, mon more or lesy fomiliar
with machinery, has heen cllered to acnount for the action of an
evasd Y.

two bighly

Seemdlm cti-
, Bl
caly Ioave phe e "
“Fhird
contradic

3 or
subiact where they found i
& y compsbend muthematician, Mr. Bawer, fiatly
s both Dr. m&& and Professor Unwin, ond draws up 4
very sidistactory, complote, and convincing explanation of what
inkix plavs, which bng only this fanlt—that it is, according te
Professor Pnwin and Dr. Lodge, quibe opposed to facts.

BEy own conelysion nhout the mtter is thab further investigation
of the whala subject onn a large seale is needed ; that we are quits
in the dark as % why an evesd ohimney does good ; that the vaing
of the said chimpey in muck over-rated—nore, a great deal,

onding on the ratio which the opening out of the fan bears fo
the inlet inte it than on tho shape of the chi ne{; and thad, lostly,
i

it weight of air, suy & pound, varies as the sgune next,
oan

Mr, Bower mid there was aand :;x‘ng;m tevort, which | B

Wi
Stream st Cantyre, to voclaim shallow subsmerged land in the
Loughs snd the Irish Sea. Surely this would be o momenioss
mattar, to make the two ialands integral; and eompenmato for the
cucroschmonts of the sea along the eastern consts of Eogland and
Seutland, Of the value of the treclaimod lond we may form o
rough estimnte by vecent snles of a foreshore in the Iste of Man,
‘vr}}ich fetohed £12,000 an scre for beilding epon, Woueld M,

tall ns more of bis great projost O, Rexxie
Lpril 2ad,

THE SANITART INSTIRUTE. —The noxt Congress and Exhibition
of thix Institute will be heid in Woreester af the ond of Septomber
A by areiny , and will be published shortly.
Warnsp Wazsn Piess.--Mesrs, Thomas Piggott and Co., of
Hill, Birmingh o jusb d an order for about
1800 tona of their pabent wrought iren welded water maing, for the
condeit of wmr%or s mew waterworks i South Ameriea.
Jongith of this pipa Hio is olever and a half miles, aad Idia. dis-
mater i% the sizo required ; bub onch 14in. pipe can be nested with
others of yery slightly lnrger dismetor, 50 a8 to malke the whole
nest ship b weight and not wmensurement, Ii is Inlerosting to

notics that welded pipes, frelglid included, sme out in his case
uueh chenper than yivettod pipes, owing 3o it being possible, o
there ore no projscisg rivet to nest thone wors closely.

%o compoiiticn, thereford, was with casb fron plpes ab nbout tie
same price per foot run; buk a mving of nesrly SU0D tons in welght
made in ianeport alono an economy of some £9090.  Beeides thi
there would only be about one-holf the number of joints fo make.
Thasa eonsiderations practically and specdily decided tho matierin
favour of the qewer systen.

Suir Licwsing,—Neasrs, W. IL Allen and Go,, of York-sirest
Works, lambeth, lnve just completed the Hghting of a large
paswenger vessel, ik by Mesms, )Eam! Brothers, Birkephead, for
the Companin Sud Ametieana de Vapores, The Vessel, named the
Imperial, s one of 2000 tons burthen, propelied bi\;oeaginener
4600 lsoree-power, and ia speeialiy buiik for the trade between Val
poraiso ang Caflao, The boat ¢ fitted with the most modern
applianees, and the mloon j9 Hined with maple mnd satinwoud,
hoantifolly ornamented with carvings, dnd Inxurieusly u Istered.
The eleotric light hes been ided for every part of the ship,
fromm bhee masthead to the bunkere, and esplaye over B glow
Yimeps of the Edison-Swan type. Tho signal lig te nre songiderably
stropger than can be provh byﬁhe b oil Tampe, and are so
fisted thab ofl can be subetituted ¥ needfnl, ab o moment’s notica,

1 renily think that the dlscussion eannob fail to bave done good, in : v : Tn o erging-
g!m‘t it has I:;::it?d the dopéh of our igunorance concsr! fand and im?‘bm ::%31 B edpﬁgo;gﬂg inserbed :g’ t;;;g' the
ﬁ;ﬂmgza‘ ow, . A L. cuwrrent uﬁ( be bupped, and a powm;frt;)l light concentrated i{:ratgy
given apot for temporary purp o slogant electrol H

saloon and soint hall have beon designed 10 anit the Gibings and

STURM WAVES AT LIGRTHOUSES. fumiture, and are adapted hoth f;‘ﬁt;‘i? and electricity, Thelamps

Sir,~-Havieg obsarved o ding and some p pha about d 4o rough nmmge are enclosed by damp- bull glasses,
starm wnves, in THE BAomERR of st weok, in an article on and these are tected by strong wire oagey, Cockburn's alnte
Tighthouses, I ventare to intimato thal & good deal of indefinitenes switehes and fnge bexes hove been pllelgﬁlf;}_!y used ﬁliwugbm!k‘,_

sonms still to exish fa writings giving deseriptions of ssn. of atorm
wg:z Itseamz tebewdby i tha:ftheymmﬂm tov];nva};;
& ar , produ fm 5 falling , which %
bo calied g::d wnvasortiaenadh?ﬁ:rykind; hutthgsm WOYEs &T0
very difforent, as they ave full of life and motion, imparted Lo them
hy Frech winda anid gales without intermaision.
1t Is stated by Sir dnmoa Douglass that a storm wive rom 70fL.
up the bodgoof the Bishop Hghthowss insh November, and the
ggtay wont 508, bigher {o the Jantern, and it iz left do s inferrad
b this was & huge snd unusual wave,  Now, instesd of this boing
the explanation, it should be considered only ns the kxunch of the

parately
& six-way slate awileh board, snd o socond
board with the main fuses and fitied with a voltmeter s placed on
g;; rahnmdcheﬂil:. All the n;im :;e o pabin wi i wg.,smg.
Kz;gpymmuismu wonnd, and capsble of g the
whoto of the lsmps ab tmpfow spoed of 280 rovolutions per tinute.
Ttis drivendiract byan Allon twinongineat astonm mre of 16010,
The sngine and dynemo are so fitted os to work withont wibration,
and no sparks are visblo zt the brushes, The installation hat hosn

stich shates
into six circuits from

sperintoadid throughaut by Messes, Allon's electeicias, Mr, 3. W,
Kampster, and gave nniversxl satislaction on the trinl.



