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IN our IMt impres,.ion we ga vc n. front clcvo.ti1JJ1 aud 11ide vit.·w 
of centrifugal pumving machinery, mndo hy Me.lJifB. J. and l!. 
Gwynne for the a.s. Servia. We now complete our illuatration" 
of thCJ o engines by the plnn of them nbove. 

THE EDISON I..IOIIT. 
Acc:onoll'\0 to our promil!e of l1111t week, we give on another 

page n perHpective view of tho Ediscm machine M it etand11 at 
()7, Jlolbom. This machine differ" 11omewhat from thoRO ahown 
in the plan11 given at pp. 6 and 28, inMmuch M it iH larger. 'l'he 
dynamo machineuhown in tho illul!trationll referred to ha.vo l!ix 
field m1.1.gnotfl, whilet the machine nt Holl.>orn hM twelve. 'l'ho 
Rmnllcr machines are more 11ymmotrical, but 101111 effective, and 
in future the number of field mngnolft will bo atill further in­
crCMCd, probably to aixteen, in cmler that tho upper nod lower 
part. of the machine ma.y be m(lt)e to match. 'l'he total weight 
of the machine at Holborn ia 22 tons ; thia include.os the weight 
of the mngnolft, which M we bavr. 141\id are twelve in oumbor 
the armature, the Porter-Allen high 11peed engine, the ulowo~ 
nnd acco;..,oricll, tho wb(llo of which rc11t upon a 11ubetantinl 
casting of iron in une piece. We might mention that tho lack 
of 11ymmotry, nnd the Bmnllnl'l-~ ot some of Lbe p:ut11, wn~~ tho 
reaultof the machine being partly ccunplet<>d on the old linea before 
it wM decided to add the addit1onal field toagnete. 
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DETAILS OF ARMATURE. 

Tho dynamo mnchino proper consi11t.K of the ca~~t iron field mag­
net.K, tho re&illt.lnce of which varie11 from 1'95 to 2·13 ohm11 Cllch. 
Th&~e mngnotfl aro conn~cwd in 11orie11 of 11ix tho ROries respec­
tively having a. re11istance of 12·1.!3 and 12·22 ohms. Tho two 
sorie.os aro connected in multiple nrc, tho nggregn.te resistance of 
tho field tn4goot4 being thua reduced to 6·11 ohm11. 'fho mag­
notAl are wound with No. 10 wirP-Brown nnd Sharpc'e gnuge. 
The pole11 are mll88ive piece~~ of Cllllt iron. Theac enormous 
mo.gnet.IJ have excited consider11blo attention from timo to time 
a.od a gc><>? ~co.J of advene c.ritic_iJim hM ~>ecn m(lt)o upon them: 
but l\1~. E~1110n at~ong~y mamta1011 the wisdom of a large iovctt­
mo~t m 1roo which 18 cheap, and which allow8 him a largo 
~v1d~nd in tho utilillation of energy. Tho armature con­
I<Uita m tho fil"lll. place of n flteol Hh.\ft Gin. in diameter over 
which is fitted n wooden cylinder J2·6io. external diA::Oeter. 
On t~e ~ntrnl portio~ of thi11 compound cylinder a large oumhcr 
of thin d111cs of 11hcet tron nrc Hlippcd, tho dUtcS J~eing 11eparatcd 
Iroro each other Ly 11heete of tilleno pnper of llimilar diameter. 
"'l'~cra, nro, h.owover, eight. iotcnnittcnt iron dia<:A of !in. 
tbicknCI'a to gtve the necemmry 11trcngth and the whole iH 
bolte~ ~gether Ly eight bollA!, each ' lin. diameter and 
·H.Pam. m length. Theee iron diaca form the core of 
the armature. Copper cli.ee8 of & eomewhat larger diameter 
than the iron dillcs are placed at each tod of the built­
up core. There are futy·three of the.ae dillCIJ each 26ftin . dia.­
r:netor ·10.2 fl a~d S g~UIJe, ,with alternate diaCII of prepared 
paper { ()r mllulatH>n '015m. th1ck. Thc~<o copper diJJca have each 
two lug11 on their circumference, to whlob the armature roda arc 
connected. .In tho d ot.ni!A 111hown in our drawing11 W indiratca 
the copper dust·, A tho I ng, I tho 1\1 mnt111 o rod, S the connection 
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to tb1• CIJUJinut.aiur. We Hlww tho nrrnugemcnt both when tho 
conncctiontt aru lllade and when di11connected. 

The copper rod11 I, u"cd hy Mr. EdiAon to take the place of tho 
usual winding11 of wire, rue J CHI in nuwber, ·63liu. on tho face, 
narrowing 11lightly to the im·ide face, tho edges being rounded ; 
thoy are !in. thick and avcrago in length G2in. These roda are 
wrapped by machinery with propnred pnper, the lnyer11 of pnper 
being each coated with a 11pccinl immlntiug material. The rods 
nre 111oparat.cd from each other nt ovory foot of their length by 
poic<'ll of vulcnnite fi bru on catted in mica, and alBo by an nir space 
of ·:.J8in. Every alternate rod is connect.cd through a radial 
copper rod with the cotnmutntor. 'l'ho IJlockJI oftho commuto.t<Jr 
aro fifty-three in oumlJer, nnd taper in n 11imilar mnontlr to the 
nmli:Lturo hllrH, are bevcllud nt tho ends n.nd 11eparated by 11tripfl 
of mic:1. Tho diameter of tho CC)mmutator K iH 12~in. At tho 
l)ll(;k of tho radial barR, and acting n11 a facing to the copper diaCII, 
is n. mahogany di110 ~in. thick. 'l'ho complete armature i8 wound 
with lite(•) wire, ''ith douule mic.~ inaulntir>n underneath ; tbia wiro 
i11 intended to counteract any centrifugal action. The bnr upon 
which tho brush bolder11 nro fMtencd ill shown at H, the bnt~~hCR 
aro C()nnectcd with the rnain conduct<u·11 C tbrough Jever11 M 
11bown, aud can Lc changed 1111 rcgard11 po11ition in the commutator 
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o.tt required. Tho drawing sbowH clearly how thia ia done. So 
ca.reful hM tbe i~vcntor been to con11idor everything connected 
w1th tho ruachlne, that to prevent oxidation the threads 
of the radial barR, tho Juga on t.ho armature, 'Lar11, diiJCII, acrew8, 

nnd other contaclft nru lightly plated with gold. Thia perfection 
of contact.8, together with the large Bcct.ioonl nrea. of tho armn.­
hare rod11, col! urea low reRiJt.·mce. Jn the machine nt I (olborn 
tho rcl'lilt3nce is 1111 low M ·OO•l9 c1hm whilst we are toM that in 
nnoth<'r machine, now en ?'OIIlt Cor L~ndoo, tho reaist."lnce ia hut 
·0032 of no ohm. Tlua 11ccond machine i11 to be erected at 67 
Jlolborn, in order, :111 Mr. ,Johmwn 11ny11 that if nn accidf'n~ 
h.~ppon11 to ~no m.acbino tho other may' take over tho wol'l<. 
hatlwr mncLmo w1ll be capaiJio o{ 11upplyiog tho current at 
prc11ont required, and tho intont.icm I<<'OrDK to be to take ordi­
narily half. tho rC(Juired current from each machine, tho wholo 
cur~·cnt bc~ng ~ken from one machine in C/llle of neCC'RIIily only. 

'!. hl'l cngme 18 o~ 40:hon<o p~wcr nominal, working up to nl)(mt 
l ~·l·bo~e power tnd1cated. Tho cylinders nrc llio. dinmctcr, 
wath l 610. 11troke, the cut-off taking place at a.bout half atrokc 
The engine it connected direct to the ehaft of the armature which 
~ev~lvca at the rate of 350 revnlutions per minute. Tbia ~achino 
11 mteoded to eupply the. current. for 1000 Edi110n latnpa c1f 
16-cnndle pow~r each, and 111 ~he ln~ge11t. ~acltioc hitherto erected. 
Tho new mncb1ne hM been tncd wath 1360 Jamp11 running for 
fifteen hourR per ~3-y for 11evernl con11ecutive daye.' 'l'aking tho 
figurf'll n11 ahove glVI'n, t.ho llolborn mnchine with an expenditure 
of l 25-horte prmcr, g1vell 111,000 cnndl<'R, c•r 128 CIUJdle11 11er 

hol'lle·JIOwer. In the engr:Lvi Ill(, A A 11how tho channel& by which 
nir is driven to circulate nruunll nnd keep cool the commutator. 

Beside& tho illu11trntiomt rcl.~ting to the dynamo machine given 
thill week, we alBo E,tive 11cctiuunl diaE:,rrnms ehowing t.he variou~J 
eiUl& of conductors which Mr. Edison ul!ea in hill inetaUatioos. 
Tho conductor~~ 1111ed of t'liUTIIO vary with tho current to Le 
C3rried. We would partic11 larly c:\11 attonLioo agnin to the street 
and hou11e connection& illuetrat.cd lMt week. It ia OMY to cnlcu­
late tho diameter, &c., of tho wire of n. given mcU1l that will carry 
a given current without fu11ing. As n rmfety applianoo Mr. 
Ecl.iaon uses a piece of fw1ihlo conductor of aucb a Ri7.o that it will 
conveniently cnrry tho current ordinarily required, but should at 
any time a greater current attempt to pa88 per unit of time, tho 
conductor ft111es nod ill brokrn, offering an infinite relliatance to the 
p:u18ngo of the current., and ohvinting danger of fire by over-heat­
jog the wirC<t. On Weclnwlny lo.ttt the dynamo machine and lamp8 
nt Jlolborn were 11hown in action to a number of gentlemen, 
M WM n)ll() a fURilJ!c conductor. A hundred Jamp8 had been 
arranged in circuit with n fUJoiblo conductor cnlculnted to carry 
current sufficient for fifty Jnmp11 only. Tho experiment WM 

aucccN~ful-tho met.."ll waa fu11ed nnd tho lamps, ancl we may 
11uppoiiQ the woodwork, Mvcd from the offecte of n t.oo large 
current. We may al110 11tate hero that on Tue11day evening the 
concert-room at the Cry11tal Pn.laco WM lighted up by the Ecli.Hon 
light, in the preaonco of tbo honorary council and other gentle· 
men apeciaUy invited. 

A SMALL DRILLING APPARATUS. 
T111: folluwing dcRCription of n tnna.ll machine for drilling tho 

holes m tho cheeke of tho locomotive fromcll in the Altoonn 
Work~ of the Pennsylvania Hailway Company, we t."lko f rom the 
Amencnn Jfecltanica.l En[Jinm· :-Tbo size-about lftin.- and 
~be poaitio.n of th~RO hulc11 mnko them very awkward t.o got n.t 
rho rnacbmo des1gned by Mr. S. M. Vanclnir will however 
drill n hole in five minute11. ltl! feed mechani11~ i11 con: 
11t.ructcd to give a length of feed cq ual to twico t.ho length 
()( ~lao feed 110rew. ltl! conHtruction ill shown in Fig. 1, in 
whacb A. A represont.fl n cylind1 icnl bearing, which ho.tt mcnntt 
whero.by 1t llli\Y. be fixed botw~'Cn nnd to tho pedCIIt."ll jnw11, and 
n.ffordmg n. lJ~nng to the ~tlcnvo C which ht driven by tho worm 
wl~<'~l B, hn.vmg the ~en~her d, which fite in a 11pline in ~. 'fbe 
drilhng nnd couotorHmkmg tool D baa an ordinary taper 11tem 
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fitt!ng. into C. }t' ill n feed 11crew threa.dccl into a RIN•vt 0, 
wbtch 111 nlBo threa.dc<l into the t<lu<•vc I at one end · l•' F ill n 
colla.r mnde in two halveH, I!Cruwcd to A, noel afforcli~g journal 
hen.rrng11 to F;. 

Tbu piece I lwl n fentber nt i which J)J'ojecl8 into n 11plioe in 
A, Ho that I cannot; rotnto. Suppo11o t.bat B if! rotntcd by tba 
wur1r1 ~ot llbo~n-tb.en C and J) will bo roto.ted, while g F 0 I 
nncl J Wlll .romnm HUlt!()nn.ry. But if E ue opcrntecl hy n. wrcncb 
tlwn 0 IHll rotate watb 11.- l.y rca~~on of the friction lwtwcen 
tho tw() and I, acting Ill! n nut, will mQVO endwayH within A 
nncl. feed C, and therrfuro n to th<' cut. Thi" action will ('(mtinuo 
uottl I lt~ moved euffici<'nt to caueo tho inaidc radial {~ of I to 
meet tachnl face H f-! o.f 0, whereupon it will hold 0 etationary 
hy. rcl\I<Qn of the _fnct1on or the11e radial 11urlacea; nod E, on 
l~an~ ~pcrnte~l, will .cnu11o () w net Mo. nut, and tho foo<li.og o{ 
C w1thm D will contrntw. 'rhuK tho length of lbo feed iK tbnt 
duo to ~be length of I·~ wilhin 0, ndd<!d to tho dietaoco between 
tho ro.<hal f~ H and tho in11i<lo radial face of I. }( K ia n 
collnr put. on 10 two. hnlve11, nnrl holding n dille of Jent.btJr to C to 
oxclud(• <lirt nnd cb1p11 from the bore of A. 


