
ELECTRIC LIGHTING IN THE UNITED 
Sl'A TES.1 

DR. EI~XSTI I A G I : ~ ,professor of applicd 
physics in tlic R o j n l  pol?-technic school of 
Ilresden, visitccl t11c IJnitcd States ill 1884, 
itl~d,haying carcfulljr cxaminccl the different 
systems of electric lighting thcrc in rogue,  pre- 
scntccl a report t o  the directors of public build- 
ings of Berlin. The  largest portion of this 
report is ~lcvotccl t o  tbc subject of iiicanclesce~lt 
lighting. A ccltain space is  gircn to  accnmu- 
l :~tors ,  and arc-l~ghting is  also considcrecl. The  
n ritcr statcs in  his preface tha t  his travels ha\ c 
clccpcncd in him the co~iviction that  the sub- 
cli~isioii of the clectric light by  meanr of the 
ETefncl-Alternecli diffcrelltial lamp g i ~ c s  a 
gr('atcr clegrce of st~>acliaess than is possible 
n.ith the lamp of any of the American sys tc~ns .  

T h e  anth8r enters a t  first into a coml~arison 
of tlie cost of electric lighting ill gcncral nit11 
that  of gas  anil otl~el-sources of light. I l c  
s l i o ~ sthat nea1.1~ nillet?- per c e l ~ t  of the cncrgy 
prodncc~clby tlic oldinary gas-flamc is  in the 
f o ~ mof lieat, leal ing onl! bout tell per cent i11 
thc for111 of tlic radiations ~vhich nppcal to  us  
a s  light. I-le also discusscls thc subject of thc 
~lonious gases gi\ c13 off by illun~inating-gas, 
ancl thc poisonous compom~d called by DnEois- 
Rcymond ' anthropot oxin,' mliich accompanies 
thc carbonic-acid gag,, ancl finds much t o  con- 
clcmn in thc use of illuininating-g:xs, and mncll 
good t o  cxpcct in  tlicb fnrthcr cxtensioll of the 
incandescent s j  stem of clectric lighting. TTThcn 
amount of light and liealth are  considelcil, the 
incanclcsceiit s j  stel11 is  economical : 7 ien.cc1 
from thc point of clollars ancl cents, homcucr, 
this can~lo t  he provccl. 

The  author g i ~  :I short history of the ile- es 
~rclopmcnt of the ciynamo-machiiic, 2nd tlic 
~eaclcr  nil1 fincl here a hcttcr summary than in 
any similar n o r k  v i t l ~  nhicli n.e arc  ncqnaintccl. 
T h c  use of cliagrami ancl moclcst engl a3 ings, 
insteacl of the ful l -p,~gc illustrations of many 
rcccnt treatises, is i;spcclally refreshing ancl 
coinforting to  one's poclict. T11c hcacl is filled, 
w h ~ l c  the 1)ocBct is not clepletccl, which cannot 
be said if ouc buys most treatises on clcctric 
lighting. 

\Vc learn fi om tile chal?ter on tlic incancles- 
cent light, tllat S ~ a n  and Etl iso~i  came almost 
s i m u l t a n e o ~ ~ s l ~  in\ erition of thc cal bon- to  t l ~ c  
filn~nent lamp, nhicli, inclcctl, 11:~cl been urecl 
in a n  in~perfcct  nray by inventors long before 
them. Rot11 S~v\-:in 2nd ~ c i l i o n  rcacllecl the 
r j l  / l ie r l~~kt , . i sche  belncci~izii~g."lXlit  bcsondcrcr bel.iicl<sicliti- 
punp cier i r ~  dcn 17i.rr,iniztrn :-'tnnten fiord-.-lmerikas ZLI central-

result of a more or less pcrmancnt incanclcs- 
cent lamp in 1879. Thc  writer closes his his- 
tory of the incailclescent lamis by a glomi~lg 
culogy of thc man who had thc genius t o  create 
a ncw inclnstrj n.hic11 employs hunclreds of 
workmen, ancl to  conccirc of thc grand projcct 
of lighting h) clcctricity a grcat city from a 
ccntral station. T h a t  this conlcl h a r e  been 
accoinplislied n ithout thc training of c a r e f ~ ~ l  
the Gcrinnn l~olytcchnic sc.hools. eviclcnt l~ im- 
presses thc author. 

Dr.  11:lgcn corrects thc impression, n.hich is 
eviclently carricd abroad in certain quarters,  
tha t  tlie n-hole of Kew YorB i s  lighted bx t h e  
Edison systcin. I l c  computes that  New yorB 
propcr covers c l e ~en square miles, and the 
portioa lightecl hy E d i s o ~ l  cnlbraccs only a 
tenth of :I square mile, and coucrs an area 
comprisccl ~vithixl a circle of n little less than a 
tllousand feet radius. A m a p  of the region 
co\-erecl by this s j  i t em i n  S e n .  Yolk  i s  g i ~ e n  ; 
and thc clirncnsio~~s ancl construction of thc maill 
lcaclillg wires, and the mcthocl of i ~ ~ s u l a t i n g  
them in nndcrgro~rncl pipes. arc fully dcscrihecl, 
with a ronning criticisln of the results that  h a w  
been attained. 

I t  is tlie author's opinion that  largc ceiilral 
electric-lighting stalions mill be estnblishccl 
in all grcat  cities, if tlic cxpcrimcnt in Ken-
Yorli does not shon. seine a t  prescat unfore- 
seen obstacles. Thc  sgstcnl of undergrouncl 
mires forms, in  his opinion, one of the greatest 
obstacles. Therc is  no cloubt that  the insula- 
tion g r o w  Tvorsc nit11 tiinc, and i t  is a, 

question h o ~ v  niuch of the clcctrical energy 
is  lost by defective insulation. H c  -very prop- 
erly rcniarks tha t  the entire resistance of the 
circuit, iiiclucling of course thc  l:trnps, must 
be coasidcred, togethcr nit11 the loss of insu- 
lation in  the undergrouncl conductors, and that  
eren LL r e r y  largc loss of insulation might not 
consumc more clcctrical encrgg than a single 
1ai1111. 

T h e  IGclison 121a1it is  then carefully described, 
and the dimensions of thc \ a i io~is  m a c h i ~ ~ e s  
frilly g i ~cn,  together nitii  thc lllcans of rcgn- 
1:Lting tlic ( a ~ ~ ~ ~ e l ~ t ,  the  method of ~ e i g h i n g  it  
tind distiil~uting it .  \lye clo not Gnom where t o  
look for a m o ~ c  ca1cf~11clcscliption of the con-
struction of the nndelgiound cr~bles and the 
metliod of in~nla t ion .  T h e  author conclndes, 
that.  fol eqnai alnouiit of light, the  Eelison light 
cost5 about a tliird more t11:ln gas. I n  s l ~ i t e  
of this increascti cspense,  the nuinber of sitb- 
scribers has coiitinuccl t o  increase since thc 
ol'ening of the system, Sept.  3, 1882,rind 
grcat  s~~t i s fac t ion  h a s  been expresscil vith t h e  

anlilqen ~ o ~ ~ n i ~ ~ c ~ ~ ~ ~ t lsystem?. Von 1 2 .  8 ; n ~ s ~\ ~ . r \ r ~ , ; ; . l < . ! r ~ ~  
HA$N. Uerlin, i)p,.i?ig~i.,l>X4. S+30i  p., illustr. kQ. llgllt. TT-l-lictlier tlie s j  stein is suitablc fol 
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irt:~int:~i~iing thoi~sanil lamps, i rsixteen even 
o111y 3 fifth part woultl be in  use a t  onc time, 
:~ntl :rlso for supplying power t o  sirl:~ll motors, 
is still in  donlrt. At preseilt poncr  is 11ot snp- 
plieti. I t  was ir~tel~tlerl t1i:~ttl~t.  s j  stem slionld 
b r  r~iecl for supplying pooer in the tlrty-tirne, 
arid liglit at night. 

Lc:~r,ing the cc11tr:~l st:ltion in NPIVl 'o~li, 
Y)r. L1:tgcii t l ~ c n  prot~c~cds t o  inspcct tllc iillagc 
plant a t  IZoselle. N..J., and str~tlici this trrw 
and  ~ r o ~ n i s i ~ r g  clcctric: light tlc\elopnlct~t of 
ing, of which thcrc aic a1rc:ldy S C > \ C I : L ~( > \ ~ I I I -

ples in t!le United Stntcs, notaljly tlmt :rt 
E r o c b l o ~ ~ ,  At T~oselle Il~r.cib so-cnlletl M:~ss.  
t\\o-llunilretl-:LIL(~-liftj--li@irr:~cl~incsarc' in-
st:tllecl, 7.i. hip11 : ~ i c  (Iris cn 1)) a t l l i r l ~- l i \  e-llorsc' 
power cllginc. The  1)ric.c is  a doll:^ p r r  t1ior1- 
sancl cantile 11ours (kc~menstuntJ~)The. elcc-. 
trornotivc l'orce of llie inachi~ici i  volts, 
:~ncl tile caurrc>nt per lamp fi,H,, of :rn :~mpPrc. 
TIIVrininber ol' l ig l~t~1x1 pt:~c.tic:xl use is 800. 
'I'l~c greatest distance t o  vchicll 1 1 ~  systcni is 
c.anied at ljrescnt a t  Roielle iq :ti)onl 1.500 
fcc.1. 

r L3 he  m i t e r  tllcii discusses t l ~ e  s! t,tern of tlie 
IT.S. electric-lighting conrl)any, wl~ich uses the 
\Vest011 lr~achix~e ant1 tllc ixrious 1not1ific:itioiis 
ol' tlic~ ICIaxim Ian~l?, nlio the 13cri1stciil (.kc- 
tric-lighting s j  stein. 'L'l~e ru~itlior closc's his 
interclstirrg ant1 I i~lna\)lc disci~ssioii oS the Ira- 
1.i011b i y ~ t e n i s  ol' irica~ltlescerlt lightiirg :L 

~r:surn&of the n~eas~l rements  at Mnnic11rnade 
ant1 a t  Pttris, :rntl mi a l l a l ~ s i s  of the  cost of 
tlic ISdison systeril. J n  this chapter \vill be 
f'ouacl statenicllts of the cost of this syste111 
fiboin various agents of' mills ml~icli :we liglitecl 

N O T B S  A N D  ATRWS. 

MR. I I R N I ~ YL O ~ ~ I Pof Xoclrestcr, N.Y., lias of- 
fcred, tliror~gli thc Arrieric:~n public l~ealtll associa- 
tion, tlrc: sum of $2,800, to bc: nwartled :LS first arid 
secollti prizes for papers or1 t,lro followiirg subjects :-

Lo. llealtl~y lioiiies niitl foods for the worlrilrg-
classcs: first prize, $:iOO; seeolrd prize, c200. Ks-
says to ho of a practical chnracl,er, il(,voit?, ns f i~ r;is 
possible, ol scic:iitiii(: I.crms. %'lieg I J I L I S ~be mil,lri~i 
the scol)c ant1 rtntler~st,:~iirlirrg tie-ol all classos, an:l 
sig~ieti especially for n l)oln~larwork. Yo. Tlre s;ini- 
t,;~ry conditio~ls and ilc~cessit,ic~s of sclloolliouses ni~tl 
school-life : first, prize, $.TOO; secontl prize, $200. 
3". Disillfection :tnd iiltlividnal proplry1:kxis against 
infectious tliseases: lil.st ltrize, $500; srco~ld prize, 
$200. 4". T l ~ epreven:al~lo c:Lrises of disease, injury, 
arrd rlc:~tIl,in A1iieric:rrr marliifactories and worlr-
stiops, ant1 t l ~ c  best nlearis :~llrl appliances lor prc- 
veritiiig ant1 ;~voitling tlrcr~~: lirst l)rizc, $600; secoritl 
prize, $LOO. 

All essays \t~.ittcn for. tile above prizes I I I L I S ~be i l l  

tlre hnnds of tlie sccrct,:bry, 1)r. Irving h. !Vatson, 
(.:oirco~d, N.fI., orr or bclore Oct. 15, ISSS. It is cs- 
l~ectetl that atr;r.ngelrie~rts c:bii be rrratle t,o 1i:bve t?lc:sc? 
ossnys widely tlisti~ibnl.etl to t,l~e pnblic, arlrl to the 
l)ersons ]nos,, ir~terestccl i ~ rtlre rcsgcctivc subjcc1.s 
in the United St:~tcs. 'L'lie :\mcricn.r~ prlblio 11t:~ltlr 
associ;~tiorr earnestl3- a11pc:~Is Lo those :~blo to com- 
pote, f.o t,alze part irr this ~voi.k, wllicli, it is believed, 
will do n ~ u c l ~  to augn~oiit tlre l~caltll, cornfort,, :bntl 
happiness of tlie peo1)lc. 

-111 acitlilion to the issrrr ot its rc,gular ptiblica- 
tions, tllr Lrarlclcr McCo~rnick obscr\~atory of the 
Ulriversit y of Vrrginia (l'rofeisor Orrnond Storic*, di-
rcctol.) Iias beqnr~ the issut, of a. scric~s of circnlar~, 
oi' \\,hie11 the nuiribc~ jnst I eceived coritains the ele- 
rrirr~ts and epllcrlieris of the s11iall l~lanet Barb:~ra, No. 
2 .  'L'lrtb elrrnenls p(,rt~lrb:~tior~~alltl l ~ y  Jllpiter 

by the incandescent light. S o  r r ~ a n j  e l e r r ~ c ~ ~ t s  wrr e computed by Mr. S. M. llarto~i;anti thc pertui -
peculiar to  ez~cli installation enter into this 
:~~lulysis ,tlint it is impossible t o  say in general 
mllat tlre cost of c~lectric ligliting is. IiCacli 
business-lnan mnst decide for 21irnsclf nhethclr 
it  is economical, on tlie whole, for him to use 
tlie electric: light o r  riot. I n  rnariy cases there 
is decidccl ntlva~itagc. :~ntl e~-c l i  ccoiiomg, iii 
its ernploj mcnt. 

Dr. IIagclr details in :L grapllic nr:iy tllc l ~ o p c s  
rnisccl b r  t l ~ cx ar ior~sstorage-bnttclics, ant1 the 
Icatlt,n t l lo~rg l~ ts  vvlro ll:~\e 11:ltl their of lllosc 
1101p~4 dispcllctl. 'L'hcsc, 1):~ttcrics a t  p rcsc i~ t  
:rr.c. nscfi~l oxrly in lnl~oratories. 

Tltcx tltiril port ion of 111,.I f:tscn's trcntisc, is 
tlcxotctl to  arc-lighting, ant1 i l l  it tllc s js lc ins  

bations by Seturli ar~tl tile ephcmcris, by Mr. V. 1'. 
Leavenwortli. 

-- The qi~i~lquelir~ial prize offcred by the Ilelginn 
government for ~riel.lie~nstic:~lrese:~rehcs irk aritl 
pliysical science Iias been awardcd to Professor Lc 
1':~ige of tho University of LiBgc, for his il1vestig:r- 
tions in t . 1 ~  highcr gconlcl.ry, :brid especially for 
tl~ose relat,i~~g to lincs arid sr1rf:rcos of the tliirtl 
order. 

-The va1~1:~bleCollc.11 collcc.tiorr of H:ypti:~11 UII--

ticluitics, wliicll 1ias recently bco~i acquired by tllc 
,Johns Ilol~ltiris ~r~livcrsii,y, will be of gre:~l ilitc~rest, 
not orrly for arb, b11L for the Ilistoricnl st,utly of t,hi: 
c:ustorns :~iltl laws of Egypt,. ft, TKLS 1)egriil iri 1832 
by (201. 11. I. Cohen, (luring ])is havels i11 lCgypl, 
and cninsist,s of sis l.i~~ritlrod slid eighty-nine objocls. 

Ol' i:t~Isli, of F V ~ b t ~ l l ,  0 s  '~'~10171~0ll-~1011~- :ill(l 

toll, ark fully c1escril)rtl. 'I'hc trc:~tisc closes 
~vitll:L short css:ty on tlie tl:r~~gcriof elrctiic 
lighting, and a copy of the rcgulatiorts adopted 
k)y tlie board of l i rc - i~ iq~~r : tn~t .  irlinspectors 
I:oston~. 

procuu:(l r11:~inly in the localil.ies where they were 
originally cliscovered. A nunrbor of objects, 11o~r~-
tivcr, bolongctl to the farnorrs collection of Mr. Salt, 
Iler hla~jest.y's consul ill Egypt, wliich was soltl in 
1836. The collection consists chicfly of s~nxll jrorlis 
illustrat,irig the: history of the mino] arts in li:gppt 
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