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Idfe ' 8  Ban~e. - 
J,iCe's Evil Geuius will1 the su111css wing 

Ancl our white G11~rclia11 Angcl sit and 111:ly 
Tl~eir  rile111 game of skill from day to day, 

Whcrc tl~or~glrts are pnwus, and dectls arc q~tccns 
ancl kings. 

And every move on that stnruge chc~sboard brings 
Some change in us-in what we do or e:ty ; 

Till with our life tlic winner swecps away 
T l ~ e  last few pa\vris to which his rival clings. 

We seem perniitted, ever and anon, 
To catch a glimpse of th:lt great filhl g:lnlc 

By wl~ ic l~  our soul s11all be or lost or won. 

B 
\Vc watcll one move, then turn away in sllunle ; 

~ u t ,  t l~o~~g l r  we lack the cournge to look on, 
T l ~ c  gnnle goes on wit11011t 11s all tho s:\mtb. 

. - 

. 
- .  
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A New Seconclary Battery. - 
Some ~xpcr i~ncnts  ]lave recently bccn nlnt~c with a 

form of secondary buttery invented by 3Ie~srs. Lit~rdet 
Donnitllorne, London, Eng., the m:~in fcatr~res 

of which, as shted by the inventors, nrc t,he intermix- 
ture of porotls lead, deposited eit.her by direct action 
1,y means of a galvanic current, 01' by the :letion of 
spelter, wit,11 and salts of lcad sucl~  as rnay Ibc 
produced f ron~  galct~n or otller Icnd ore, na tllc ncsling 
fiubstancc of t l~e  plates to :~ccllllllllutc tile C U T ~ C U ~ .  
'I'his mixt.ure is placcd on very thin plates of plue 
lead, which serve as conductors, and is kcpt in posi- 
lion by por0'0"s platcs. Cirent stress is lirid rlpon I l1c8  

of tlrc lead and le:~d co~npo~u~cls,  11s 1)y t l~ is  
Incans the inventors seek to avoid local action ant1 to 
iucreasc tile intensity and dnrability of t,lie bntttary. 
Tile exl,crimental set of cells consist of 50 elerncnls. 

of w-1ricl1 llas nu :uea of one-t\\rclft.l~ of a s(111are 
foot, the weigllt of tile set being 31.5 Ibs. Thc cells, 
Ilnving heen charged with a dynamo, are rc1,ortcd to 
llavc givcn a current of 12 amperes with an elcctro- 
motive forcc of 95 volts; or, in ot.l~er words, two 
have given a sufficient CurrCnt for One slllall arc lnmg 
or 25 incandescent lamps. lTpon Ill? orcasiou of our 

. visit to t,lle la1)orntory nt. No. 38 llolborn \-i:~tl~~ct. 
tllis battery srr11p:icd scvcn 1~tliso11 itlc:inelrscr~rt 
I;llllps \vitI\ :1 cr~rrent. Thc invcnlors elniru tl~nt t11c.y 
lln\rc l,rotl~lcc.tl a serond:~ry 1x~ttc1.y or l~~(~11111l1I:ttor pf 

power of any oll~cr. So far as t l ~ c  1:d)orator~ ex~c r i -  
mcnts have gone, their results :lPl,car to bc ~ ~ ~ c i e n t  
to enco~llage the invrntor~ in proccr(~in.c with tllc 
work of pr:tct,ical dcvr:lopn~cut. 

- .. . .*. 
Electric Ligllting in Mills. - 

BY C. J .  11. Woonlro~tr. 
- 

Alll~ougl~ tile cr~lcler forms of electric liglit mcre 
u~utle early in tlris ccntury, precctling the locon~otivc, 
t11r trlcgr:~],h : I I I ~  i l l~~n~in:~t ing  g : ~ ,  yet t l ~ c  n~cclr:~nic~nl 
rcfinemc~~ts tlcvised \vit.l~in a fc,\\' yr:~rs I I : I \ ~  11ccn 
llccessary to m:~,stcr Inany hf tile 1,rartical nntf cco- 
~ ~ o m i e  difliculties, ant1 render it fe;~niblc to hring rlrc- 

f r o  t i (  , t o  1 r :  

produccrl by t l~e  cllrrcnt orrrcomiug tllc resislnncC 
offered 1,y t,l~c q,:tce I,ct ween the carbon ~ o l e s ,  \ ~ l ~ c r ~ l , y  
t l ~ c  P I I ~ V ~ , ~  of 111(: clcctricity is converted illto Ircnt. 

l'llo carl~ons : ~ r c  slowly volnt~lizcrl :tnd p:~rtially 
b~~rnccl. 'l'l~r i111c.nscly I~ratccl vapor adds lo t l ~ c  illu- 
~ninalion, 1 ~ 1 t  t l ~ r  c.on~l~t~<t,ion of t l ~ c  Ib~~rning c.:~rl)on 
intcrfcrcbs wit11 t l ~ c  light., as tllc arc lipllt is nlorc 
brillinut ~vllcn enclosccl in a glass receiver and remov- 
i n  t o  I T l ~ c  inc:~ndesccnt, light is  prorluced by 
thc current overcoming t l ~ c  rcsistnncc offcrcd by a 
filament of cnrl)on ant1 r:~ising it to a t.emperaturc 
s~~flicicnt t,o render it li~minouq. 

Tllc imlllrdiate tlr~sfr~tction of tl~c: cnrl~on is llrr:. 
vellf('(1 19' r('lrlll:lli:l:: thc fl~l:tnt,it,y of the c:~~rrcut ant1 
e~lrlosilig tllc c:vbon iu :I gl:~ns bull) ant1 exl~:iusting : 
the air, 60 llrat it cannot brtrn. I 

w,,rl(l, c : ra~l i~~g I I I I  c-lvn~c*nL in III:IIIUT:IC~III.~IIR ~IT:\il.s. 
Al l l~o~tgl~  o ~ t r  ol~jcct is 10 conaicler clcctric ligl~ting 

solely ia regard to it.s c n ~ p l o y ~ n n ~ t  for indu$trial pur- 
~ O R C P ,  u bettc'r ~ l ~ l d c ~ ~ t a n d i ~ ~ g  ~ n : ~ y  be rencl~cd 1,y c t -  
nrnirring solnc of tllc priuciplrs involrctl in it,s pro- 
duction. 

T l ~ c  accun~~ll:~tioli of elrctricity by menus of :L 

dynamo n~acltine is based I I ~ O I I  t\ro principles: First, 
that rnllol a \virc is 111oved :ICL.OSS a 111:1gnct tllrougll 
t l ~ e  ficld of forcr, t l ~ c  power tsxcrtetl :~g:~inst t l ~ c  :at- 
traction of the  nagn net is convcrtcd into elcctricily. 
Srcond, n11c11 an electric cr~rrent is  passc.d t l~rongl~ 
inslllate(1 wires coiled nrountl a ~~ic.c-o of iron, tllc iron 
is n~apetized.  

In a tlynalllo ~u:~clliur illc n ~ a ~ n e t s  :~ rc  very l'ccl)ly 
magnctizecl; 1.n1t wllcn tlre nrn~ntnrc is revolvrd it 
gcncrates an electric cr~rrcut, \v\.l~ic.l~ II:ISS~S tl1rong11 
lllelvires nro~~ntl  tlrr ~nngnets, i nc re : r s i~~~  t l ~ r i r s t r r n ~ t l ~  
an11 ennl,ling t,ltrn~ to proclr1c.e n strongrr v ~ ~ r r ~ ~ n t  in 
t l~c  nrnl:tlllro, :tntl this in t1u.11 :rql~ls 10 I I t t -  s l rc-~~pl l~  of 
tllc mngu~ls, Ilrc :~rm:rtll~c. ant1 1 1 1 ~  III:IKII(~IS rc:~(!ti~~g 
on csncl~ otltrr until 111r lin~il. of 1 1 1 ~  cn11:lcitg of the 
lnngncts is re:~c.l~cd, :tftcr scveral I~~u~ t l r c t l  rcrolr~tions 
of t .11~ : ~ r ~ i i : ~ t ~ ~ r r .  IYIIPII  1111, 1110tion of t,l~c : I ~ I I I : I ~ I I ~ L :  

is stol,l)~tl I I I ~ .  I I I : I ~ I I C . I ~  lost, II(.:II.IJ. :III t111'ir 111ngnt~1. 
ism, ns soft iron will not rr1:1i11 ~ ~ ~ n g n c ~ t i s ~ n  lilic strc4. 

l>cr~n:~ucot steel 111:1rncts \ver.cs origir~:~llp usctl for 
this purl,osc; 11nt c-lcc.tro n~:~gncls are r:111al)le c)f Ilol(1- 
ing t.wel~ty ti1nc.s as I I I I I ~ ~ I  n~;~gt~c~t i . ;~n  :IS I)t*rnl:lnrsnt 
magnets. 

l ~ i s i t l e  o l  ~ ~ t l i n c .  o f 1 : 1 1 1 o  I I I I ~ I ~ I I S .  ' I i r  
construction i3 not so sin~l)lr :I n~attcr, involving 
uunlwons ~ ) ~ . o b l e ~ ~ l s  upon n~attcrs ~vhic11 cannot 11c 
consirlrrrrl I~err.  

electricity for ligl~ting  night I)(% f~~rnisl~cvl 11y gal- 
v:~nic Il:~ttrrirs, I n~ t  tl~c. cc~st \voc~l~l : u ~ ~ o ~ ~ n t  to twrnty- 
lire ti~trc*s as I I I I I C ~ I  $13 \vl~cn gc>n(-::~lc.tl Iby :I d~11:11110. 

Tl~rre  nrc- t\vo n~t . t l~~t l . ;  of r c~~! \  crliny 1~1cc:Il.irity inlo 
IigJ~t. 'I I I ( ~  :~rt. ligl~l i* (.l~i~.tl! I ~ I I I .  lo l11e '  g l o \ v i l ~ ~  or . .  . 

12otl1 rltr arc :~nd tlu: inr:111des(:e~111 ligl~t, is r111t: 10 

1 i ( 1  . ! I !  : I I I I .  111 111~ :tr(: 
l i ~ l l t  illc:u~tlcsccnco is t la~l.r~~ctivc to tile enr l~ol~;  
aud in the illcantiescent lamp thc object is to 111:lke 
t,llC c:~rll,oll as cnduring as possil~lc u~ltlcr t,l~c condi- 
tions of I~rilli:\ncy, which urc esscnt,ial for sat,inf:~ctory 
rrsr~lln. 7 ' 1 1 ~  :~rc  I : I I I I~S :lrt! ~~l:~c!cd :kt ope~~injis  ill ill(: 
condncli~~g wircs, :1!1t1 tllc c:lrbons f o r n ~  n portion of 
tllc circuit. Tllc electricity passcs througl~ tllc h m p s  
in order. and tile tension is reduced a certain amourrt 
:It ~:11.11 j:lllll). 

In t l ~ c  ill~:lndc~c.f!llt syslrun tllc I:~n~ps nre I I I I ~ ~  ill 
\vil.cSs s\vIIIlg down from Lllc n~:tin condl~ctors, so 
tll:lt ( I l ?  cllrr('nt is tliviflrtl, :III cq11:11 portion ],ansing 
t l~roupl~ c:1(.11 In~r~p.  T l ~ c  co~nl,orison is s o n ~ c t i ~ ~ ~ c e  
nl:ttlc that tllc nl:tirl conclr~ctors coc~ld Im representer1 
by tllc sidw of a I:ltltlcsr, wl~ilc thc position of incan. , 
d ~ s c f ' t ~ t  I R I I ~ I ) ~  W O I I I ~  be in the n~iddlc of the rounds 
of tllr I:ltltlrr. 

In t l ~ r  :rrr ligl~l. wl~crc the a ~ r l ~ o n  is I~cntcd to tic- 
slrllc'tir)~~, I I I ( >  tr)l:~l cl~l:~nIil.y o f  li,zl~l. Tor a give-11 (.x- 
~)('ll~litllrC of (.lt'('lI'iVity is :111o11t nin(: I ~ I I I C S  w\.)):~t it iri 
i l l  all i~lc.atltl(~~c.(~llt light \vorliing at. :I c.otnmcrci:ll 
mtr. 111 an inc~:~ndcqc:c~nt I:IIII,I Ill(: cl~tt*stion of c ~ ~ ~ t l ~ l r -  
:I~I(.(. of  ( I t ( '  (.:II.~)oII ig I I I ( '  s~.c.r)ncI ~ : I P I o ~  in ( I ~ : t ~ r ~ n i n i n ~  
tlle t nc~~ t  :IIIV~S:IIIII. 11rilIi:111(.y for 111c ligllt. 

.\c(.ortlillR to I[o\vell's c ~ r ] ~ c r i r ~ ~ t ~ u l s  on t l ~ e  Etliwn 
lig111. if 111(. csl(scstric-it.y s r~l~l~l icd  to :i 16-c:~ntllc p(,\v(ar 
t:tlisolt 1:11111) 110 inrr(-:~-(~(l OII(!-~OIII.~~I,  t l ~ c  C:III(I[C 
po\v('I' is (ll,ll! l d ,  hllt Illr rtltlur:~lrre of t l ~ c  Iaml, 
~vonltl I I ~  rcstl~~rc.d. 

Tllc ~olt lrf l  rnnttl of I.ltr true ccof~oloy bctlrc*rtl ex- 
IIcur;? of ~ L . ~ I ? \ ~ : I I S  of I:111111s and that of po\ver call be 

~ 
rcncllctl only by long csperieuce. 

1 ~ W ~ ~ S I I I I I ( ~  tlint tho ~~l.cscllt it~t.onsily of ~ ) ~ j l l j : r r l e y  

\vlli(+ll II:IS I)t8et1 : I I ~ O ~ I ~ C I I  is at n b o ~ ~ t  t.l~e nlinim11111 cost , 
for t l ~ r  ~ I . V F ( . I I ~  eo11-1111c.lio11 of r:tr11011s. 

'~'IIc! llllit 11f I I I ( ' : I ~ ~ I ~ ~ I I I ~ ~ I I ~  of Iigl~t, is c~x l~ r ( :w~~~l  ill 

I 
t.:~lltllt~ I)o\vI.r. wltir.11 i+ the ligl~t. f~lrr~isl~etl  by :I 

*1:111d:11.(~ \!:IS (':III(~I(. ~nlrllil~g 11311 ~ I . : I ~ I I S  ptlr I l r ) l l ~ ,  
. .... 1,- ........... . . o  1 ......+ : ...- ....,. I .,... 1: ...I.. ... :. ,... 
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lessened,because with the addition of operating expe'n- 
ses, the inrerest on plant, being a fixed amount, be- 
comes :I smnllcr prol~ortion of tlre w11olc cost.. In 
elt~ctrie ligl~ling. the cost of plant is so mucl~ Ihnt in- 
terest is nu important item, and when the mill is rnn 
nights, tlic relative cost of electric lighting is mate- 
rially dim~nishcd. h whit,e cotton mill, running 80 
llours a week, geuer~lly uses light 800 to 350 I~ours t~ 

year; wl~cre they ron GG 11onrs a week, ligl~ts lure re- 
quiretl 400 to 4i0 l~onrs n year. A dark mill rccluircs 
:~bont twice the number of l igl~ts that is sufficient in 
n \vl~itc ~nill, and IISCS light a l~out  100 hours a year 
nlorc t11:111 11 ml~ite mill. 

An arr light, as generally used ill ~nills, requi1.e~ 
allout ouc I~or~c-poufer. Mr. Jnnies Ilcnfrew, J r . ,  
: ~ t  Atln~ns, hlaas., IIIW found, by tent, that t l ~ c  40 
ligltt Url~sh dynamos in 11is n~illn each require 36.6 
I~orsc power. 'Tl~c ligl~ts wrre running inn ~at,isfactoq- 
mnuncr, l ~ r ~ t  no pl~otometric tests were made. 

l'llc cost of nre light$ in sevefi~l steam mills ~ U I I -  

ning 400 11o11rs Per year, in 63 cents per hour, of 
w l ~ i r l ~  1 cbcnts nrr for D:I~I)OIIR. fll1(1 5 (.ents for 31- 

tend:u~rc, c*o:~l, tlepreciation nud inlcrest. Wl~en a 
nlill TIIIIS nigl~ts, tile I l o ~ u l ~  cost is diminislled. 

T l ~ c  ratio of suI)stit~lting electric ligllts for gas is 
c111ite v:~ri:rl~lc~, ]wing one arc light to from ten lo 
twenty g:ln burnew. In one nlill ligl~tctl.t~y kcrosene 
t l ~ r  wtio w:~s one arc Inmp to eight kerosene lamps. 

In a colored ~~ l i l l ,  one twc l igl~t m~l l  light the l oo~r~s  
on 700 to 1,400 sqllnre feet of floor, bltt in a Ivllitr 
mill 1 . 1 1 ~  s:lnlc ligllt will be sufficient for loon~s on 
1,000 to 2.000 square feet of floor. The reflected 
ligl~t from v l~ i t e  \v:11ls and ceilings adtls very mate- 
rially to t l~e  diffusion. 

A cnrd room 48 115' 101) feet, cont:lirling G.1 cardr. 
\Y:IR s:~t,i~f:~t.torily lifilllctl ~ I J '  on(: rrrc ligllt. The cntl 
of I I I ( ~  roo111  IS c!stend~~tl nl)or~t 40 fecat, and t11(. 
light \V:IS not satisfi~ctory t,owar(l Illat end of t l ~ c  
room, because there wns no elld wall to serve RS 8 re- 
flcrlor. 

It is ( . o I I ~ ( . I I ~ ~ I I ~  10 (:vI~I~I:II.(' ill? (:oHL of ('Iectri~ 
ligl~liug with t l ~  expense of gas in t 1 1 ~  snme place, 
nltl~ough it mllst he remembered that gas does not 
f11rnid1 as nlnc11 or as txood ligllt, n~ld  is therefore 
not so v:~lunl,lc wl~cre (lllality of ligllt is of import- 
nncr, 

111 tl tvcnre rooul, 011 very tiue t$,o~k, 34 arc light+ 
replaced 202 *if foot I~urners, which consuluc 
(392 x 0) 1753 feel pcr I~our,  one nrc Iiglit icprc- 

18 1tEVIEW 
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by an argand burner consuming fivc cubic feet of gas 
per hour. 

Wit11 the incnndescent lnmp tlie light is uenrly uni- 
form in rrll directions. 

In t11e arc light the terminals of the carbous are 

D different, the lower carbon consuming to a sl~arp 
point, and the upper one is blunt and t l ~ c  end con- 
cave. The light emitted from tl~ese ends is not 
alike; the upper carbon having t l ~ e  most lieated sur- 
face, al~out nine'-tenths of the light is thrown down- 
ward below a horizontal plane. The power of arc 
lights, as generally stated, is that of the strongest rnys 
w l~ ic l~  are thrown down at  1\11 angle of 45 degrees, 
which is about twice t l ~ c  brilliancy of the average 
light. Nearly 11alP of the light is held back by the 
white glass tuhes, and the arc lights being further 
apart an excess of light is ncccssnry to secure sui- 
ficient diffusion at extreme points, because t l ~ e  in- 
tensity of light diminisl~es as tlic square of t11r dis: 
tance. 

The value of electricity for lighting li~ills is based 
upon tlie character of the illu~niu:rtion desirctl, ench 
mill being, to some exteut, n law unto itself. 

One of the first items of consideration is the int111- 
ence of electric light upon thc operative, cmsitlered 
aa R machine to be kept in good condition, in order 
to obtain t,he best results, As the electric light does 
not require any air to support combustion, it does not 
injure the air in a mill. 

On the other hand, Dr. Willianl A. IIx~n~ilond 
states: " A  gas burner consunling four cubic feet 
per hour produced more carbonic acid gas in a given 
time than is evolved from tlie respiration of eight 
adult l~uman beings." 

This is nu importnnt nlatter in night work, \vlien 
the air becomes so impure t11;rt it prevents t,l~e- oper:l. 
tives from doing the rrlnount, of nrork wllicl~ ll~cy 
do if the ~ i r  was pure. 

Gas ligllts increase the t.eml>crature excessively. In 
the basement story of a mill 400 by 65 feet, ant1 15 
feet higli, were 456 lootns on l~eavy colored cot.tr)n 
goods. Tl~e'room was lighted by4574-foot gas burners. 
When these werc used it was stated ;hat the tempem 
tore increased 25 degrees in an I~onr. Now the 1.00~1 

is ligl~ted by 35 electric ligl~ts, and the incrr:~xe ill 
temperature, if nuy, is not enougll to be iudicnt,cd 11y 
nn ordinary thermometer. In  two ot,ller mills the 
rise in temperature, after lighting the gas, varied 
from 11 to 13 degrees. 

OF THE TELEGliAPH AND TELEPHONE. 
- - .. - . . .. - . - . . - ~ . -  

d.nother matter of vc~loc in electric lights is the 
ability to d is t ing~~is l~  tints. The light from the tips 
of the rnrl)olls is white, nnd t11c light of tllca nrc be- 
tween t l ~ e n ~  is a I ) l~~iql~- l ) i~r l~l r ,  so t11:ll the ge11ent1 
tint of tlre arc is tl~:\t 1)luish-white, wliich has n very 
white appearance. 

TVhere the use of sl~atlcs of color is i~\~olvetl ,  elec- 
tricity furnisl~es the only artific~al ligllt ~ v l ~ i c l ~  can he 
feasibly used; and IU s ~ r c l ~  cnscs ml~cre the operation 
of :\ certain tlepartlnent w o ~ ~ l t l  otl~cr\risc be limited 
to the r1ur;ltion of sru~light, the c2couo~~~y from theuse 
of the elcrtric light is, to 11 ccrti~in extent, 1)roI)or- 
tionnte to extra protits ncc:r~~ing f ron~ t l~ is  rxtension 
of t l ~ c  time of Inbor. 

In other departmcuts of m:~uufacturiu~, llle nit1 to 
the prodr~ction of perfect work, by this in~provetl illu- 
mination, is a sourc4e of ndtlitionnl revcur~c, I)crnl~so 
the proportion of d:~lnngcd gootls usr~ally m:~tle wlrrn 
the mill is badly lighted, is therrby cli~ninishetl. 

EsrENfiE. 

~l~~ of Ill:riut,t,nllnre of :I n~s t tb l l l  "f l i g ~ ~ t i ~ g  
brtvx little I.cl:ltioll t o  its intyil l~i~.  \rortll. '~'llp iten1 
of cost of liglltirlg is :I s lna l l  frnctiou or t l~e  xyllole 
ol)e,ting all(l \vllat is cleqiletl 1% to liqht n 
mill so m.ell tllat tllere \Till 110 (lifcrc~lcc in tile 
cllarsctcr of day :111(1 lligllt work, rilllcir in cll~:lntity 
or rlualitg. exl)l>n(litllre ~ ) ~ ~ ~ ~ ~ ~ l  tll:lt is lln\v\.nr. 
mlltnble, 

~l~~ c,lles~jl,ll of tile eOrl Iiglltillg 1,s ( s ~ ~ ~ l r i ~ i t ~ '  
is snl)ject to many legitimate vari:ltious. of ~ ~ b i c l l  
tile qlleslion of llo\,.er is ulost mrinble. 111 n stran1 
mill, wllcre tile (lvn:,~llo is driven by tile same engine 
tllat runs tllc mill, it ~ l lo~l l t l  o l l l ~  rl~:lr,rrr(l \vit.~l its 
sI1:ll.e of f~ t r l ,  lrut 11ot wit11 any I I ~ I I I T  espenxr of 

wllcrever it (lops intrnllu(y : ~ I I Y  ex- 
penditllrm i l l  tllc of l l~:l l l t ,  r('lr:lirfi, 01. ):11)1)1. i l l  

tllc cllginc roo111. 
some ,,,ills lliIvc t ~ ( . l ~ n r t l l l t r l , ~ x  rrln 

liy (lnyligllt, \vllrare \\,ark is tllrOnn ; ~ t  sull(lolrn, 
and so colrlprr~sates fr,r t l ~ r  R~(>:IIII rsil~~iriecl by t11t~ 
I ~ Y I I ~ L I I I o .  J , ~ ~ ~  l b X l l l l l l l l l l ,  ill I I I1 t l  I l l i l l  I I ~ i l l g  ( ~ l r ( ~ ~ r i ( :  
ligllts, tilc: po\yer \lsed in tile llel,l)iug rounl is sliglltly 
Inore tllnn i g  reclllire(l for ( l lr  d!.I1:llno, so \\-]let1 tllc 
Inac~ , i l l r ry  in tllat I'ooln is  stol,l,etl, tilc (lyll;llno c:lu 
1," stnr,ctl  \ v i t l l o l l t  ~ ~ ~ i ~ ~ i ~ ~ ~  vxll.il load tllr ell- 

gillta, >lost f:lctorica ;Ire (lrivvn 1,y \y:ltcr I , ~ ~ ~ ~ ~ . ,  
\vitll sllpplemclltnry steal11 l,owels drlring tllr lo\\+ 
water in t,lle summer I I I ~ U ~ I I S ;  t l l c  lic,'llti? 
w o ~ ~ l d  be reqyired during t.11e ~110rtc.r days of tile 

The econolny of nnY liallt increases ~ p u c l ~  more 
rapidly than the temperature. A large gas light fur- 
nishes more light for a given quantity of gas than a 
small one. 

Nine years ago I made some ex per in lent.^ upon 
the efficiency of kerosene burners, and obtained simi- 
lar results. 

The temperature of tlie upper carbon in an elec- 
tric arc light is estimated at 6,000 degreesFaI~rcnheit~, 
nnd t,he lower one at 4.500 degrees, but this estinlirtc 
refers ouly to the si)eci:kl l igl~t expcrime~~tc(l wit11 
wl~ ic l~  were used small carbons, and tlle general result 
to-day is probably greater than t,lle one given nbove. 

This high temperature furnislles much Inore light 
rays from a given amount of heat than o lower tem- 
perature would give. 

Dr. Chas, W. Siemens, in an addressdcliveretll)e- 
fore the Brit,ish Association in Tork, England, last 
August, stated that in a gas burner only one per 
cent. of the calorific energy of combrlstion 1)roduced' 
light; while in the incandescent ligllt it was three 
and seven-tenths per cent., and in t l~e  1u.c light it 
amounted to thirty-three per cent. Wllether subse- 
tluent investigation mny not modify tllese results is 
:III open question, but tile general sli~tcn~cnt [.hat the 
electric light contains a ~nuclr snlaller ~>roportion of 
the heat rnys t,l~nn l.l~c gas will I I C  qucstionctl. 

11 is stat.ed by Mr. \V. Pickeril~g lllnl 111e i ~ ~ , j u r i o ~ ~ s  
effects of artificial light up011 Ihe eyesight nrc tlnc to 
heat from lights, and uot to t l ~ c  light itself. 

year, at il t,imc mllen tl1el.c is llsually nu nl,untlnllce 
of water, nlld tile extra power c:ln I,e I I S ~ ~  by t ~ l e  (17. 
namo I)Y the use of more nrnter, ~vi tho~t t  requiring 

scnts t l~e  c o ~ ~ a ~ ~ m p t i o n  of (1553+24) 73 feet of 6119 
per 11our.- A careful estimnte shows these nrc Ilyhts 
to be cost,iug B? cenls nn I~oclr, no tl~ia nrc lighting 

any tidditiounl expense. systenl rrpresents gas nt, 89 cents per thousaatl. A 
It is dimcalf to mn~ie compnrisoll I ,~ ,~ \VI>~ . I I  y:lyiolls I si~nilnr estilnnte in an~f l l e r  mill gives the nunu:tl cost 

metl~ods of illllmilmti81n, bcca~~sc  :I c\~;ulgc of Iigllt is 1 of gas fa.188 ant1 electricity nt Sl,l?5, or equal toga9 
always made nu cxcllsr for more light. 1 at 90 rcuts :I t l~o~~sand .  The annual saving to t11.1 

T l ~ e  majority of ~nills :Ire liglltcd wit11 g:19 nl:l(lc mill i l l  lipl~ling expenses by the use of electricity 
by the destructive ~listilI:\tion of ~)c t ro lc~~nl ,  ant1 of ~u:tkcr n 1)rotit of %1,60:), \vl~ich represents G per cent. 
: ~ l l o ~ ~ t  80 tan~~tllc power, \vl~ic.l~ i u  gcsncn~lly rrtl111.1.1l to  011 $li.Sl(i, \vitllout n~:rklng n~ent,inn of :~rry im- 
60 C:IIIIIIC, l)o~vcr 1)s I I I ~ S ~ I I ~  : ~ i r  wit11 it, : I I I ~ \  I , I I ~ I I ~ ~ I ~  1 11rovt~n1cnt in \vork or pro(I~~t:tio~i t111c 10 t11:rt ligl~t. 
t l ~ r o ~ ~ g l ~  one foot. (nominnl) 1111r11t-rs, wl~i( . l~ rollslllllr In I ~ o t l ~  of tlleso cst,ablishment.s the Iig111s wcrc usctl 
nl~oat If  feet, per l~our.  ~ :11)out 450 11or1rs per ye:~r. Otl~er estin~fltes g i ~ c  t l ~ v  

The ~ n ~ u \ a I  cost of oil F:IY I)PI. In11.ncr is fr11m ' cost of arc l igl~ti l~g e(l11:11 to gas at  from 05 c ~ n t q  
sovcnty-five c c ~ ~ t s  to on(, tloll:~r. I I I t i .  
mi~tes, iutctrcst at six per C C I I ~ .  forn~v one itrlll i l l  cost. 
Onelarge corporation. wit11 c s r c ~ p t i c ~ ~ ~ : ~ l  ~ , r i ~ i \ ~ ~ ~ ~ ,  

1 1  I t I 1o11u1  In the c:~xe of incnntlcs!:cut 
lifil~tiug tllc cost i.: more di1Hs11lt In cstir~~:ite, l~cc:~usc 
they :Ire rnu : ~ t  :111 tlrgrres of I)rilliaucy, affrcting 

n~akes its coal gas : ~ t  :In :~nnnnl rort of fi!) (8c11t.: I,(". botl~ tllc2 p o ~ ~ c r  and the life of tl~c, lamp. 
I)r~rner. 11notl1cr corllon~tiou, inl:~ntl, n~:~ltr* its 1 1ioll1 t l ~ r  I.:di.;l~n :tud t l ~ c  1Lnsim 1:lrnpq are ~ I I ~ ~ : I I I -  
gax as $1.2: per tllol~s:~nd fc2c.t. :lt : u ~  : I I I I I I I ~ ~  rost ~f tee11 to nvcr:l:cS 000 11or11.s: yrt in t l ~ c  NIT To1.k Post- 
)l.59 per I)nruer, c.:~rh 1111rncr r o u s ~ l ~ ~ ~ i n g  1 ,.1!38 r111,ir olliro t l ~ r  :Ivt3rngc. rcrorcl of t11~ Jlnxin~ laml~e is 
feet t ~ ~ i n u r ~ l l ~ .  I sl:~tctl to I I O  1.850 I~onrs 111) to 8eptcn1l)~r first, aud 1 s  

Of two large ~nills in t l ~ r  s:~u~t. city. I I I : I I , I I ~ : I C ~ I I ~ ~ I I ~  , I ~ I I I ~ Q  11:1d :~ I r~ :~ t ly  burned 3,450 IIOII~P. 
simil:~r goocls, t l ~ c  more modern one 111:tlirq oil gas :it / 711r fcrry I)O:II .Jrrsey ('ily, I)~~lot~:ir~:. to tl tc-  
:In ~ I I I I I I ~ ~  cost of i 9  cents pry hurnc~.  \vl~ile the o~tl(-l  , T'r r~nsyl r :~~~i :~  Il:tilro:~tl, is liglltcsrl 11y t11c X1:1sir1r 
ooe buys ronl :,.as 11t $2.65 1,rl. 1111r11cbr. ligl~l.;, an11 tl~cir rc.vor11 II:IS I)crn :ivt>n 11, n ~ c  :t.; 

~o111cti111c.=, ! V ~ I ( > I I  I I I ( ~  , ~ : I ~ . I I I : I ~ < ~ I I ~  ; I I I ~ B : I I ~ : I ~ I I ~  is I I O ~  ~ av(8r~i11; l.(;l5 11t>11r,<, : I I I ( ~  1111. I:IIIIIW slill I I I I ~ I I ~ I I ? ,  
III:III:I~C(I \vitl~ sl<ill, I I IC  gt)t)~ls :1rtt ~ ~ . I I I I : I F C ~ I  rrolll soot ' ~ ' I I C  ~I:LI:I for t11r al)ovr wn5 tnkc.11 ,sit11 I ~ I I I ~ S  in 
wl~ic l~  srtllw 011 tl11t111. IISP. not1 11r1t-s not rc~~~.c~sc~nt  Illcsir r~ltimate sudur- 

'She luugcr lir?~e liglrt i. r e~ l~~ i r c t l .  tllc :\vcl.;~tl.c cost ia :illre. 



Allowing illat the I ~ I I I I ~ S  svertrge six ~lloutlls' Ilse, urc to genrr;cte the elcctricity which is lo drive the 
cost of lightlug is n~ildc (11) asff"llo\Vs : Ic11n-(.urs froin I't~rl~~tisl~ 11) I I I c *  (ii;~nt's C'nnsewily. 

111.. 'I'irnotliy BIcrrick, of Iiolyoke, aull~orizes me to 
c(:  (Ili* f:~t.ts resl~t-t.ting his espcrir11t~e \vill~ llie 1':di- 
11 J ~ S I I ~ I I I  in. 1111% $lthrri(.k 'L'l~rt~iicl (:O~lll)iil~J"~ lnill, 
1 1  . 7.1iis nlill ~ I I I I S  ii l l  ~ i ig l~ t  live 11igllls iu 
e ~vcck for tiL'ly-one weeks 1)cr yci~t', nsit~g liglrt 
(iy lloar:: per ;iniiu~n. I t  \v;~s ligllttatl Ibg !IS l~r~rnc~rn 

city g;ts, costing $2.13 ilt!t., whicll ilillo~llltet~ to 
,J per ~ r~o l~ t l l .  95 Et l i so~~  1) 1111rn~'rs (8 cautlle I) 

o\,-cy) were s~~\)sti tuted for t l~c  gils. 111 tllc tint 
000 Iiours five 1au11) C ~ I ~ I J O U S  Ili~d brokcll, 811d OC~O-  
era0tll tLey had beeu iu use 1,278 hollrs, ittltl 11 li;ul 
,rokeu. 

tlraiut~gc of it \viltlcr~~ess." \vllicli, oo ('anaditin 
rivers, Mr. I111~st:y \'iviil~l fo~tnd I~IILY convert in^, 
i1l111o3l \vill~oul t11c i i~lervcnt~t~n of ;I 11nnli111 lla11(1, 

I la(*:i~iis of ro11g11-11en~n ti~nlwr into fiuisl~ed doors and 
\tintlot\-s ;111tl ; i l l  nlirnlrer of woodwork, lins never 
1,cel1 I~i~rl~c~ssc~tl to l l ~ c  service of mi~u in Ireland. 
l'lie iiclve~~l of an elrctric;11 iige l~ronliscu to c11a11ge 
:ill t l~ i~ t ,  ant1 tlic l'ortrusl~ llailway lnay be the 
~ I B ~ C ~ I I I I I I ~ ~  o r  I ~ I C  grcitt things n11it.h arc yet to 
co~~lt!, \ ~ I I C I I  tile Iris11 I~ave Icari~ed to el~iploy t,l~e 
dr~~iut~gc of 1Iieir 11ilI~ iu drivi~lg the ~nachiuery of 
t11c:ir 111ills. 'I'urLiues l~lanted on the River Bush 

Interest und depreciittiou.. ......... 153 50 
U 11. P., at $10.. 60 00 .................. - 

dl the 1:1d nreelil1g of the Iloyul Society a rouiuiu- 
uieatiou was 11xrdc 1)y Professor I). E. Htrgl~es,F. R S., 

Alllnl~ll E,lixoll li,,lll. ........ .g40i) 60 .......... BIontl~ly " " 3:) 62 
310ntllly cost g;ls, ............... 9 .3  (N 

The results from tlicse lalnl~s are very ~fitisfllctory, 
and certainly in excess of what wollltl hilve been 

if the lanips hltd beeu forced beyolld tllcil' 
norinel capacity. 

l'lle IIolyoke JJruter Power (!onlp;llly flllni~ll 
water power very elleaply ; and the reanlt may be 
interesting if we hold the Etlisou C : O ~ I ~ ~ U I I ~  10 tl~cir 
lllinimun> guarantee ; and also cli:~rgc IIlc ilynamo 
wit11 four pounds of coal per hourly llorsc power. 

4.78.100 rcuewi~ls of 95 la~lips C C ~ I I ~ I ~ S  451 
IIIII~PS, at $1.00. ................ .$45'I O0 

.......... illtercst a11c1 deprecialiotl. 61) 
........... 30.74 tons coal :it $5.75. 1% 81 

- 
......... . ~ I U U U ~  cost Ecli.iou librl~t.. 31 

. \ lonll~ly" " " ............ 'I" 

iclr is equal lo gas :ti 65 ccilts ~llOll~lltl. 
le nlill is situated at the base of a Iligll 

d is o~ily c l eve~~  fcct sin incllcs between floors, 8 
so it is very 11ot in siinl1nt:r. ii1111 Mr. Nc:rri(.li illforlllc(l 
llle t l~at  it woultl Il;r\~c I)cco il11possil)lc 10 rlln (Ilc 
mill uigl~ts during the extremely hot setsou last 
summer, if t l ~ c l ~ e l p  had been subjected to lieat 
ant1 vitiated air from the bnrniug gas. 

- -. 

New Model of Callaad's Sulphate of Copper 
Bnttery. - 

Calhud's Sulphute of Copper Bat te~y (Dumoulin- 
Froment Model).-In this battery, made by Messrs. 
Dumoulin and Froment, the sulpht~te of copper is 
placed in a glass jar, in the bottom of which there 
arc two holes. By this arrangement the sulphnte of 
copper can easily be removed, and the liquid be mow 
or lcvs stirred up, without bringing the solution in 
in~niediate contact with the zinc. The piercing of 
tlie two lioles can be easily done, and at very little 
cost. 

The positive polc is formed by a copper wire, rolled . 
in the shape of a spiral at  its lower end, and conse- 
qocntly is willkont weld, solder, or any possible break 
in its contiuuity. A protection of rubber, sufficient- 
ly thick, formed by a simple tube slipped over tlie 
end of the copper wire, covers i t  from the boltom to 
o~~txitlc tlie outer jar. Tllc ziuc is suspended by two 
I~ooks, wliicll are simply passed through two holes 
m d e  in tlie top of the jar, and which rest on tlie edge 
of the outer jar. 

This battery llns one peculiarity which can be of a 
certain use ;is regards attending to it-namely, the 
difference generally noticed between the level of the 
liquid inside and outside of the glass jar. If the bat- 
tery is in good condition, the liquid in the jar is 
lower than that with the zinc, t h u ~  showing that the 
solution of sulphale of copper is concontrnted, or 
nearly so, and that of zinc sulphnte is not so; 
this case proves the battery to be in good work- 
ing condition. If, on the contrary, the heights 
of the liquids are equal, or even if the sl~lphatc of 
copper sliould be higher than the other, it is becouw 
the copper solution is not concentrated enougli, or 
that the sulphate of zinc solution is overcharged with 
sit1 t . 

Tlrc coustauts of the buttery 11111s niadc do not dif- 
fer at all from those of the ordinary callaud (E- 
about l volt, R - 6 10 8 ohms), because the positive 
pole is always kept in the solution of sulphnte of 
copper, which escripcs from t l ~ c  jar through thc two 
holes. 

__HC_ 

011 the nirturc of ~n;\gnct.is~n. Tl~cuuthor pro~~onndecl 
tlieory of lnag~~etic uctiou wl~ ic l~  Ile 11:15 Itceu Icd to 

by i~lrlmerons cxperilncuts, sollle of which lie sliowed 
to the Socicly. 'I'11e conclusio~~s of Professor I l t~gl~es  
:ire iu his o\vn tvttrds: '' 1. Tltilt each ulolecule of $1 

piece of irou, steel, or other lriaguetic metal, is a scp- 
arale rr11c1 i~~dcpeudent magnet, huving its two poles 
and tlistriltutiou of niuguetic ltolnrity, exactly the 
salile as its lolul evicleut ~liaguetisnl when noticed 
up011 u stcel bar-ning~let. 3. That each ~nolecule or 
its ~iolarity ciui I I ~  rotated in either dircction upon 
its uxis Iry tolv~oual stress, or by phyeicnl forces such 
:IS ~~l i ty~le t isn~ and electricity. 3. Tllnt the ~nherent 
polarity or nlngnetisni of each n~olecule is :E constant 
q11:1l1tityIikcgritvily; tllat it ciln~icitl~erbc n ~ l ~ m e ~ i t e d  
llor clcslrogc,l. 4, ~ l ~ ~ ~ t  wlleu llu\ extelvill ueu- 
tnllity, or no spp;lreut tllc Inolecules, or 
their polarilies, arrauge tllenlvclves so as to satisfy 
tllcir n l u ~ l l ; ~ ~  ;~ttmc~iol1 by tile sllortest palll, tblls 
~ O ~ B I I  II ~ !OIII I )~CII :  t:Iost!tl circui~. of  ~~ttr*(:~itni, 6 .  I'llt~t 
wlicu initguctisli~ I~cco~ncs cvit~c~it. tllc ll~oleclllcs or 
their polarities Iiuve ;)I1 rot.i~ted sy~nlnetrically in a 
give11 direction, protlnciny a north pole if rotated in 
tl~is tlil.cclion us rcgitrds the piccc of steel, or a so i~ t l~  
polo if rolatctl ill tllc oppt~site tlirection. Aluo, t11:~t 
in evideut ningnetism, we have still a symrnelrical 
arrangcn~ent, but one \vhose circles of attraction are 
not. con~plctetl except tlirongl~ an external armature 

I t  must LC kept iu mind that an iustullce of it lllill 
rllnuing day and night is an extrctnc olic iu favor of 
tlle electric Iiglils ; but the data ~arc g i v e ~  l1lld t,lle 
~ll;ltter c;ln be estililatccl to suit otl~er ti111es of opertt- 
Lion. 

-- .*. 
The Electrical Exhibition, Royal Aqnarionl* - 
Tl~isesl~ibition, which is rnpidly ;11~1~roac1lil1gcolli- 

ple~iou, ceelnv likely to tiurl)il.is, in clcclric ligllt 111)- 
pliauces at  all events, anytl~ing wllicll 1l;ts goue be. 
fore. The chief uovelly in maclliues: ivill plol);lbly 
be llie exhibit of BIessrs. Pcrr;inti, Thom13son aud 
111cc. We have 011 more t l i ~ ~ n  ollc occ:lsiorl s~okell  of 
!lie Itoyrl bquariun~ us being, l)erll;~~)s, tile Illost :lc- 
ccssible place, from all parts of Lol~r lo~~,  for tile I)ur- 
p ~ s c  it is now being devoted to. As far as we arc 
nble to judge, success mnst he assured.-L~ndot' 
,%'~e:~ectriwl Ihxiew. ... -- 

T I ~ ~  p a ~  MU(~ Q ~ z e t t e  says that the nlitkiug of the 
e\ectliatl railway between Portruslr und the Gi:int's 
causeway marks an era in the history of I O C O ~ O -  

lf tile ~anguine hopes of its projectors are 
ired, it \\.ill be not less renlarkable in the his- 

of Ireland. Nature has left her dcetitl~te of 
,llosc stores of force in the shape of coal mines, 
,,,illl wllic:ll ]CI1gl;und ant1 Scollnncl 11iivc Itrcn h o  

favored, but she Ints dowered lier with 
an inesllauslible supply of force in the shalte of 
,,,aterfalls, whic]l Ilave run to waste from beforc he 
days of Fillu I!(.( 111 until now. "The costless 

Atlantic Cablee. 
joiuing both poles." 

-- - ... - -  

Electric LigLts for  t l~e  Bridge. - 
'I'l~c co~rlract for ligl~tiug t l ~ c  Brooltlyn bridge has 

been ;rwartlecl to the Uuitcd States Illuminating Com- 
pany, \yllicIl is !Ile local o q a ~ ~ i z a t i ~ ~  of tile Ullited 
States Electric 1,ighting Company. Scveuty powerful 
arc liglrts ,\.ill be distributed on both sides of the 
bridge, illld t~lese ,,.ill all be frolll macl,iues situ. 
,,tctl tile ~ ~ ~ ~ k l ~ ~  driven by special en- 
gine, ~l~~ coutluct inclutlcs not only tile dynumo 
maollines autl lil,lll,s, ,,,ircts, ~allll,osts, but ulso 

cngillcs usctl for tlrlvillg tile Il,;lcllioes T~~ 
scl,orilte circllit,s to be ,,,llicll ,,,ill feed 
mate l:lnll)s 011 both sides of the bridge, so that if any 
accidcllt sllollld befiIll one of tile only tile 
alterliiite lillllps will be extingliisllc,J. The colttract 
calls for t l~e  coniplction of the work within sixty 
days. 

. . .). - 

A New Electric Light Company, 
- 

An upplication has been filed at Harrisburg, Pa., 
for u clvartor for a new electric light company, to he 
locnlcd at Pittsl~urgh. The incorporators are promi- 
neut busi~lcss Inen of I'ittsl~rirgli, and tlie company is 
1.0 dt:vt:lola t l~o p;itcnls of tlrc llov. -1. ,I. purl Thomas 
J. ht(:'L'iglrc, tile well-knttwu inventors, wlioxc new 
form of tlynnlno macl~ines are said to possess cousid- 
eruble merit., e descriptioo of \vl~icll we sllnll give in 
nest edition. 

- 
For some time past there has been a new Atlantic 

Cable Company rumored, but no definite steps have 
apparently been tnken to proceed with the manufac- 
ture and laying of more cables. This threntened OD- 

position was based on the supposed control by one 
company in ,4merica (the Western Union Company) 
of the existing cables. In order to do away as far 
as possible with this notion, an  independent marine 
telegraph office 1s about to bo opened in New York. 
The Direct United States and the French Atlantic 
cables will be worked from this office, quite in&- 
pendently of the existing land lines iu America, ant1 
at the same time will be open to receive messogcs 
from any'of the lnnd telegraph companies of the 
United States. As t11c existing cables, tl~anks to t l~c  
duplex system of working. are suflicient for a much 
larger traffic tlian there is at  present, it is probable 
that the new offlce will obviate the necessity of Iay- 
ing morc Atlantic cables for n consideraMe time to 
come. While upon this subject, we may mention 
that Dr. Muirlread lias just succesefully "duplexed" 
the Jay Could Cable across tlie Atlantic. 

A Throat Electric Lamp, - 
At the last meeting of the Leeds and Meat Riding 

Medico-Chirurgical Society, Mr. ]\fargetson, of Dews- 
bury, England, exhibited an incandescent lamp, de- 
signed by himself, and used by him since October 
lust in cxaini~ii~rg tho n~outll nlid tllront. The globe 
was about half the dze of a walnut. I t  can be held 
in the mouth for two minutes without discon~fort 
from the heat 
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The Patents of A o g n s t ~ ~ s  Hal11 and Elisha Gray 
Upon E l e ~ a t e r  Annnncintors. 
- 

The llnhl l):~tet~t -:IS issacel ~Irn.11 10, 1874, ~vl~i le  
Gmy's applicatiou was p c ~ ~ d ~ n g  ill the Patent Oftice. 
Interference was afterwards iustit~ctcd bettveeu 11~111's 
patent and Gray's application. which rcsrllted in favor 
of Gray as to the bro:&d prineil)lc of au electric an- 
nunciator traveling npon nu e1ev:ilor car, rut1 means 
for signalling fro111 the differcut floors wl~ile t,l~c cnr 
is in motion. 

Gmy, llowcvcr, conc.cderl priority of i~ lvc~~t ion to 
Ilnhl 'llpon the! sliccific tlt!rirc~ of a f l~~siblc or foltling 
cable, wllicli has beeu atlopted genc!;~lly. ' 

These pateuts are bot.11 oyned l)y the \Vl'c.stcru Elcc- 
tric Company, nnd sercrnl ellits have 1,rc11 11ro11gl1t 
~11011 them in St. Lollis, Cl~ic.:~go, t~ntl NI-\ \~  York. 
In  these suits the dcfcllclallts have settled or ceased 
to co~itest the matter before the final limriug. 

In May, 1891, t l ~ e  \Veetcru Electric ('olnp:u~y 
brought suit ngnilrst t l ~ e  Chicago Eleclric 3lnuufnc- 
turing Company. This s11it wns cont~estell vigorons- 
ly to the end iu the Circuit Co~lrt for the Northern 
district of Illinois, and was tlrcidccl in favor of the 
validity of both parties by drldgc Blodgctt. 

The opinion rendered Deceniber 26, 1882, is pub- 
lished in full in the Federal Re1b~1.tfr of Fel~rllary 6, 
1885. Tlie Court, after defining the iuveutious nut1 
reviewing the interference proceeding ~vh ic l~  were 
had in the Pateut Office, contil~nes as folloas: 

' I  These concessions and disclaimer left the Grily 
patent covering or~ly  the general priucil'lc of con- 
necting t.hc annunciator in tlle ~noving car of an ele- 
vator  wit!^ s i g ~ ~ n l  keys on the resl>cctive floor3 of the 
building nnd the battery by 1.11~  nlc,:uls sllo~vn, brll 
concedecl pr~ority of Hlc flcxil,lr c :~l~lc  ~r~c:tl~otl t,o 
IIahl. 
" The tlefeltse of rvnut of novelty rcsb m:linly on 

the patents of IIoln~cn and Corry for sili~ilar tlevices. 
and the nnnlogor~s dcviccs 01 Foater nut1 HIC 1::1st111be, 
by which g:rs is cnrrietl by nlalus of 11 flexible tul)e 
to burners in an elcvntor car. 

" As to the IIolmcs nod Corcy patcuts, it is srtffl- 
eient to say that they mere put in ii~tcrfcreuce with 
the Hal11 patent befoie the I'iltent Office, nnd the 
C O ~ U ~ ~ S S ~ O U C ~  on proof decitlcd that the in~cution of 
iInhl was prior to that of ci t l~rr  Iiollllcs or Corcy. 
This decision of the C O ~ I ~ ~ S S ~ O U C T  may not be &O 

\vl~olly conclusive I I ~ O I I  all t l ~ c  world as to prevcllt 
the citation of the devices of IIollncs ant1 CO!.CY as 
anticipating the Iialll ~xltellt, but no proof is intl.0- 
dnced on tllis trial xvl~icll was not I)cforc t.lle rolll- 
missioner, on this intcrference, :~r~t l  it S C ~ I I I R  LO me 
there can be no doubt that tllc decision of the com- 
missioner was correct upon t11c t,cst.in~ony in the 
matter t.lieu before him, autl that his aa:~rd of 
priority to I In l~l  st~fficiently cli.q>oscs of the IIolmes 
and C'orey devices for t.lre p l l l~ l~o~cs  of Illis cnsc. 

"The Foster pateuts arc for clcvice~ for 1r:tlls- 
lnittillg signals by lncnlln of p~~ell ln:~tic tol~cs. 

"Neither of them sl~on. t l ~ c  npplicatiou of the ilc- 
vice to au annunciator in the c:lr of :III clcvator 
while in motion, aud even if they 1:nd s l ~ o w ~ l  such 
npplicntion t.o thc Foster tlcvirc J (lo not tl~inlr 
pcrsbli rollltl, \vitllout invc~lliorl, fro111 :Illy llillt 01' 

suggestion in t11c Fostrr rlevicr. by n ~ t ~ r ~ ~  ~l~c-rl~:~llic.ol 
skill, adapt tllc- systr111 of eltactrir C:IIIS ~iscvl ill Ili1111's 
device to :\[I rlrr:tted cm. 'l'l~r s:li~rr niny I)e .;:lit1 of 
tile fcxillle p:,R I,il,t., 

"Ncitl~cr air> worki~lg t l ~ n ) ~ l g l ~  :I t l r s i l ~ l r ~ ) l ~ ~ ~ ~ ~ l ~ ~ n l i ~  
ttlhe, uor gas, p:lssinp t l ~ r o r ~ p l ~  it for t l ~ ( ~  prlrposr 
illumination, is thr electric tluitl, :111(l it ~-ctll~ired 
sometl~ir~g nlorc ~I I : I I I  \\.:IS dolle. either !I. Fostcr wit11 
his pnc~i~nntic t1111r, or ~v\.lloc~vrr :~l)plic,c\ t l ~ c  gas t l ~ l ~ e ,  
to apply tllectric*ity to the o;~t~r:ltion of :III : ~ l l i l l ~ l ~ c . i : ~ , .  

t,or in :I c:lr ill ~llotion. 
" The proof s~~o\v?: (II:II sinrit 1 1 1 ~  11:1111 :IIII~ C:I.:I~ 

.- pateuts. l l~ is  tlrvic,e 11:1s 1)ec*11 g(-~~~-l .al ly ntloptetl for 
use i r ~  ttlcv:~t~~r ~::I.Y, :III,\ its ncl~qlti~.~~i, ilntl tllc f;~rt 
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that almost simuItaueousIy quite a number of in- , 

veuton, two of them nt least, Grny nnd Ilolmcs, well 
I<IIO\VII lo t l ~ c  pul)lic for v:rlr~aI~le invt!ntiotls in the 
field of electric scicnc!e, 11acl given t.heir attenti011 Lo 
t l ~ e  subject matter, covered by the devices now be- 
fore us, is evitlence that it required solnething more 
thau mere mccl~auicnl skill Lo accomplish the result 
attained hy this patent. 

"As to the secontl point, t11:~t this device d ~ o w s  
only a mere aggregation of parts and produces no 
uew result, it is sufflcieut to say the result prodr~ccd 
is l l ~ e  t~lnslnission of nignrtl~ to a cnr, 1nAa1a i t ,  t/,qtiorc, 
wl~icll wn* new t~ntl ~ I U I  ncvt:r ~ C C I I  prot111~~11 1111til 
this combia:~tion, nnd that so~nc of the parts in tllis 
con~bination perform n new function, and the wholc 
combination produces a new rcs~ilt. 

"As  to t,l~e ob.it.clion t,lrnt the Grny pater~t was ir-  
regularly issued, it is, perhaps, not material to the 
purposes of tSlris case to consider that point seriously, 
becnuse t,hc defendeut in this case is shown by the 
proof to only use the flexible cable method, covered 
by tlic llahl patcut; but I have no doubt that under 
Sectiou 4,904 of t,he Revised Statutes the Commis- 
sioner of Patei~ts had the right to declare an inter- 
ference betwecn Grny's applicatiou and the EZahl 
pateut, as the statute expressly gives him t l~e  power 
to decl:~re nn interference between ' any pending ap- 
plication and any unexpired patent.' 

'. So, too, it seen~s to me that both patents are snf- 
ticieut,ly dcfiuitc in their statements to describe and 
cover t l~c  inventions cl:~imccl. 

"There is no controversy in this cave on the qucs- 
tiou of infringements. 

" T l ~ c  proof shows thnl the defendants have uxetl, 
aud arc ~lsing, t l ~ e  flexible cttl~le method sl~own and 
dest:ril)~~l in t l ~ c  IIttl11 patent,. 

" I cnu, tl~crcforc, see no reuson why t,l~c corn- 
plainnut is not entitled to a decree and to an accouut- 
ing." 

- - . - -  
4 

Electrical Energy. - 
' 

[Contin ~ted frorii pnge 4.1 - 
Nlln~erons attempts were made, after the an- 

noll~~cclncnt of Volt n's invention. to improve t.he 
for111 and actiou of the apparatus These enciearors 
l~ave  continlled, with more or less success, to the 
prescut day, of which the storage of electical energy 
is an instance. 

Two months after the auuouncenlent by L'olta of 
his invention, nIessr8. Nicl~olson alld Carliqlc dc- 
C O I I I ~ O S C ~  water its constituent gases by means of 
Volts's pilc. 

I n  1501, L)r. Wollaston pronounced t l~a t  the orid:t- 
tion of the nieltils iu n voltaic pile is t l ~ e  callse of its 
electrical effects ; later in the fnnle year, he turned 1 
t l ~ e  power of all clcctricnl machine into a continuous 
c~lrlrnt  ~ v l ~ i l e  tlccom1,osing water by frictional I clcclricitg. 

111 1801. C41111th~rot observed the actiol~ due to 
pol:~rizalion on whicl~ electrical storage is sappose3 
to tlepencl. 

1% 111 1802, in the vcl;y inf:l~icy of  volt:lic clcctl.icit,y, 
1\11 (l).l</i(.id l ) l ~ ~ . f / t l f ~ t  w:IS ('lllp1oyrd to ~ ~ C C O I I I I , ~ ~ C  ~vnter 
ill p l : ~ r ~  of t l ~ c  tlirrct galvnuic or voltaic current. 
'l-llis is of illterrst ill connection witll the eml>loy- 
n1r11l of ~ ~ ~ : ~ $ n r t ~ - ( ~ I ~ c t r i r i t y  in cl~nrging accumula- 
t( 11.3. 

111 1803, ltillcs~,, oI' . IVII : I ,  clcvis~~~l :I st~c;o~~cl:~ry (xlttcry 
un:lliing r1.c- of t.111- caurrt.nts tlue to ~~olnriz:ltioll. 
T Y I I ~ I I  :III clch(,tric: c.urrt.rlt is scnt tl~rouglt nc.idlll:ltetl 
watvr, 7vill1 l~l: l t i l l~ll~~ ~l:ltcs :IS electrodes, n tilrll 
ox-gel1 c,nrcrw tllc. l,ositirc3 clc.ctrotlr, :I tilnl of 
I I J I ~ ~ O ~ ( * I I  cSovrrs t.l~r ~~c~g:ltirc. electrotle. one of 
t C s  I S I I I  I I ,  I ~ ,  ( I 

o t l~cr eIt:clro-r~e~:~tivc, t11y :)(:I ill I I I , ?  l i ~ ~ l ~ i t l  lilic 
diflewnt n~rtnls ; tllc bytlropcu plays t l ~ c  1)nrt of zinc, 
:111tl tllc ~ x y g c ' ~ ~  pl:~ys tllr 11:lrt of ~ ~ l a t i ~ ~ r t n ~ .  
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\Vc extract from the Brooklyn L1ngh? some exceed- 
ingly iuterest.ing reliiarks upon electric light matte11 
bytlleable contributorwhosignshimself "F.H.N.:" 

Dr. Siemens, speaking of the cost of electric light, 
(incandescent principle), says: " From the experience 
of luge  installations, I consider that electricity can, 
ro~iglily speaking, be produced in London a t  a cost 
of about one shilling per 10,000 Ampere volts or 
Ivatts (746 Watts being equal to one horse power) for 
an Ilour. Hence, assiiming that eacb set of four in- 
candescent lali~ps in series required 200 volts electro- 
niotiveforcc and 60 Watts for tlieir efficient working, 
the t0::ll current required for 64,000 such lights is 
19,200 ninI)eres, aucl the cost of tlie electric energy 
lost by this current in passing througli 1-100th of 
an ohln resistance is £16 ($80) per hour." 

'' At Brunn, in Lower Austria, a theater has been 
liglltcd wit11 fift,ecll hundred lamps, each having 
ilite1l~it.y of sixteeil candles. At I l o l h m  three ma- 
chines, each capable of furnishing one thousand in- 
candescent lamps, have been placed in  position, and 
unusual success is being had. The lamps in use, 
liowever, which, i t  is claimed, have a minimum life 
of one thousand hours, are eaid to cost three shill- 
ings. From this a high authority calculates that tlie 
cost of lamps alone will amount to one-half that of 
gas, which, i t  is said, will give a like intensity of 
light a t  three shillings the thousand cubic feet. TIlere 
is e very important point, however, in this incan- 
descent system of electric lighting as developed by  
Edison that many are apt to overlook. That is the 
transmission of power over the same wire or througll 
tile sanle electric main whence comes the current for 
lighting purposes. In the district whose boull- 
dories have already been given, inn-er&ble small 
steam engines are used for running elevatom and 
working ~haft,S. Now, it has' 'been demonstrated 
t,llitt an  clcctrictll force equal to, say, ten horse 
power, may be economically transmitted a sllort dis- 
tance-say a mile's length, perhaps more. ~ a c l l  of 
tlieae smdl engines, beside its first cost and interest 
On the money expended, etc., requires the employ- 
ment of au engineer. For a tithe of this cxpendi- 
ture, if Mr. Edison's expechtions are not too 
mine, the required power may be transmitted 
tllrough an electric main. To be sure, this power 
nlllst first be generated by means of the combustion 
of coal at  the central station, but there it is generated 
in immense boilers and through engines of large di- 
mensions. But these engines are required to work 
the dynamo-electric machines that supply the light 
at lliglit, and would lie unemployed through the day- 
time if power mas not also needed. Now, even ad. 
mitting that electric lighta are more expensive than 
gas jets of the same intensity-and that this is true 
when electricity is generated on a grand scale llas 
not yet been proved beyond peradventure - 
even admitting this, the amount received for the 
auxiliary Supply of power over the game wires dllr- 
ing the day-time t,hat supplied the light by ,JTigllt 
would go far, if it did not entirely eliminate this ex- 
tra cost, and enable the light company to reduce the 
charge for light below actual cost. 

The continuous and often unnecessary llse of tech- 
nical terms by those who essay to describe elec- 
trical discoveries and improvements. even in popular 
publications, prevents many wlio would otherwise 
be interested in the subject, but have not tile time a t  
their disposal to master the technicalities, from keep. 
ing tl~emselves abreast of tlie times. 

In an  article recently published in a popular pe- 
riodicul, which had substantially for its theme the 
question as to whether or not carburetted hydrogen 
gas, such its is generally used, was to be preferred to 
the electric light. the aiithor-no doubt an able man 
in his specialty-produced a perfect labyrinth of in- 
extricable mazes of technical explanations. such 
e~preSSi0nS molecular tensions, molecul~r disturb. 
ances, photo ~netrio tests, and so forth, seemed to 
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Rithdrs\ving tlre r1i:ugiiig battery ant1 connecting 
t\vd ~)lnttbs tllils cor~~r(~11 \villi filllib of pils, 1 1 ~ .  :I 

hdllcliog wire, iin electric cnrrtut is o1)lniuetl. 
le dirt~ctioit of this current is froin tllc l~ydrogen 
n to the- oxygen Alnl tl~rougll tlic (*~)~i~l~i(. t ing 

electrodes tllus coveretl \\.ill1 c.on~l~~tt~c~t1 gils- 
lins are said to be po1;lrizetl. h 

When a cell wil.11 platinum ])l:ites is inlrotli~cetl 
;o a voltaic circuit it is found 11i;it. tlic l,:~tlery-cxlr- 
~ t ,  t]lougll strong at first, gr;id~i;~lly wcrkens. 
lis is  due to the opposecl current of poli~rizi~tioii. 
Tile elect,ro-motive force of tlie film-corerell plates 
in tile opposit,e tlirectiou from the cllrrcnt cll;~ryii~g 
?m, and uiny be far greater tllan tlli~i. of the l~itttery 
nrging them. I t  may give a more bri1li;liit spark 
d overconle resistances insuperi~ble to the cll:lrging 
ttery. 
Tllis form of battery was t]igcovcred by Ititter. 
,me writers rlccrdit llle iuvelltion to O;cntherot in 
01, = consisting of a pllin] conhiniug salt and 
lter, with stopper throug]:ll w]lich passed two 
ver wires. &utllerot  as followed by Ennau, a 
.rman, was in turn followed by ]litter of 
118. 
I,, 1805, Brugn&lli (leposited gold on silver 
e,jals by voltaic by immersing tllem ill am- 
onnrate of gold. 

1812, k l l o n i  convtrllctcd 11 pile of illternate 
sers of tin foil, paper and peroxide of manga- 
tse. 

1@~(i, ~ ~ l , i l i ,  lIy tile of a sol~ition of 
acetate of lead, tlepo8i(ct] l)croxi(le 01 leittl on 

at.es of metal. 
1833, ~~~~d~~ set tile whole tllcory of stonrge 

. electrical energy on a firm basis in 11 series of 
conllnllnic~te~~ to tile R(yal sociely. 1Ie s:lid 

,Ilt 6, tllc tlec:omllosillg ;tclioll of ;I cllrrciit is coil- 
constant clll;liltity of dectricit.y, notwith- 

great variations in its sources, in its iutensi- 0 !s or in ol,]ler circcll,lslilnces." Ile dlowed by 
Imerolls exlIcrimcIl~s tllut electricity u~lcl cliclliic~l 
fillity are the force (]i(terently modified ; by 
lon,ing that the amount of decomposing effects in 
1 sllbjtances agree3 will1 t l~eir  cllelliical eqnivalcnts. 

tho% not \vi~]l tile n;ttilre of clleiiiical 
lml,innlious it lnay be desirable to s~iite tliiit the 
emenis of bodies always unite ill (lefinite propor- 

For inslance, eigllt atolnsof 0:;ygcli rinite \vitli 
le of ]lydrogcll to fornl w;lter, alltl o11c atoll1 of 
iygen wit]l five of pot;lssi\lln to form pot,ass. 
Tlleeigllt parts of oxygen wllicl~ co~ilbiiic witli one 

T llydrogen to form water colllbine in llle proportions 
f 8.3 witll col)per, 58 \vitIi till 103 witli Irt~tl ; 

,Ile alnotlut Of electric force tliat is re- 
,,ired to sel>arate 8 parts of oxygen from water will, 

secon(lary action, separate copper, tin :lud lead 
tlleir conll)inat,iong wit11 oxygen in the I,ropor 

of 33 wit11 copper, 58 \vilh till arid 1US wit11 
:ad. 
~~~~d~~ carefll]ly the results of the 

(:tion of a l)]ate nll(l & p];ltc of ~)l:~tinnm in 
ilure acid. 
~l~~ qllontity of oxygen and hydrogen evolved 

hoae(l the amount of water clecoinposed. The 
,,cigllt of tile plate was clittlinis~ictl, irnd tile 
,.eig]lt of water deconiposed, as 9 is to 32.81 ; these 
umbels correspond with the equivalents of water 
nd zinc. 
ln 1537, Schonbien, of pusle, announced the fact 

llat latw coated \vith peroxide of lead possessed 
otive qualities. 

I& (1, BIurmy deposited various metals on 
,arbon surfaces by galvanic action. 

In 1841, Alfred Sn~ce euunc:iated tlle laws regulat- 
ng the character of mek~llic deposits by g:~lruilic 
letion. 
ln 1 ~ 2 ,  Grove invented his gas battery. This 

lrrangemellt consisted of platiiiizcd plntcs cnclosetl 
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in Inl~(bs, illid ;~rr:~ngvtl in pi~irs. O11e plate of each 
1)ilir I1(41lg S L I I ~ ~ ~ I I I I I ~ C ~  \vitll ohygen gils itnd tlieollier 
will1 Ilytlrogc~i gas, tlle lo\ver c!streniitics of the 
])l:ilcs Ilc.iny ill :~c~itlul:~led \vi~trr. 

1 I> 111. (t~~tti t~t~t,( / . l  
- .o. - 

11 is st;ttctl tli;~t 11lc Stvan United Electric Ligllt Com- 
pany, of TJontlon, Ii:~ve sold to the Iluesii~u Govern- 
iiic.nL, for cltr0,000 it1 c;isll, tile escltisive right to use 
tltcir invention tllrotigliot~t. the Einpirc, and to sell 
their 1:unl)s. 'l'llcrc can be bllt little tloilbt that the 
e~i~l~loyi i~cut  of tlle electric light in tlie larger cities 
and to\vns of 1tussi:t could be mwle a niosl lncrative 
Stiitc ~ilonol~oly. 'I'lic contl)iiny's p~iicl-111) ei111il.nl is 
160,000  io 80,000 sli;~res. 

-- .-. - 
Tile Bell telc~llone ill)pCars to be rapidly triumph- 

ing ovc!r its conipctitors. d suit wl~irll h:ls attr;icted 
lllllell iltt~1ltioll hilv j l l~ t  beell de(:l(j~.d 111 its filvor ill 
l.:uglnnd il) t h  Court of -il)pwls ilfter n llard fougllt 
legal b:~ttle. l'he triiil in the lower court before Mr. 
dustice Fry Occu])ic(l sixteen (lays, and tllc 
Court of Appeals l)eforc! the lllaster of the rolls, Lord 
Justice Linctlcy :lnd J~ortl .Jasticc n o ~ e l l ,  itoccllpied 
nine days. 

The IJllited Telcl~l~ode Coull)any, o\\'ning tile Bell 
and Edison pi~tents sued to restrain an infringement 
of tlieir 1)ittcnts. l'lle defeijdiints iii>iintained that 
Ikll \\.:ls Ilot, lllc i~\.eiltOr of tile telcllllone ; that a 
German, llerr Heis, in 1862 publislietl in a German 
scientific journal ail ~llustmtcd description of an 
inslriuiicnt inveuted by llilii for the repro(iucti0n of 
lll1i~ic~ll sollnc\s by ~ l c c l ~ O - l l i ; i , ~ i i c l ~ ~ ~ ,  C0l)y of 
which journ:il fot~nd its way to tlle libritry of the 
Institute of Ci\.il Enginerrs in England. Second, 
that. the invention of Mr. Bell had been exhibited, 
alitl SO pul)lisl~cd, in Ellgltllld, by Sir Willillm 
Tllon~son, of (;lirs;.o\v, allortly before tlie (li~te of 
Lllc pdteilt ; illid, tliird, tllnt tlle ~pe~ i f i ca t i~ l t s  of &IT. 
Edison's patent for a tmosmittar, involving the prin- 
cipal of tlie microl)l~one, were ilollropcrly drafted, 
cluiniing the 11~ lOl lo~r~p~ l  :I~SO, \vllic11 WUS 1101 conl- 
prised ill tlle ]~rovisioll:~l s])eciticalioIIs,-a fatal fault 
under ICnglish la\\,. The decisiou in the inferior 
court Was for the plililltitfs 011 all points eXCelIt that 
regarding the Edison l~ateut, and both 1)urtic.s ap- 
pealed. T l ~ r e  is, lrowcver, a provision of Englisll 
law el1:lbling nn inventor to CntCr a disclninier of a 
]'art of tlic tille or s])ecification SO as to save a 
1):1tctlt. This was done in tlle present case, and the 
sole cluestion 11cfore the (!otirt of Appeals WilS the 
v:tlidity of tlle Bell patc:~it. 

The resnlt of the triul was, 11s stated irbove, a 
triuniph for tfic Sell teleplione iind its owners. I t  
WdS lteld tll:lt tlw invention of the lieis instrument, 
or toy, hiid been ~~nlilislied in England, but tliat it 
was so different fro111 the Bell instrmiient tlltit such 
pnblicatiou could uot be considered an anticipation 
of tlre latter. Tile instrnment exhibited at Glasgow 
was made by Mr. Bell. In 1876, wlien Sir William 
~ilonison was in attendance at the Centennial Exhi- 
bilion in this country, Mr. I%ell exl~ibited liis tele 
phone to hiiii, ant1 gave hiin an inst.rument to take 
lionie. At tlle next meeting of the British Associa- 
tion, Sir Willialn Tllonisort spoke cntllusi:~stically of 
tile invention, nntl cxl~ibitctl the iustr~nnent given 
Iiini by l'rofessor Uell, ulll~onglr 1112 could not make 
it work, nor conl(i anybody else. Tllis was before 
the English patent was secured. The court held that 
this xiis ncvertlieless a l~ublication, and t l~e  decision 
would linve gone againvt tllc owners of tlie Bell 
patent but for the fact tliat the instrument actually 
patentcd contained improveoients upon the instru- 
ment tllen exliibilcd of sucli importilnce as justified 
lioltling the patent good. 

Thus tlie Bcll leleplione holds its own in England 
as in this country. There have been some big fights 
over il in both countries, and there will be more, for 
it is well worth fighting for. 



REVIEW OF THE TELEGRAPH AND TELEPHONE. 

?p out from every line; but when he  said "You 
I1 readily perceive that t l~c  Nth power of" so 
3 so is equal to so and so, no doubt most readers laid 

t.he publication in despair, and, as the author, 
as they could see, came to no conclusion as to 

I, gas or the electric light, was to be preferred, 
em no more of the subject in question than they 
I before. 
3ucll an explanation reminds one of ti case said to 
ve been tried repently in a Georgia court. A negro, 
ving discovered a lost coon in the possession of 
otlier ncgro, liad him arrested for pctit lerccny. 
'ter hearing the evidence on both sides, the learned 
age rose majestically, and thus decided the point 
law: " At common law this yer animile was per 
11al property; but, inasmocll as the law co~~ncivcs 
kt everything attaclies to the Innd, it would not be 
-ceny, independently of the statutes, to sever and 
rry away, with felonious intent, a animile from a 
:e or from n barn. But, if this yer aninlile were 
rered at one time and carried away at  another, 
ter m interval of time, a larceny would be corn- 
:tted; for the property would become by tlie sever- 
ce personal property of t.he owner of the realty, 
d rest as such in his possession before the asporta- 
m." 
"Dat's all wery well," said the plaintiff, after he 
.d patiently listened to the learned dissertntion, 
butwhat we wants tofin'out is, whogetsdecoon!" 
There are, however, some terms whose significance 
is absolutely necessary to understand in order to 
Ily comprehend descriptions of mechanical appli- 

of the electric current. The most important of 
ese are the terms work, energy nnd potential. 
'orl<, in its physical sense, might not innppro 
*lately, perl~aps, be described as that capacity for 

b something that can be memured. We will 
e t.hat a laboring man has been enlployed to 

I a trencll througll a field. In (I certain time, and 
]der certain conditions, he will liave perfornied a 
lrtain amount of labor that' can be measured, and 

will exhibit a certain amount of exhaustion. Or 
t us suppose a stout-bodied lad to set himself to the 
sk of throwing a given number of cricket balls just 
I far 8s he can. Tlie first he throws, we will say 
xty yards, t,he second less, and so on, until he 
,aches the last, and is so fatigued with his previous 
forts as to be unable to throw it but a short distance. 
The great tidal streams tl~roughout the country, or 

lat generated at the coal mines, where fuel is cheap, 
luld be transmitted hundreds of miles and sold for 
mere song. I n  an address delivered in Glasgow 
)me yean since, Professor Siemens, the eminent 
ectricinn, said tllat in England a means of trans- 
litting power by electricity muclt soon be the all- 
nportant question of the day. "What are the Eng- 

to do," he inquired, "when t.lleir coal is ex- 
austed?" Of Ningam Falls, he snid, " t,lle nlnonnt 

water falling over Niagara is equal to 100,000,000 
)ns an hour, falling 150 feet. ,The amount of coal 
:quired to raise such a weight up to the point from 
:hi& it fell, which is a measure of the amount of 
o\ver yielded by that water in falling, would re- 
uire the consumption of 260,003,000 tons of coal, 
rhich is the amount of coal now consumed by the 
ntire world. Now, if fifty per cent. of the Power 
sed to dlive the first dynamo machine could be re 
overed from the second, and hence if the whole 

Niagara could be utilized, it might be dis. 
over the United States so as to give from 

alone a power equal to the prcsent en- 
ire mechanical force of the world, estimating that 
ne-half the coal used is solely for mechanical pur- 
,oscs. The means by which Professor Siemens 
Fould dmw the power from the falls would consist 
,f a series of flumes from the edge of the descent of 
he Amel<can Falls to the level of the water below 
,F ,, lar.vp.rnnlitrh t,n carrv the waters of the 

At the presentstatcol c1Rcicnc.g of the trnns~~~ilt ing 
macl~ines, sncl~ :\I, cntrrprisc wo~~ltl, of c.ot~rsc~, bc 
out of tlie qncstion ; Ilut. s r ~ c l ~  n consun~mr~tion \roulcl 
not be more extraorclinary in the fulnre tllnn tile 
transmitting of n n~eel~anicnl morcment by clcc- 
tricity, as is acco~i~plisl~ctl in i l ~ e  tclrgrapl~, was iu 
the past. 

But the clynan~o electric merl~inc~, in its present 
state of cfticicncy, is capnble, eslins nlrcndy been snitl, 
of utilizing thc powcr of n running strcam toward 
lighting wit.11 cl(!ctricity the towns 1.11:lt lic ntljncc~~t. 
to it. Alre:~tly t11e L O ~ . I I  of Gml:~l~ning, on l.11~ Hire-r 
Wey, in Great Britain, is thus I)cing liglited. Con1 
is here very expensive, since it must bc brought from 
a great distance. Mr. h1cx:lnder Siemcbus, referring 
to t.11is schcn~c ill a leltc*r, says th:tl. tliry 11:1d SOIII~.  

diftieulty wit11 t l ~ r  strenm driving tl~cir water nl~ccl 
at  tirst, owing to Hoorls, bnt that \vitlt tlic nsri~t:~ncc 
of a small steam engine, working as an auxiliary, 
tlic:y hevc succeeded in ~vorking t.lic ligl~t very satis- 
factorily, having seven Iitrgc voltaic nrc lights nud 
800 small i~~candcsccnt lights in use, the \rater porrcr 
doing the mnjor portion of t l~c  work. The only dif- 
ficulty cxperienccd in tltis instance* wns irrcgulnrity 
in the light, o~viue to irregulnri!ics in spced. I>o1111t- 
l e s~ ,  wllen thcy gct their turbiue wheels in position, 
wit11 adjustable sluices for regr~lstioji t l ~ c  cl~~nntity of 
water flowing in, all this will IIC rcctitied, nntl they 
will be enabled to dispensc wit11 tlte serviccs of tllc 
a~~xiliary enginc altogcthcr. In n cortntry like Irc- 
land, for instamce, wl~cre co:11 for tlici most part must 
be imported, the power trnu~n~itting ~nacl~inc~ must 
in the future prove of incst.in~:~blc r:1111c. Ilrr \rater 
powcr, whicl~, as cstimntrcl 11y Sir I<obc.rt I<nur, 
nrnonnt,s 1.0 onc 111il1io11 i111t1 1 tjtl:trtcr 11or't: powrr, 
may, througl~ t11c agency of t l~is ~nnc.l~illr. be ilis- 
tribnted througli tile conntly ill t l ~ c  s11:11)e of clec- 
tricity, and sllpply llrr nlills =.it11 I)o\v\-rr nut1 I~cr  
citics nnd villttgcs willl ligllt nnd evc2n Ilc.:lt. instc:ld 
of bcing $19 now pcrt~~itlrtl to run 11~e1essIy to \v:tstc. 

Take, for inst:lnce, the cnsc of I>ul~lin, \vlricll 112s 
canals on botlt thc nortlt :~ntl sotttl~ sitlcs. JAo\v press- 
ure turblues could, and no tloaht ~vill, in the ncnr 
futnre, be estal~lislled so tlint tllcy will drive tlynnn~o 
electric machines, Ilirollgll tllc illstr1llllclltnlity of 
which the wl~ole city vill be liglltcd. 111 the mag 

lion results r~l~l i l  thc ir~con~ingcorrcnt cc~nscs,:~t which 
t i r ~ ~ c  :r reverst! c.lrc~nic:ll actic~n tnkca 111ace whic.11 pro- 
ducts elcctricity. 

Tile f11t11re possibilities of tl~ese secondary batteries 
sccln to he almost unlialitcd. Practically speaking, it 
might 1)eclcscril)ctl as t l ~ e  missing link that wns needed 
to insure the dynamo against accident, even if it served 
no otller ptlrposc. For wherever mncllincry is used, 
and it is nccesmry both where tile dynamo is worked 
by steam aud water power, there are likcly lo be oc- 
cnsional 11rc:lks, : ~ n d  t l ~ c  sccontlncy I~at,tery is kept 
c.lr:~rgc!tl stid in j~~xtnl)osil.io~r to lllc t1yn:lmo mag, for 
a time, at Icrst,, t,ake its plnce in distributing theelec- 
tric cnrrcnt, thus giving time for l~ecessary repairs. 
Tllc value of R I I C ~ ~  service, especially wlicre light is 
In.ing sul)l~lic~cl, ?n:iy rc:~rlily 1)c secn. In the (:it,y of 
New Tork, for inst:~ucc, we have seen the arc lr~mps 
\vl~icll snpply certain strcctv with light, enddenly 
grom din1 and the scct,ion they essayed to light, re- 
nl:lin in dt~rkn(!ss for R porlion of t.hc night. SIIC~I nc- 
cidcnts r:lrely 11:1pl,e11 in l,l~c use of mrburctted hydro- 
g1.n g:~s, and tlie ndvnntagcs of l11el:rtter as n constant 
illmnin:~nt, would I)c grently increased in com- 
parison, mcrc it not, for the fact that t,l~e secondary 
battery is cspectctl in tllc future to make the utter 
exlinguishment of tl~esc ligl~ts n rare occurrence. 

- .-. .. . -- 
Western Union l?l'lsnS for the Trnnsrt~ission of 

Messnges Over the City. 
-- 

' r l ~ c  leiise rc.ccsn11y m:~de by the Western Union Tel- 
c.g"up11 ('on~pany of the large br~ilding on the south- 
west corner of I."ifll~ nvenllc: :mrl Twent.y-t,hircl street, 
is I l~o lirst slq) i l l  thc 111:lt,eria1 i~~lprovclncnt of tile 
co~nl~:~ny's scrricc in t l~ is  city. Tlie lnrgc 1>11iI(ling 
: ~ t  I<ro:~cIn.:~)- ant1 Ilcy street, wl~icli contnins the l~end 
o,liccs of tllr cOl,ll,allv, is tllc ccnl,cr of 
gr:~!~l~ic con~mt~uic::~lio~~. Il~t~ttlrctls of wircs strctcl~ 
out fro111 it to all parts of tile cotttltry and to tile 
tllirty br~lllcll oHicc,s ill Illis city. The operating 
room, \rliicl~ estcnds over t l ~ e  cr~tlrc seventh story of 
tile is gre:lt receiving :lnd (lintribllting 
resrrvoir of mcs%~gen. L)esp:~tcl~cs from out of town 

rccei\,etl ,]In.e tcl(,gml)lled to the b,;7ncll 
ofIiccs (Ile nllml)ers lo which 

neto electric macl~inc tlle field is l)rodncetl by tlte 
presence of a pomerf111 pcrn~nnent magnet consistir~~of 
Severnl ~ ~ C C C S  of stecl that ~ I R V C  1)ecn ~n:lgnrtised. 111 tlie 
dynilmo mncl~ine nl:lgllctic fieltl is rrodllccd by an 
eleclro magnet ~vl~icll  itself is c!xcitcd by tltc currel~ts 
it gener:~bs. l'l~cse nrc grod~~ced 11s 1v11nt ~ n i g l ~ t  
be called an nccumu1:ttivc action. Onc cnrrcnt sus. 
tains and incrcirses nuotl~cr, and IVIICII :111 act sin~ol- 
t,aneously on tllc elcctro rungnet t h y  serve to l~~crcase  
the total effects until the iron is snlur:lted xvitll lung- 
netism. Tliese generators as lins nlrcndy 11ren s:~id, 
may be workctl 11y ii slctnn engine, in w11irl1 t l~c  rn- 
ergy of the coal, or at least a srnall part of it, in t~~rncci 
into steam and tlle stcam is turned into elecl,~icity, or 
tlle generator may be worked by ~vnter power. At 
Craigside, ncar Nemcastlc-on-Tyne, ~ v l ~ e r c  Sir ISil- 
liam Armstrong liver, l l ~ e  potvcr of a strcnm near by 
is turned into clcctricity by the interposition of an 
electric generator and tllc lior~sc is lighted, as its 
owner says, " I)$ river rllnlling tllrollgll 
grounds." 

T11e stort~gc 1)nttrric.s of 1'1:111lr, 1lr11sl1 :III(\ Ip:~nrc, 
though their prcsent efliciency has, pcrl~nl,~, l~c-rn 
greatly exnggcrntcd, will tlouhtlc$a in tlrc~ f!~tnl.r play 
a very importnnt part. as ndjonet to t l~o  t.lcc'lric gcn- 
erators, if not ns nn intlcpcndrnl, clitrtric tlislri1)u- 
tors. 

TIIC iclen, hon7ever. t11:lt. t11e s t o ~ ~ p t *  :III(I scsc.o~~tI:tr)- 
bnlteries or clcctric ~~ccrnnulntors I~old tllc currrnts 
with whicli t l~cy are charged until sr~ch time as they 
are needed, is a mistaken one. Elrrtricity, as every 
one knows. is one result of c.11c~111ical nctinn 1\-ltc.11 

:lcldrcssed. braucll in pour all tlleir 
colltribntions into tllis room for tmnsmission. Tile 
city system incladcs I~undreds of miles of wire, the 

of nllicll is iutcrroIltcd by st,orms 
co~~t:leL wit11 olllcr wires, X I I ~  by tires. Frequently 
lllc locnl bnsincsa is too great for the wires. The ex- 
llclise of 0l)cr:lting also, is a considera1)le item. 

A fcw ycnrs ngo Gcn. T. T.  Eckcrt, the Vice-Pres- 
itlci~t and General A1:innger of the company, made a 

* 

Ftlldy of H,c pncllmat,ic tube of I,ondon, and 
1,rcnmc convi~~crtl  tllnt it was prnclic:~l~lc in t l~ is  city. 
Tlle first csl~orin~er~t,  mas nlnde by connectinq the 
stoclr and Cott,on 15schonges tllcnlain by 
I,ue1llllatic lIII,PF. TllC rcslllt exceedingly satis- 
fnctory to tllc collll~auy and its patrons. Tile 
srrrice l,crf~lrlnctl more qllickly, nccll- 
racy w:ls sccnretl avoitling rctmuslllissiolls, and 
cxl,enses \verc dilninished. next mas to con- 
nect tile oflic,c of tile eolnDnlly witll the 
Of tllc ucwsl,n*lcrs l,clonging to tile Press, 
I'hc cornlltt1ty I I I I ! ~  II~O])OPCR to incrr:~se its pnc~~matic 
tlllrc,  so.vicr, t,lltl I,arllg t l ln t  lIlls leaget, tile 
bllil(lillp nlelltiollrll, 

- .*. -. - 

TO be Consolidated. 
- 

'rill! ~~11111:1~ J>iqtric.t, l'elt~grnpl~ C'ot111,:111y nntl t\le 
1)i~tric.t 'I'clt>:1.:11111 ( 'OIII~I:III~,  of Hc~ston, are to l)p 

con~olidatrd at :III I-arly rlny. Mr. L). J. l.Ienrn, of 
tile fornler conlpany. llns l~cer~ offrrcd t,l~e position of 
stu~erinte~~tlt~al for Pic\\ J.:~~nl:uttl. of the 11t.t~ 



mdified. 
Tile disuse of iusulatols upon m;u~y lelcpl~one liues 

,is alre~tdy become a phenomena of progres-ion in 
le art. rtnd there ntay be nulch to be learned upon 

s:lnle s~~b jcc t  in the neur future. 
Tllese itelus I I I ; ~ ~  I~elp a little. 
A line six ~uiles long was recently constrncted in 

)utl~-west Texas connecting the two r n a c l ~ e ~  of a 

a1.c!11 1, l888j IiEl'IEW 
' 

- ~ . . -. . . . . - . . . . . - . - . . . . - - 
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Electric Ecceutricities. - 
~netiures 11 vugne conviction of u~~cerliiioly, 

rd cl~icfly iu the uustttisf;~ctolg olltconle of 
wet1 t l~~or ies ,  will steal over tho \vistaat ~llilltls b 

1 set tl1v111 i~ :i~tI~eriug-, it1111 SJ i t ,  I . ~ I I I I I ( ) ~  1 ) ~  
r t  1 c o  I I i t  ~ s t r  of I 
ctric slaol~ltl occusio~~itlly lose tl~eir Lc:ll.illgs illlcl 
Jpe around for a little light. 
Possibly the lealure of illtc~~scst interest s~rr~olllltl- 
; tile scic~lce is the tlcligl1lf111 ' 'go-its-goll-~)lc.;lse" 
luucr in \vl~icli ~ n a ~ l y  ol' its teacllcrs t reill llle silllle 
bject; and, 1\'11ilst scores of inst1111ce~ ~ ~ l l l d  1 ) ~  
ed to prove this position, it \rill prob;tbly sltfiice 10 
.ntion 1111: foilt~rc of ;I recent cl(.c.tric: t,ollgress to 
terrni~le t 11~  \:~lr~e t)f :III O I I I I I ,  it v;illlu 111:lt scellls 
ed autl i~nn~tltnl~le iu the prilller of t'le(.ll.i~ e1)gi- 
ering. 
lIo\vever, this is not intended ;is a p11ilosol)llic:ll 
;sert;~tiou, iind t l ~ c  sooner we co111e to I l l?  core tllc 
ppier for all concerned. 
It is genenilly supposctl that trees, bn~llclles and 
en lenves,whcn they conic in contc~ct wit11 cllilrgetl 
re, will inveigle and convey a\vay a certilil1 Pol.- 

IU of the ctlrrent, aud so far as lleavily s;ltllr;ktc(l 
egrepl~ wires ilre concerocd, 11 very sruilll limb 11:ls 
en known to delnoralize a very long circnit. 
A. sllue elcctricia~~ ~vot~ld  hardly be so ciucless as to 
low i i ~ u ~ y  l i ~ n l ~ s  to toucll his wire llnd expect it to 
~ r k ,  ccrtaiuly not unless l l~cy were exccctlitlgly ill- 
:cessible, and in that casc hc would llot ally 
eans effect ig~iorance of the cause w\.lrell found 
necessary to double I~is battery, ut lcust not to Ilim 
If. 
~ < u t  when we come to n tclcl)l~one wirc coutli- 

wein to be cl~atrged, or t ~ t  least not tl~orongl~ly 
tood. 

las been suspected that the use of illctoced or m 
ngneto currents might llave s o l ~ ~ c t l ~ i ~ ~ g  to do wit11 
lese pccrlliar conditions, and do~~btless, as ericleuce 
:comes uore  available, some of the precouceived 
otions upon the subject will have to 1)e ii~alerinlly 

irge cttttle farnl. 
h route l~ad  bee11 surveyed throogll the dcnse live 

;~k ,  ~ncscl~~itc and hl~ckbcrry (;ill ;Ire ljnd for tcle- 
I ~ I I  lines), whicl~ it is iuteudcd to cut out iu the 
ourse of tinie freeing the line, but at present the en- 
ire line lies and cuts iuto the tops of tllese trees in 
housunds of places, and they were all green wl~en 
Ile wire was plilced. 

Now tlrese Ijellu ring out at either eucl cle:tr :tud 
ond, aucl as for tulkiog, if tliest~bscril)er who "never 
;ets uo connections no how," could stiu~d and listen, 
)is ears worild tingle with unsuppressed delight. 

Another case. 
A line run6 from the ceut.ral ofice in Situ Antonio 

o the Government depot, two and one-half miles dis- 
aut, and is grounded to the coulmou supply water- 
)ipe of that suburb with a number eight copper wire 
;oldered securely of course. 

wire is of number 14 steel. About one 11un- 
rds from tile depot the wirc forlts aud runs, 

sky, 011e Irundrcd and fifty yards furlller to the cluar- 
.crs aucl is grounded to t l ~ c  silme water pipe by ZI 

;oulewl~at sulaller copper wire. 
We will call the escllauye A,  the 11el)ot B, aud the 

: I ~ ; ~ r t e n  ('. 
Xo\r ;~ccordiup to t l~c  theories upon tl~i.; a\~l)ject, 

OF THE TELEGRAPH AND TELEPHONE. 
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\ v l ~ e ~ ~  ( I  rings 11e will get I1 of course, tiud it sl~ould 
seen1 t l~al  .-I \vor~ltl I I U ~  act cnol~gl~ current to siiili~- 
111te ti taste, 11111 t l~e  fact esists t l ~ i ~ t  Ile rings up ii tlt 
t l~c  s;llnc2 t i~uc,  t11;1t IIO s\\ritct~ is ucccssury iuld the 
tr~lliiup facilities 11et\~ct~11 :111 1111ftv :~rc in no wise re- 
dllcetl. 

llll;lt the t l~co r~ .  is correct in the nlain, call linrdly 
11e tloubtctl, else l l ~ c  escl~iingt. \\.onltl ring 111) 1i111uy 
s111)scril)crs IVI IC~I )  t1111j ~ I I C  is \r:111tetI. 

(!:III~'III in\,cslijii~tiot~ ill 111is C : I S ~  fur~~idlles 110 rcil- 
SI)II for ciilli~~g illlo ~ ~ l ~ e s l i o ~ ~  1110 1)erI'eeti011 of all tle- 
t:~ils. 

011e ~norc insIi111ce 111:ky 11ot l)c itnliss. 
A \virc W;IS 1.1111 SOIIIC ~ I I ~ c c .  11t111dred y i ~ r ~ i s  fro111 

t I~c  exe11;111gc: iknd 1)ropcrly grc~untlcd at the sl11)scril)- 
er's pltrce of lt~~siuess, the bclls rtlng a11 right at 
either cntl i111d tllr0~1gl1 to ~IICII  otller, but \vl~ilst the 
sl~l)sc.ril)cr 11;itl rlo tlifliculty in I~cb:~ri~~g Ilie esc l~i i~~j ie  
t 1 ~  I;ittcr c0111tl not get ;I syllal)lc fro111 rl~e sobscrilrcr. 

Of co11rsc tllere ;Ire n~auy \rays of ~lccollntiug for 
this, In~t  in view of t l ~ c  coositleri~lion tll:rt the sub- 
rcri1tc.r'~ l):lttcry \vi~s iu gootl co~~clitiou, iu~d that the 
resoll:ult rc~oll)le ill the tr;tnrn~ittcr ~ 1 s  011 time, ex- 
cept when t l~e  111nin liue wi~s tliscountcteil, the limit 
of possil)ilitics, the iirel.;cge ius1)ector will sr~spect, 
\\.i~s son~c\vl~;tt circ~rr~lscribed, nut1 iu trtrtli it resolved 
itself iuto contact \vill~ a tiu gnttcr somewhnt uearer 
the cxcl~a~igc tll;~u t l ~ c  s111)scril)cr. 

This lilttcr hct ,  l~owevcr, atltls ~rotlri~rgto the lncid- 
ity of the topic. 

l<cferriug to t11e first instance, the conclosion is in- 
evitu1)le that u line could Lc str~lng upon trees fcr 
possibly fifty I~ I I ICS  or Illore lu~d wol~lcl still be avail- 
able for telepl~oi~ic purposes, and it cau hardly be 
questioned t11tkt as experiment brings confidence. the 
nliud of the militilry electric engineer of the future, 
to say notl~ing of otl~ers w l~o  may find tl~en~selves in 
i ~ u  u r g c ~ ~ t  str;lit for ~.:ll,icl com~~~t~uica t ion ,  will uot 
be yer t~~rbed by t l ~ e  iibsence of i n ~ ~ ~ l t ~ t o r s ,  provided 
his carpet-tnlnk is well supplied wit11 plenty of light 
\vim and a pair of gutta-perella tl~hes. J. K. D. 

H;III Antonio, Texas, Feb. 15, 1883. 
-- . .*. 

Teleyllonic Progress in  Canada. 

A 3loutreal contemporary states that tlie Bell Tele- 
phone C'ompauy has at tlre present, tclepl~one offlees 
in about 100 towns aud plilccs in Cnu:id;i, and em- 
ploys u stltfl' of   no re tlllru 250 IIICII, tllc nun~ber  of 
snbwriLers umorunting to 4,250. The company pos- 
sesses at  AIoutrei~l a large factory, where 1111 the in- 
struments and appa~atus used in Ct~n;\da, arc manu- 
f;mtured. The number of subscribers in the priuci- 
pal towus is ns follows. 3loutreal, 8GO; Toronto, 
585; Ilamilton, 330; Otli~\vtt, 230; St. Johu, N. B., 
258; IViouipcg, 250; Quebec, 240; London, 230; 
llnlifi~s, 150; Victoria, U. C., 130. Durit~g the last 
year the colnl)any Inid nearly 1,000 miles of telephone 
lines. 

- ... -- 
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The recent consolidation of teleplione interests, tlie 
massing of ci~pital. the successes in conrt, have made 
this company a tower of strengtll. Wit11 a capital of 
$10,000,000, swelled by premiums to $18,00O,COO, 
\vitl~ legal advisers, and experts scllooled in the art 
of telel)l~ouy from the beginning, and with judicial 
prejudice iu its favor, it appears futile for a rival 
tt.O itttempt i~ contest wit11 so powerful a u  opponent. 
If the clai~lls of the Bell patent nrc to be'coustr~led by 
every e o ~ ~ r t  as covering m y  iu~tl all metllods of traus- 
 nitl ling speecl~ clectlically, then telephone i~iveutors 
n~list be content wit11 the bare possi1)ility of disposing 
of tl~cir invcnli~ns lo the controlling power; but if, 
on tile otl~er I~i~nti, t l~e  Be11 1)11t81118 :ire fotlud tocover 

, 

ouly u specific metl~od und lipparatus for tnlns~nitting 
spcecl~, then there i s a  field in a l l i c l~  inventors may 
work with prospects of a reward. 

I t  is l~cltl by sonic that, the Dell p n t e ~ ~ t  .covew only ' 
tlre ~~retlloil of a1111 appamtos for traus~~litting speeclt 
electrically by llletllls oi' undulatory currents of elec- 
tricity. I t  is 11cld by the Bell counsel and experts 
t l~a t  tllelr: can be no other metl~od, while it is claimed 
by otlrers that another methoc! and otl~cr apparatus 
nvay be enlployed to accomplisl~ tlie same end. I n  
all these pllases of the telepl~one problem tllere arise 
cluestions for wl1ic11 there is now no answer. Tile 
most illtricate points of law as well as the most sub- 
tile pl~yaicul principles sure involved; now tllc 
clueuLion is, as to the advisability of p l i rs~~ing tele- 
phone investigations for purely monetary considera- 
tious. Any one familiar with the present status of 
tclel~bonic appurtitns c:ln readily see that them is 110 

grei~ter field for study, and none that has grwter 
promise of proat in it, than that of telephone inveu- 
tion. 

Let the legal aspect of the matter be as it may, it is 
positive that the accomplisl~ment of certain improve- 

I luc~its iu tile telcpl~one would yield a far ricller liar. 
vest tllan has been reaped by any inventor in tllis line. 
I t  ellould be no source of discouragement to tile 
cleterlllined and intelligent inventor that hundreds, 
and probably thoucrands, have reached toward t l ~ e  
prize with a grasp too slrort, for it is only a fait l~ful 
index of the great value of the prize that so many 
llave striven for it. 

T l ~ e  results to be attained are continuity, ~ ~ n i f o r l i ~ -  
ity, and reliability of action, incrensed volume of 
souod, freedom from external disturbances, iuc~.eased 
distlu~ces, aind better service for less money. Ilow 
1111 this is to be accomplisl~ed we allall not attempt to  
suggest, but a few of the obvions tliings to be done 
are to redwe the delicacy of the apl~nratus, to iu- 
crease the current used on t l ~ e  line wire nnd to use a 
current of lower potential, and to isolate the telepllone 
wires from otl~er line wires carrying heavy currents. 

1Vl1y slrould not the telepl~one spenk out in t l ~ e  
brJiu;lry convel%ational tone, and why should it not 
be spoken to in the same tone, without the necessity 
of being near the instrument ? Why sl~ould not the 
distance over wllicl~ conversation is carried on equal 

Tirs TEI.F:~BIIONE IN ITAI,Y.-011 tlle 3lst ult .,tl~erc 
were ia use in Ito~iic, 651 T'lcl)l~o~~es; in T ~ ~ r i n ,  454; 
Naples, 413, and in 31ila11 390. 

tclegl~qili clislances Y Of course, we kuo~v t11:it elcc- 
trici;u~s aud pl~ysicists have str~~ggled \\,it11 these 
problems, but wllat ere tlie results ? 

If we are to have a long distance telephone, tlie in- 
-40 .  

Tllc anllurll u~ceting of 111c New York Electrical 
Society will be hclcl in the roonls of the society iu 

duction coil must be discarded, because tllesccondary 
currunt av~kils itself of every avenue of escape frol~l 
its conductor, and everytlling with wllie11 it comes 

the JIctropolitan T. and T. Building, corner of areen- 
wicl~ and Liberty streets, on Friday evening, hIarch 2. 
Among tlre busineas to be transacted will be the elec- 
tiou of otlicers nud stauiling coniniitteea for the eu- 
suiug year. 

---- .-. -- 

T l ~ e  Problem of the Telel)l~oue. 
- 

That the Alnerictlu 13cll Telepl~ouc Colnpauy is 
master of ilre telepl~oue field nllist be acknowledged. 
Every telepl~ol~e user knows it. Every \vould-be 
11sc.r lc~loj\ it.. Every tclc*pl~oue iovcutor huotvs it. 

.- 

into contact-tlle insulators, the air, even contiguous 
wires-rob it of some of its strength, so that in at- 
tempting to communicate by telephone over long 
lines the current is lost, little by little, at every insll- 
lator, and all along the line until it is finally insum- 
cieut to affect the receiver. 

If a hattery current of the strength used in teleg- 
raphy be employed, evidently sometl~ing besides 
curbon must be used for electrodes in the transmitter, 
or tlie iustrument under some conditions might yield 
nu electric light instead of transmitting speech. 

8onie are of llle opiniou that spcecli c:~n 1)e trans- 
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t ro~blr .  It. is :m illteresting and not unconlmon phc- 
nntuenon, a11d is not, easily explained nor easily con- 
trolled. I t  II:IS lt11zz1ed Profs. Bell ant1 M'atlnl:~n, 
atld the best clect.ricia~ts ~ v r  ltavc sboi~t llerc.. Thr 
pnckii~g upon tlte 1)ress cylinilcr seems to act :IS an 

iudl~ctor, : I I I ~  tlrc l)npt.r l ~ \ , e s  tile press thorougltly 
electrofied. We ~vatched a press rrtnniug of 1,700 
per Itoln. Hnddcnly tlle ~)riuted sheet clullg ttbont 
tbe cylinder as thougl~ 1):tsted ulmn it, :trlcl Ilnd to be 
tort1 off in strips. Ag:tin, wr lifted a fc\v fr1.~111Iy 
printed Icevcs, :rnd tllc!y rippctl itntl cr;~cklctl like the 
stitcl~ea in an old coat. Thcn we saw n lot of c:lrd- 
board being printecl. The sl~cets stuck togetller as 
solici :I brick, nnrl c011ld not be 8epar:tted runtil tlre 
rlectricily l~ i~ t l  p:lrtly p:lssctl olf. A piece of 11rilllt:rs' 
hmss rule ~tl:rt.ctl in this pila ctf c:rrclltonrcl, wit11 ;III 

cntl lwujccting, tllrew olT s p a r k o v l ~ e n  nl~l)ro:~c~ltt~tl 
within an inch by anotl~er piece of rule. Two sheets 
sucked together wben 11cld fourteen inches allart.. 
\Vet rags placed aronnd t l ~ e  delivery tahle nl~d led 
into :I I~uekct of w:~ter clt:rrgcrl tllc: water nit11 clcc- 
1ricit.y in forty ~ l t i~ t l~ te s  SO t l~a t  a positive sl~ock \v:ls 
felt upon a I~nnd beiug i~nincrsed in tllc pail. Elec- 

trical c11rre11ts were felt in tlto l~ands  and :~rms upon 
11:1ndling :I pile of ~ : I I > c ~  cigltt tninlttes aft(-r 1)cillg 
printed. 'I'ltc I)otlrcr to tltr print,er is n co~~si~lenrl~lc 
one. It c~t1t:lils i ~ ~ c o t ~ v r ~ ~ i r n c e  and a scrious loss. 
V:ll~~:~blc work is frcstlrtcntly sl)oilrtl 11) tlrc clec- 
tricity 1)ac:king the leaves so closely as to offset 
the fresl~ ink. Then the presses have to be slo\v- 
speeded with frerluent stoppages. Nothing so de- 
mor;~lizer. tllc pres.;rn:tn ns tllc ~nystery of frictional 
electricity \vl~eu lu~clcr full headway. 

-. ... -- 

Electric Blcyeles. 
- 

Elrctricity 119s long been threatening lo tlisl)l:lcc. 
gas as :III illt~tnin:~nt. It is 11ow cn tc r i~~p  I I I ~ :  firIcI 
:ig:linst t11(~ Ilorsc :IS n tlte:ltls of traction. 'I'wo t ~ n i -  
ncnt elcclricians cl:litn to I)c able to bottle up twrlve 
~lorse power in :l stor:lgc l~nttery wciglling t1tl.e~ 111111- 
(irc.d ~vcigllt, :ltlrl tltcj- pronlise to prodllcr ill a fe\,. 
lnontl~w :I pcrfec.t,ly ltmctic:\l vlccbrio t.ricyclr, ~ : I ~ : I I I I ~  

ctf runniug fifteen or ttvcuty lniles xvitllont rwllargillg 
the accu~nnl:~tors, ancl able to ascend all soell hilltz :IS 

are now possi!~lc for tile foot tricycle, anti eve11 
stecper gradients if anxilit~ry foot gearing nnetl 
tollelp tlle clectro-molor \vltcrl t l ~ c  incline is g a t .  

The ~veiglll of bnttcries \vill not esceed tile weiellt 
of :I s r r o ~ ~ t l  ricler, nlld il ~vill run nt tllc rate of scvell 
111iles ; ~ n  Ilonr. h s  tlle new motor will ~tever go 
lame, or slry, or Itreak its kuees, or eat its head 
wllr11 not. cn~ploycd, it is likely to prove a d:lngerolts 
rival to tllc horse. Tltc quadruped, howcver, wllich 
has survived stean~ need not fear extinct,ion by 
tricit,y,-lhl Mnll C:mette. -. 0. -- 

Sabseribc for tlte " Il@vIEW O F  ~ 1 1 ~  TELEC;~~PI1 
AND TEI.EL.IIOKE." 

- .*. 
IIr. \+'illi:n~t Uastcr, invelltor of the celebfi~t~cl 

Bxxtcr engine, who has lately completed a contract 
for ligllling certain streetsin .Jersey City, N. .J., states: 

"We arc rnnning 56 lights (one 20 nlld two 18-ligltt 
t~J't1:11110s). 'rltcsc :lrr tlrircn by x Ihxter :lrttonl:~tic 
cllt-ofP vcbl.tic.;ll engille, 12 x 12 cylinder, 240 revoln- 
tions Iicr ~nittntr, 7O 111s. slc:l~n, crlttillg otf at 011~- 

fot~rtll slrokr. 'Slte consumption of ro:ll is lcss tlr:~n 
two 111s. per I!ot~r prr ligltt, tlte I:~tter I)eirt~ t l ~ e  F I ~ I I c ~  
rlrrtrie:ll ~ O I I I ] ~ : I I I ~ ' S  qt:~iltl:lrd ligl~ts of '?,0011 c:llltllr 
lio\ver V:I~.II, \Vc :1rte 1t~i11g or(Ii11nry : l ~ ~ t l l r : ~ e i ~ ~  ~ O : I I .  

t a ( l ~ l i t l :  $t.lil) ll t*l ,  l(Ilt  t l t - l i v  tsrt*iI in .lrtscy ( ' i t>-.  
: I ~ I O ~ ( ~  ( a ( ~ ~ ~ ~ ~ ~ ~ ~ ~ p l i ~ ) ~ t  f11(>1 i11cI11~1cs : I I ~  t11t: l~t*:~iit~,c 
11s sIt~:ll~: (11' I ~ I V  ~ ~ l l i ~ t ~ i l ~ g  (!?fix I00 fcfnt) it1 wIiit.11 I]J(! 
: l ~ ~ ~ ~ : l ~ ~ : l ~ ~ ~ ~  i s  ]~I:l~'f~ll  ' 1 ' 1 1 ~ '  l~tl i l~li t~q i* ( .OII . I~II~.~I .~I  ($1 
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nlitted by means of an interrupted current an a 
broken circuit. If this is possible, a proper appor- 
tionment of the per ids  of contact and periods of 
sepnrat,ion of the electrodes of the transmitter should 
give incrwed volume of sound, and permit of the 
use of a battery current on the line. 

The fact that more than five 11u11dred patents llave 
l~een issued for telepl~onic improvenlonts will natur- 
ally discourage inventors, but let  the student of tele- 
pllony consider that tllcre is a great similarity betmcen 
nlniry of tlle telephone inventions; Ill:lt tllc variations 
are n~ostly structurnl, and not in priuciple; that the 
majority of inventors are wedded to certain accepted 
tllcolics; and finnlly, that most iE not all of them arc 
in tllc sanlc groove, and that to obtnin new results 
there must be n radical dcpnrlnrc: from thc reigning 
itlea; t,l~cn be will look for 1l1c:lns rr11t1 ll~etl~ods tlifler- 
ing from tl~osc of his predecessors. 

In what the telephone of the fr~ture lwill consist. we 
cannbt predict; but it should be mpable of talkiug 
tlntl being talkcd to, :~s  one person talks to anoll~cr; 
nut1 :r man in New Tork should bc able to transact 
busiocss orally wit11 aootller in Cllicago or sari Fran- 
cisco. -&iea t~@c Alneiican. -..- 

Tlie annual meeting of the National Bell Tclcpho~~e 
Company of BIainc was held at  Lowell, IIass., I:lst 
wcek. Tlie report of tlle Treasurer sllowed tile 
company had connected January 11 1883, 3,708 sub- 
scribcrs, a net increase of 803 made dnring the Sear 
1882. 

The subscribers are distributed as follows: 
.......................... Augusta.. 178 

Bath.. .............................. lo3 
. ............................. R ~ ~ ~ ~ O ' : .  820 

.......................... 
............................. 

Biddeford. 67. 
Boothbay 20 
Calais ............................... 54 
Fitcllburg.. .......................... 260 
Lewiston.. ............................. 230 
1,owell.. ..................... -,. ...a. 950 
Portland.. ............................ 710 
Ilockland ............................ 42 
ltraterville.. .......................... 40 
Worcester. ........................... 826 

The company llas a total of 2 ~ ~ ~ 3  miles of wire. 
The nct earnings for the Year $80.931.9G7 
which $59,298 llas been paid out in dividet1ds, leaving 
a surplus of $27,633.9GJ which* added On 

hand January 1, 1882, $997103 makes a 

O F  THE TELEGRAPH AND TELEPHONE. 
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engaged in tcnclting the visible speech to 2,000 papils 
in Boston, iny son n~adc tile expcriurc~lts which Icd 
him finally to the sending of nutlible worcls tltrouglt 
the electric mire." 

'.Tile popular imprc.nsioll is that tlte son~td is in 
some \\.ay over tile \vire, just what is the 
fact 9" 

"Tile fact iq t1t:lt it is beautiful cxa~nple of the 
convertibility of forces fronl one form to anot.11t.r. 
Thus, you give first viIllnt,ory maclr:loicnl motion 
of tltc :ti* mlliclt is imlt:lrtcd to (he ntflnbr:lrle carry- 
ingtltciroll. Tllistno(i(tn is collvcrtctli~lto electricity 
in the coil of wire surroilndillg the electro magnet, 
and at tllc receivitlg is first effcrt,ive as nl:lgnet,- 
ism, wlticll is :lgraitl converted illto vil~r:ltol:y 111otioo 
s t  tlrc irotl ;\.tn\atnre, \\-llic:lr lllotiol~ is i~r\~,:tvtrtl to 
I(IC air, :ul(\ so receives :lg:lill sO1lll(l I\.:IY~ in tltc :lir 
like the origitlal one." 

"1 have heard sounds collveyed a beam of 
ligltt," said t.lte Professor. 

"Art.icr~l:~te sounds 9" 
" Yes, wor~ls. No pnlcticnl npplicatio~l Il:~s yet 

been n~aclc of this, but. tllrrc will he." 
We do  lot llave s ~ l l ~ l ~ i l ~ ~  ~11011g11 for this to l)cat1y 

fil)ecj:ll in Cillcinllllti, l~ll t  tltc re1>ortori:tl in- 
stiuct \v:ls :lroused, nnd tltr cluestion, " llolv did yon 
nl,,l,gc it followed. 

hit, ill ~ { ~ s t ~ l l .  'rile \vcrc Rtrctc.~~ecl 
from the top of tile Itlstitute of Tecl~uology to sunle 
otlre~ 1ligl:ll bailcliug., the name of trl~ich cscapcs me. 
Tile sun's rays were reccivctl in l>al;~bolir reflector. 
My son spoke against the 11:;ck of n t l i :~pl~~. :~g~n,  t l ~ e  
front of \vlticlt was silvered. 'I'lic vibc~tion of the 
voice created vibrations in the clinpllragm, irnrl con- 
~cq11cntIy in III(! rays of light rc-flcetvcl fro111 the 
tiiirror, :und tl~esc sltnped tllc~nselvcs iltto articnlatc 

.... 
soklnds.- . - - 

The Tl~o~ttson-110118lo11 Systenl of Electric Li6llt- 
ing  in Boston. 
- 

l'ltc I%oston ildtcr.ti*~r. crlr1~l;ltctl its rcn1ov:ll 10 
new and cnl:urged quarters on 3lolld:tr 1,). isarlitlg a 
twenty-p:~ge pwpcr. c~outnining a review of the lwirtci- 
pal business et~tcrl>riscs of IJoslon. Pronl tltis we 
learn tllat the ,\rncrican Electric rind Illri~ninnting 
Company of Illat city, ~vl t ic l~  uses the Tltonls(tn and 
lIouvton arc-light system, is making r:ll)id ItroFress. 
T l ~ c  con1p:rny was incorporated last lI:ir, aucl ltcg:ln 
operations in September. I t  It:ls no\\- 200 lights in 
use in Boston, wit11 contr~~cts for 100 tnorr. The 

date of (37,843.96. I t  is predicted that increase central lighting station is situated in Ihc 1~:tsemetlt of 
of 1883 will exceed that of 18B2. 
officers were elected for the ensuing Year: W. A. 
Ingliam, President; Cllarles J. G1iddenl 

:tnd secretary; Loren N. Downs. Manager* 
Lonell; ~ l l rnkl in  J. Rollins, Clerk* >Ie. 

Dlrfing the month of Ja111mry the 
prtlies ltandlcd 21,158 cxtra-territorial IllCSSagC", :I9 

follows: union, 1,144; National Bell of 31aine~ 
1 ,60 ;  Bay Statf% 7,333; Boston 
10,831. 

- -.- . .-. 
Telelblioning by a Beauk of Light,. 

- 
Prof. Alexander 3Iclville Bell, father of air. 

hle+mdcr Graham Bell, tile invctttor of the Bell 
telepllone, and his brotllcr, BIr. Charles James Bell, 
of Toronto, Canada, llave bcen in t.lle city since 

1" the course of half-hour talk ycsterdry 
rof. Ilcll was asked : Y "If tile question mny be allowed, Prof. Bell, i>: it 

Illat ,lire. A. Graham Bcll is a tlcnf nlutc 4" 
" 811e is, and yet s l~e  talks almost perfectly. YOU 
wot,l(l ilevPr kllow sllc were (leaf if you tnel Ilcr. 
~ ) ~ : ~ f  tllutcs :we dot111) only becansc tl~ey arc tlc:~f. 
Tllcre is no lOc:1l clefect to prevent ~l t , te~l l~ce .  ll'l~c~n 
tile,, lcn0\,. ]low to cont,rol tlleir voc.:~l O ~ ~ : I I I S  lll(by 

. . . .  . . . . .  

tile Mnssacl~usetts Cllaritable >Icclt:~nic Institiltc, on 
1Iuntington avenue. The motive power is conllnu- 
nicated to tlle dynamos by ~neans of :l o~ le  hundred 
and fifty horse powcr Wheclock engine, t ~ o  fifty 
horse power Lawrence engincs, l.wo rotary Wing cn- 
gincs, one of tlrirt,y and onc of one It~tltdrecl ltorsc 
POWCL ~ 1 , ~  lilst, ll:lltl(bd CIIgiIteR I,re t l t c  first, of tllc 
kind ever made or used for this purpose, mllich will 
work with a direct att.acltment to tllc dynamo. Tltc 
total lighting capacity of t l ~ c  present ce~~trnl  slation 
of the con1p:tny is nl)ol~t 1,000 I a n ~ l ) ~ ,  of % , O W  c:~udle 
powcr cnclt. Tl~cre are al~out nine1.y ton7ns rltld cities in 
New EngI.ltloc1 now dcl)cndrnt entirely upon gas, for 
which the company has :~lreacly proclued a nu111l)er 
of cltarters, and it is intentled to c~st:~blisl~ slt11-rom- 
p:lnics tl~rongl~out the Nclv E:ltgl:tnd sl:ltrs as ral>itllq- 
tls l)ossiblc. 'I'hc tot:ll nlllnl)cr of :ll'c lipltts it1 Ilsr ill 
tllc United Fl:rlrr is %tic1 by thc Adro.ti.vr~r. to 11e over 
75,000. 

-~ . . o r  - 

Frictiol~nl Electricity in the I'rcss J<nont. 
- 

\Vt, I(tol<~~tl iltlo t l t t *  I I ~ I Y *  rootn of OIIC ill' I!O.~IIII's 
Inrgc ~ ) r i ~ ~ l i l l ~  rsl:1111tsltt11~~11($ I l l i s  \\.rt.l<. 'I'Ilt, Sore- 
III:III W:IS Sl~riotls :111tl tltf, propri(*tor sorro~vfl~l. lprir- 

1 tinn:~I c~l~v.t~it*ily ill t111-  111,i11lciI , S I I I ~ ( ~ I <  o f  I X I I ) ( T  :I< 
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TI& FULLER ELECTI~ICAL COJIPANY. 
44 East 14th Street, New P o r k  City. 
- - .-. - -  

A 1)iction:try of Electricity, by IIenry Greer, N. 
P., Agent College of Electrical Engineering, 122 
East 26tlr street, New Pork.  Octavo, $2.00. Pro- 

fessor Edison says of it: " I t  is exceedingly velu- 

:rblc to all interestecl ~n electrical science. Leaving 
out the old glilsv machine, sealing-wax, amber ex- 
periments, &., LC., and inserting cuts and de:crip- 

tions of the recent wonderful inventions, makes it 

..... ........... . .  ....... ....r.-.-.-.-..-.... 

SEW PATENTS-ELECTRICAL-1888. 
- 

s 

I s n ~ s  oh- I~\.EN'I*IOP~S FOB \ ~ I I I O I I  I,E.I'T~:IIS I'I'I'EBT 
C)Y T I I E  LNITED SP.Y~ES \ V E I ~ E  C ~ I ~ A N T E U  IN T I I E  

WEEX EXDING FISI%IIU.\IIY 23d. 1883. 

- 
D Zl.l(if, Electric intli~ction niiiclrille; Addison G. \Vatcr- 

house, New York. 
~71.172 Electric ligl~t; Kclwurd 5Vesto11, New;~rk, N. .I .  
271.11l2 1a:lectrie loonnrc,tivc ; ('lrarlcs t i .  (.'nrtis arrd ~ $ M I I -  

cis TI. C ~ ~ ~ c k e r .  Kew York. 
27l.li5 Elertronlotor ; Scl~uyler S. \Vlleeler, Clturles ti. 

Curtis and Francis B. Crocker. New York. 
%1,1;1 ~ncn~l l~cscel l f  electrio\t,nll,; Edwam \~r?stul l ,~e\ \?  

ark, S. .I. 
:?l,lk-?l 1~igirt.uIn:: conductor; \\rillii~rt Brown, Dunci~tr- 

nun, Pa. 
.'il,(Li!l hfagcazine electric lun~p; Alenzil 1'. <;ifford, I'rori- 

~Icnce, It. 1. 
ti~l,!K#~l >loltiplex tclc::raplry ; Cllarlcs Scldon, 'l'ule~lt~, 0, 
2 l l  t i  a t d c l r ~ r ~ t  I i t i  t c ! r a I ~ s  ; \ \ I .  

. I .  Mc~'at~sla~tcl, I'hiladcll)l~iu, 1';~. 
Ileeei,,cr for telI~pllolles ; Sanlucl 11, ,iartlctt 

Henry E. Waite. Kew Tork. 

- - 
~~~~l~ src"ligllt for illullliutlling i19 neilr tile 

Fion l'ittsb'lrglr' 'I'lle cx~)eriment 
lug srrcccssfttl, t11e co~l~l) ;r~ry Itits recek~lly tctltlccl to 
lllc ~ r ~ n r ~ l ~ e r  of lo111l)s. 

-. -0. - 

Compared wit11 1871, l'l~ilatlclplritl s l~ows  an in- 

crci~sc of l,i0,000 in ]~o~rul:tlion, itutl b t ~ s  280 milcs of 
Illore ] r i l l  it ] ]  t l I  i l l  'j']lerc 

i1l.c illso st5.000 nlorc d\v~llill,os tllall lllerc weye tllcn. 

- -. - 

<;l.!rA I ~ ~ I I : I I I I O  ti1111 ~ ~ r t ~ ~ ~ ~ e t ~ ~ . e l t ~ c t r i c  n~ilel~iut~, C'II,IS -4. 
Secle.y, St:\\' iurk. N. l'. 

2;l,!1;2 l)yrvdn~~~-eleelt'l~ n~dclrinc, \\ illit1111 1Ii1xtcr. Jr , 
.Jcrhey ((it)., N. .I 

?;l,!r;n I)y~~;~nro-electric nlacl~ine, E1,cnezrr Gonlor~, Sew ( . 

. ........- - ..... 

\VEEK ESJ>IKI; h'iin. 2, I&$. 

2ii.~!)s . iu t~~nt~t ic  testing apptrrntns lor telegral~l~ic lire- 
alarn~ stations, George F. Bulan, .Jersey City, N. J. 

27l,;6'3 .intornatic firc.rxtitlguislri~~g tr~r~i nlirrrn systrln, 
t'Ir;irl~~s E. lit~ell, Xe\v IIi~ven. (?~IIII .  

271.!lr.l  illt toll la tic 2,\.itell-stalld, Oli\.cr J. Trllc, I,ort 
C'lintnn, an11 1Ic11ry 11. llo11~11t11r1, El~ritr, 0. 

271.010 ('ireitit closer fnr talel)lrone rel:ci\ers, lidward C. 
Ileirrr, \\'asl~ingto~i. 1). C. 

271.94; Com~nutat~~r for dynamo-electric lnaclrines, Elihi~ 
TIro~nsc~n, New Hritain, ('onn. 

Zil.878 Telel)honc, Charles T.  1.oring and a .  \\'. Pierce, 
Boston, Jlt~ss. 

2;1,!krt Telel)hone tnlns~nitter, Edward 8.  Shoettcl, Brook- 
lyn, N. 1'. 

-. - .-. - 

Tlre .inleric;iu Iron and Steel -isuociation offlcinlly 

.., . 
;5il,m ~~ectro-magnetic car sibwal, Jo11n W. Yarley, 

Clricago, 111. I 

thro~lgh tile forlnalion of local companies desiring to 

englge in the busiocss of electricligl~ting. The  spec- 

ially valuable feature of this coiiipauy's systenl i i~ay  
I be seen by examination of i t s  apparatus in Boston, 
\Yorcestcr, Providence, llartford, N,,,, yo& city, 

Busiuese Notices. / exceptionally interesting to  electricians and teleg- 

York, N. Y .  
~ ~ I , M I  Elect~lc regulator and 111arm for incllbator~, I?. 

I(ooscbrook, Elrniril, N. Y. 
' LTI,!~!II b:lt:t:trical insniittor, l)cnt1:tri118 hf.Stcwrtrd, Cinein- 
nati. 0. 

Z1.004 Electric ~twlig~rtiog IJurner, llenry J .  Warren, 
Weat R~idgewater. Mass. 

ZI.;II~ ~~eotricliotel iillnnnciutor and flwakdlm,Alilert'I'. 
Iless. DCS hloiocs, 1:1. 

e;r,!rra ~lectr ic  currellt re::lllator, Elihu 'rllolnsoll~ 
Il~itain, Ctnln. 

%l.w! Electrical conductor, Perry G. Gsnlncr, Jr., J .  \V. 
Len)y and Oiles K .  Tinker, North Bdan~s, hlass. 

.ii~,;.rl Electric brake-setting uppari~tus, Jesse B. Low, 
I'ulnski, N. Y. 

z1,W Electric gas-ligl~tinp burner, Cllarl~s IT. Crockett, 
13ostnu. hlass. 

%I,,,. EIect,c arc Ianrp, ~ViIlinn L. nu. i le~ Covington, 
Y., 

I 

MANUFACTURERS O F  

imnounccs tltat the clunntily of pig iron rnade in  the Broolilyn, jersey city,  patersou, phil;ldelpllia, L ~ ~ ~ -  
Ul~itcd States, in 1862, \\.tis 4,ti?8,000 tolls, wlrich is caster, Scrontou, Syracuse, 1iocllester, uuffalo, Pitts- 

nlost 800,000 tons more tllall was c w r  befon: nl:i(le burgl:ll,Wlleeliny, Steubenville, Xenia, Dayton,(;rtlnd 
ill olle year ill Illis coullt.1~. 

I 
i Il:~l~i!ls, C'lricitgo, Springfielcl, Bellcvillc, St. I.o~tis, 

- .-. - 
; 81. l ' i ~ ~ l ,  tut~d tnany o l l ~ c r  sitli~llcr pla(:es tlrro~~gliont. 

Tlre Peni~svlvnuia ISailroad C'om~nnv Ikas tried 1 tile country. Corres~ondence is invited. 

- 
'FIIc ttltelltiou of ~ ~ T S O U S  interested in local tclc- 

grnpll i111d LcIepI1011e or~1l i%at i011~ is respeetfu11y 
c;rllctl to t l ~ e  clcctric l igl~tiug systenl of 'I'he Fuller 
EIectrici11 Conlpiluy; aud tlre pn~ctictll,ility of mnk- 

iug ;~r~~c~ngcnlcnts  wit11 t11:it colnpit~ly for tile intro- 

t lnc t io~~ of i!s apparatus, either in iscllatcd l>ltuuts, or 

$1.00 THEBESTESTPENFORTHELEASTESTMONEY. $1.00 
THE LA TEST IMPROVEMENT IN STYLOGRAPHIC PENS. 

Holds m o r e  ink, wri tes  longer  without refilling, wr i t es  bet ter ,  never blots, 
n e v e r  fails. 

I t  is sometlling everyone wlto writes ought to have. I t  is endorsed'by Telegraphers, Post Office 
Btrnk Clerks, 1l:tilroad men, and everybody wlro lras tried it. I t  is not only the BEST Pen, but  the CHEAP- 
EST, and illways gives satisfaction. \\'e have hundreds of unsolicited testimonials as  to its merits. 
\Ye ~nanufactnre the following styles : 

No. 1 PCII, ylailn.. ........................... $ 1.00 No 3, gold, m o u n t e d  NO. 2, e ~ t p r a v e d  ............................. 1.25 NO: 1, eratire g o l d  eal;"'"""..."" $1.50 
Any of the above sent post-paid on receipt of price. Enclose 100, for red.&t~&."'~"' 

3.00 

THE KERNER STYLOGRAPHIC PEN CO,, 59 and 61 LIBERTY ST., NEW YORK, 

H 0 L M E $, B 0 0 T H & H A Y D E N S. 
D1,W Electric mail conveyer, Eberhart Nicolaisen, New 

Pork, N. Y. 
Z1,913 Electric switch-board, Thomas J. Perrin, Brook- I FIREPROOF ELECTRIC LIGHT WIRE, 

mphers. Nearly every electrical inventor and 
rnanllfHcturer in tile world will find descriptioll of 
their invcntioll or appi l r t l t~~s  in  it." - 

Electrica1 Energy$ Grccr* N. 
Y., Agent College of Electrict~l Engiueellng. Paper 
lliIlding, 50 cel,tu. one t,l,e latest ;lnd best pnbli- 
ctttions on Illis inkrestlng subject. 

lyn, N. Y. 
81,914 Electrical switch-board. Tlromas J. Perrin, Brook- 

I,.n N Y. 
From Pure Lake Superior Copper, conductivity guaranteed, 

THE KERNER STYLOGRAPHIC PEN. 

. , - , - . . - . 
271,825 Fastening for electric cil-uit wires, IIenry G. I 

l'homas -4. Edison, Menlo Park, N. J. 
2;1,ij0 Manufacture of covered or insolated wire, Josep11 

I). Tholnirs, New York, N. Y. 

Fiske, Syrinptield, Mass. 
.';1,615 Governor for dynamo-electric machines, Thon~as 

6. Edison, Alenlo Park. N. Y. 
%I,MU (fslvanic l~attcry, Al~ncr #. Ilosebroglr, Toronto, 

t~nI;rrlo, CUII. 
2;l.cil:j hlanufirctura of ir~candesoerrt elcctric lamps 

For Telephone and Telegraph Use. 
--. .-. - - - - - - - - . . 

PATENT 

"K. K." INSULATED COPPER AND IRON WIRE 
f l l , l ~ l  b~~utlr-piccc for telcl)lrnnc triu~srnittcrb, Aaron 8. 

; U ~ ~ I I O I > ,  hew llaven, Conn. 
2il,~.w Itnilroad traiu telegraph, William T. \t7aters, At- ( 49 CHAMBERS STREET, NEW YORK; 

lanta. Cia. 
2;1,616 Re~wlator for dynunleelectric nrachine, Thomas 

.\. Edison, Xeul<~ I'ark, S. d.  
271.W Regulator for tlgnamo-elect~ic machines, John F. 

18 FEDERAL STREET, BOSTON. 
WORKS A T  WATERBURY. CONN. 

ott, i\'e\vilrk, N. d. 
51.59; Station switch for fire telegral~lrs, George F. Bulen, 
rrsey C'ity. N. J .  
2 ; l . s ~  secondary buttery. Alfred llaid, ltah\vay, N. J. 
.';I.;$: Seco~~dary I,icttery, Cl,arles I'ltlride, Nezeraox, 

I'aris, Yrsllce. 
.';.l.nnlJ Seeo~rdal.y Ibattery, .larnrs A .  blaloney, \Virslring- 

toll, D. C .  
.2;1,;~3 l'ripod standard for liglrtioa rods, T. H. Pattec 

T .  n. Itidxe, Urerncastle. Illd. 



REVIEW OF THE TELEGHItAI' AND TELEPHOKE. 

A l l  Persons Sending for I THE " DIAMOND f l  I Al Cl NORTH ROP Y 
I I 

Catalogues, or ordering article8 otlvcrtised in our WATERBURY* CONN. 

colunms, will do us and our Advertisers both n gent 
b favor by ~yiientioning that they saw the advcrtiscment 

r in I 

THE REVIEW OF THE 1 %I#3 ! Z i n c  in Sheets and Plate 
I 

I FOR ELECTRICAL PURPOSES. 

i'\KI-S FOI{ 'l'Ll,Kl\l~Allll A K I l  ' l ' ~ ! , L l ' I l ~ ~ X ~  \ Y s ' l ' l ~ I ~ \ l L ~ ' ~ S  
>~.~SI 'V:~( ' .~~:III . ; I )  V I ~ O V  

Telegraph and Telephone. 1 
INTERNATIONAL I I Iron, Brass, Steel or Zinc. 

Electric Exhibitioo 
VIENNA, 1883. 1 

The Coiuinission of the lntcr~intion:~l Electric 15% 
hibition nt Vicuna, 1880, gives due notice to the pub- 
lic that this Exhibition is to take plncc in the course 
of this ear, to be opened on the 1*t A I I ~ I I S ~ ,  aritl 
to be c6sed on the :ZLst October ,  and cordially 
invite Exliibitors and Visitors. 

The Regulntions and tlrc blanks necessary for hp-  
dicntions arc to be had at tlle A I I S ~ ~ ~ ~ I I I - I I I I I I ~ ~ -  

I *  ELECTRICIAN, 

1 No. 22 UNION SQUARE, I. I., 4th Arenoe Side, 

I 
i And Mnnofacturer of e r e y  variety of 

Eleo trio Gas-lighting Appara t 11 
&iau coasa~s.  ' 

The objects to be exposed will comprise all M a -  
chinery. Appnmtuses and Implements connected 
with Electrotechnic. 

I t  will certainly afford a good opportunity to in- 
ventors to show their latest improvements. 

Jar, 6 inches high, 4 inches square. 
FITS ANY TELEPHONE BOX. 

HAS UORE THAN / For Theatres, Churches, Aiblic and 
This Exhibition is ereatlv favored by the Anstrinn 1 

~ o i & k n e n t ,  and wily be hhld in tlic Iiotunda of tlie 
, V ~ , ~ , , C ~ ~ C ~  .nivcml .xliibitio~l or 1878. 1 Double the Carbon Surface 

T H E T R A D E F U R N I S H E D  
WIT11 

'l'he most cotnplft~. a.i.;orln~el~t e l f  Elcrtrir Llgl~tlng Riirners, 
luclndi~~g IBcncl;lt~t. I<alcl~t,t, Argand, Uillinrd Table, 

Candle. Antonlatic, and Vihmtors, also 
Cloogl~, Maxim, Tirrell Ring and Arm Burners, for use Mth 

hlachint! GUS. 

BAl'TERIEFI, PRIIIART COIIAS, TIIREE STYLES OF AU- 
TOIA'I'IC CUT-OFFS. AND ALL SUPPLIES 

NECESSAltY I N  FITTING UP 
BZTILUINGS. 

- - - - - - . - - - , - - - - - - - - - 
Exhibit,ors are requested to procure the necessary ( 
apers at once. 1 OF ANY OTHER BATTERY. 

NEW YORK. 
-- - 

,\ ........... Edisou Electric Light Co.. 
Edison Co. for Isolated Li htin 
Edison Illuminating Co. ~ B N .  6: : : : : : 
Edison Electric Light Co. of Europe . . 
Brusli (Papent Co.). .................. 
Brusl~ Illuminating Co. of N. Y.. ..... 
United States Electric Lighting Co.. .. 
United States Electric Illum'g of U. 8. . 
Fuller Electrical Co. (preferred stock). . 
Fuller Electrical Co (common stock). . 
Bought and Sold.. ................... 

-A, J, SAPORTAS & CON 
58 Exchange Place, 

ELEMENTS. 

EXCELS FOR 

Constancy, Simplicity and Price. 
--- - 

7 Stioks Round Carbon, ti in. diameter, 54 in. long. 
Amdga~llated Zinc, i? dim. 

Sal ammuoniac. 
-- --- - - -- -- . _ _ 

Price Conzl~lete, $1.25 per Cell. 
Subject t o  Liberal Discount in Quantities. 

I 
I ALL APPARATUS PATENTED. 

Also, Burglar Alarms, Annunciators, Call Bells, &c. 

THE ANSONIA 

~ r a s s  & Copper Co., 

HAINES BROS., 
p~onloters Brokers THE ,ON, *. ,,,,ON ,,,,,,I I For Magnets, Telephones, Electric Lights, etc, 

WITH H. SPLITDORF'S FATENTED LIQUID MSVLATION COVEBED 
WITB COTTON OB SILX. 

L I N E  WILtE,  
FIRE PROOF HOUSE AND OFFICE WIRE 

, , .TZ FOlt lXl3 t> t ) l3  I'SI? IS E l , l ~ ~ Y " ~ l C  J,lt:ll'PlNt:. 

WBOV3HT METAL GONGS, FOR ANNlnTClATOBS, TELEPHONES. kc. 

ZINC RODS,  B A T T E R Y  COPPER, kc .  
I .  I n . I  i I F F  c I .  . I 

55 Broadway, N. Y. 
t.-Pmca in lhs Inr r s P v  bor 5rl Arnmdbq rhil 1homq51, ddilPlho 

6lling "8th water to thc rhouldn tbe j.lr 
2 . d ~ .  tiwt the co>.cv fib mnrr iy *tt tiqh; m -Wctmd -me m b k  n 

thr  m c  r- on the lop eflhe w. 
a - K n p i u d r y  dl-" -TIk: bcc.rerul thrc aged. t.q clan om-r 

mde. 
NOTICE! 

A r N v  p n a f  tho Bmcr). e m p t  the W h  made rur mnT*ttalq 
re.unrnnl ~ I ~ ~ I T C Y .  sod P S S . C ~ ~ Y R  m y  6. drn~o~nm, ,.a rat. 
l u l n ~  m rnanntfinuac. 

3 % ~  U-tto, hr. mne(kndma.lc thr Carbnn slvrraae o! ra)r othcr. . n h  
arll pmnstegccoucof arocr.or Ion: 81 L\ .I- easily md cneaZr rmewrd 

Electrical stocks a specialty. ( - - 
hl \NUFACTURF.D ll\' 

THE ELECTRICAL SUPPLY CO. 
Wnrehooao: 10s Libarty Btreot, 
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Jqnn TURNER, Jonx 1'. I A o ~ ~ ~ c i ,  
President. 

~ c c . ~ ~ I ( I * ~ * . (  PARTRICK & CARTER, 1 DELANO & MAINE& 

\Ve make ;I sl)ccialty of the organization of companies 

llle development of enterprises of unquestionnble 
merit, and obtaining capital for the same. Sole 
ugency for the A ~ ~ t r n i c n ~ ~  Dia~nond Rock DriU nnd the 1 ,18~c11 f l a t~d  111I for the llcpllldic of Mexico. 

I 

PROMOTERS and BROKERS, 
I~ol.ll.rly of .. B-.tl~vay, moved .O new 

i~nd  comrnodio~~s quarters in 

TEMPLE CDUBT, 5 BEEIIUAI STUET, 

I THE: Philadelphia, Pa., 

CAPITAL STOCK, - $100,000. 
SHARES $1 0 EACH. 

FULL PAID AND NON-ASSESSABLE. 

This Company has acquired ant1 owns rcll the tclc. 

phonic rights formerly the properly of t l~e  rimcricitu 
Bell Telcl~hone Company, Oontineut:~l Telel)l~oue 

<:omptrny, and the 'l'roopicnl Auleric:to l'clcl)l~ouc 

I EXECUTIVE UlFlCES OF 

)C EN A AM ER' CAN 
rele!!ra~h & Telfl~hflne ' 

Among our Specialties are the Celebrated 

Not the  Cheapest, but guaranteed the ~ e s t .  

COMPLETE OUTFIT ONLY $5.00. 

( " THE MEXICAN TELEPHONE CO. " 

\i.iKL'I \("]'I 1<EllS OL.' 

Te leph~ne ,Te le~~aph  & Elee\rioal 
INSTRUMENTS and SUPPLIES. 

(:ompany, Limited, in Co111rrrl Abtlerietr i111t1 

PHI~ZIIII~. 
The C o m p a ~ ~ y  BUWS its telephones crnd tr:cns- 

mitters, nnd tilereby avoids psying ropi~llics. 

A limited number of the shares of the stock is 

offered for sale at  $5 per allare. 
Address, 

JOHN P. LORING, Treasurer, 
Sears' Building, BOSTON,:lbass. 

- -  . 

, I l lc  E' i lcl~ ( ' l ~ l ~ ~ r i u c  ElutLer),~~ntu~~te~l Sept 11;. 1879, 
acknov lcclgc~l thc Beht I5:1l trry in nsr for Telepl)o~~cs, 
. L I I I I ~ I I I ~ ~ ; I ~ ~ ~ P ,  l'i111 I5c~llb, ~II . .  1'~it.e~ $1 31 l)(%r ecSll l.iI1era1 

bp*  1  he Tropical American Telephone Co., 
clisconut to the trade. 

The d c ~ ~ ~ e  Steel Lever Keg ilest and most perfect 
Iiey ever ~,l;~vccl i~efc~rc tl~u telrrr;tpl:ie profession; endorsed 
Iby I~undrc~ls of rl~e IIIO.~ expert ~ c - I u ~ Y > I ~ I I ( ~ I . s  ill the rtnl1nIry. 
l'rive i ~ y  111;1il, $ 3  08. 

(LIMITED.) 

These compalries ]lave acquired nnd own, in their 
respcctivc territories, all tlre telephone riehlsfomerlr 

l ~ ~ ~ c  Origillal ~iamnt Soutlder )rice $4.00 by ~llail. property of tlre ~ont inent i l  ~ e l e p h o ~ e  Co., Scocl f w  OIIY csti~logure and price) .' .. I sta. i ! o ~ ~ r e s ~ ~ ~ ~ l ~ ~ l r ~ ~ c . e  
aoliritcd ccr-ll~~ire right for a term of years, of sell- 

PARTRICK & CARTER, ilnd using Bell Telepcones, Blake Ttins- 

Telephone, Telegraph and Electrical Instruments 
and Supplies of every description. 

No. 114 SOUTH 2d STREET, PHILADELPHIA, PA. 

tniIicrs, L I I I ~  ill1 otllcr telepllonic appuratlls mnnnfnr- 

turcd by tllc Al t l~r i ran  ]!ell Teleyhot~e Co., under 

pittcnts o~+netl or cor~trolled by it in tile Unitctl 
Sti~tes and Canada. . . - .  

HALBERT' E. PALNE, Idle ('onl~l~issic~~~rr I J ~  Pat~.nt?i. 
SJ1C)11Y B. IdAl)l>. SHORT-HA N D  WRITING ttorneys in Patent Causes 

And Solicitors, 
WASHINGTON, D- C- 

BANNING & BANNING, 

/ Valuable Telephone Territory 
thorou~l~ly . taught by *mail. 
Good rltul~tlons proc~lred all po- 
pils when tl~orol~rlrly compe- 
tent. pir3t-I.l;lbs ~itellogrilptrs~ 
fuvnisl~ctl railmad oflidalswitl~- 
out cb:~rce for my services 
Corre~~)oudenoe solicited. 

can bc had by parties wlro can furnish the n1onc.y 
recluisite to tlevclop it, in tllu Ilcpublic of Mexico, 

the West 111dia Iblilt~ds, irud Soittl Aulerica. 

(:ALi(llIAPlIS SOLD. 

speci,~l iudnce~nentu offered 
business Inen lawyers SteDOR 
wpl~ers and 'ni~road~oficers. I BOOKS%ELECTRICIANS! 

AND 

S O L I C I T O R S ,  
Send for C0LLEI:B REPOlZTER and caliqaph circulars to I Ws G, CHAFFEE, O S W ~ ~ O ,  Ns '1'1 ' I - -- -- 

Crompton, R, E.-Electric Light, 400. 

21  Park Row, Honore Building. I THE WEST INDIA I Thompson, S. P.-storage of Electricity, 2 0 ~ .  

PATENT ATTORNEYS 

NEW YORK. CHICAGO. 

C(INNOI,I,B 1 ROS. k llr'lIGl[lil 
CAPITAL STOCK, - - $150,000. 

SHARES, $10 EACH, FULL PAID ARE NON-ASSESSIBLE. 

E. & P. N. SPON, 44 Murray St., N. Y. 

Telegrapi yeiephlne lnmpany 9 
LIMITEID. 

I Transfer Olfice, LONG BRANCH, NEW JERSEY. 
T. a. M o R w o K . D ,  (GEO. H. WHIPPLE, 

Ayrton, w. Em-Storage of Energy, 200. 

Bell, A. G.-Lecture cn the Telepho~e, EOc. 

Sprague, J. T.-Electric Light, 40c. 
Ayrton, W. E.-Electric Railways, 2Oc. 

56 Wall St., N. Y. r ,  . llils cd,l,ll,auy l~as  ;tcqnircd an11 o\vns ill1 Ole telepl~oaio 
rigl~ts fnr~l~erly the I~ropctrty of the C'ontinc~ltal Tcleld~ouc 
Uo. and Tropical .A~~lc'rican Telel)hone C'o., Limited ina:lud- 
in&- tile r.a.lnri~~c vrqlrt for ;I term of yeitrs of selliu~ 'leasitlx, 
and osit~g ill the 'isldnds of Ilayti. Sari i)o~r~ingo~>ao~aica 
Porto Ricu, St. Croix. \.iccllle, C'ulebri~ antl St. Tho~nns 111.1i 
Telepllonrs Blake 'rrau.;~l~itters and all othel. telephoniu 
apl,:lrictl~a ; I I ; I I I I I ~ ; I ' ~ ~ I I ~  by  the AlELIlGAN ULl'I, TLI E- 
I'IIIBSE CO., under ~ ! ; ~ t e ~ ~ t s  owned or controlled by it in tlre 
Unitctl Status ant1 (*a~~acla, lu~s beell grunted C O , I C ~ S ~ ~ O U S  
from the Oovcn~mcnts of the lblih~lds for s~cI~lsi\'c right 11) 
the esclla,t:.c syst elns for telel~l~oaes. Tlli~ Coll~pally B U Y *  
their Telol,l~e~~;ls n l ~ d  Tr~u~en~ittem, tl~ereby avoid payill~ 
royi~lt ies. 

A PORTION OF THE STOCK FOR SALE. 

ELECTRIC LIGHT, Electrical Cases a Specialty, 
TELEPHONE, 

GRANT ST,, PITTSBURGH, PA 

914 P STREET, \VBSIIIK(;TON, I), C, 
TELEGRAPH, 

1 
Address 

-AND- The West India Telegraph and Telephone Co. 
1001 ClESTMlT STREET, PHILADELPHIA, PA, GHILLICOTHE, OHIO. I Miseellaneuus St n~ks, 
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YAN DEPOELE ELECTRIC LIGHT COMPANY, 1 M A G N ET STEEL 
MAKERS OF I 

A N D  A1.L KI?rDS O F  

) Electric Lighting Apparatus. CHROME CAST STEEL. 

OFFICE & RORKS,  YAW BUREN & FRANKLIN STS., CHICAGO, ILLS., U, S. A. I 

-- -. ---- . - - I 

Tliis C'ompnny 118s fully eqtablished its 
record for conotrurtion of the most np- 
proved system of Electric Jligl~tiii,rr Air- , 
paratas. Prodt~ciog lights of the highest 1 
standard of purity, and requiring tlie , 
smnlleqt consu~nptioi~ of pone-r conipnrcd 
wit11 tlie resrilt ol~tairictl; Ole s y s l r r ~  11:lv- I 
ing been examined and teqtcd by tlie most 1 
competent electric~il jutlges in America 1 
and E~lrope with the meet satisfartory : 
conclusions. This Company are prepared 
to compete for the ftirnisliii~g of Electric 
Plants of any capacity required. I 

STEEL FOR MAGNETS 
A SPECIALTY, 

And warranted superior to all other brands. 

CHROME STEEL WORKS, 

S. t‘. 11 P. Rnr.nnllau. Kolla, Prop'r. S I I ~ ~ .  Broolrlyn, E. D., N. Y- 

TELEGRAPH 
C a t a l o g u e s  a n d  Pr ice  Lists, con ta in ing  Tes t imon ia l s  a n d  l i s t  of pa r t i e s  u s i n g  t h i s  ' 1 -AND- 

sys tem,  wi l l  be furnished o n  appl ica t ion.  I 

JOHN M. PATTEIISON, F. W. Mauolnrturrr TfTAGNER, nf 'Telephone I Poles, 

A SPECIALTY. 

91 GRANT STREET, 
PITTSBUBOB, PA. 

ELECTRO - MEDICAL APPARATUS. 
Bperialty: GAIFFE'S SYSTEM POCKET BATTERIES. 

1 (CEDAR, CHESTNUT AND SPRUCE) 
. CJ 9, 
l d  

8, g ,a 1 !ill! illll~ !l'il~li~I~!, ~'l~ill ifid ill11 1'18il1, 
'2 .i 

, b a  Zg i 
f 8 g $2 1. i CONSTRUCTOR OF TEL. LINES. 
'2 
rJ . a ~ E ~ ~ ~ E O I X G E :  (2 .  D O ~ \ ~ ,  8% 1 
$ 1 

I ~ 8 ~ ~ h ~ r ~ t ~ ~ c t . , ~ o ~ v ~ o r l ~ .  ! SOltTH EPPIS(:, N. 11. 

The "MORSE" LEARNERS' INSTRUMENT THE BEST. 

! - (Battery cannot be seGt by mail .) I \.# 

238 W e  w i l l  In every cnae rcfilrrd any  rel41it- 
tanace lnnde s a  lor tl~raf goncla, t C  t11ey arc not  
l b u ~ ~ d  t o  be c ~ ~ t l r c l y  nntirlhctor).. 

---- -.- -- 
Yon are sure of getting the BEW THAT IS & U D E  

.if yo11 select the 6'IORSE.9' --- - 
7 

The "Morse" is a ful l  sire, well made ,  c o m p l e t e  MORSE TELEGRAPH 
APPARATUS, -. -..- -. - - - - - 

including h a n d s o m e  Giant  S o u n d e r  a n d  Curved  Key, a n d  a la rge  Cell of t h e  b e s t  ~ r a v i t ;  ..- 
B a t t e r ~ .  l a t es t  form. -e'7:Jql 

I T  I S  THE BEST WORXING SET OF LEARNERS' INSTRUXENTS FOR SHORT OR LONG LINES, FRON A 
FEW FEET UP TO TWENTY MILES I N  LENGTH, YET OFFERED. 

- - .- --- - - - - - 

J. 61. BUNNELL & CO., 
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Icornb's New Amplifying Telephones 
FOR PRIVATE LINES. 

l ' lhe  1 , u t e ~ t  u l l d  Ileal.  
l'l~cse rle\\. i115trwlleilts ellrl~ody 
recc:nt and iu~uorcant iniprove- 
nleuts, l'lleg excel in c l eu r -  
r ~ e b s  u l ~ d  V U I I I ~ L I ~  01 Tome. 
The oaly ~tor;~l~l<: nr~d rrli ;~l~le 
s~~irslittlta for t l ~ c  I-:lct.t rit: 'l't:lc- 
~IIOIIC:~;.  Iligldy c o ~ i i ~ ~ ~ e ~ ~ c l v ( I  I I Y  
lllsillcss Illl!ll. %\'t*rk '1'bVO 

RIiles. I'ricc, $10 prr but. 
l l s ed  \villi a:nlv. S t e e l  

C a b l e  \\'ire, prirt: 5ctb. per 
r ~ t l .  11111str~tcd (.irvuli~rs anli 
trsrinto~linld sont Cree. 0l1.11 
ti41n this journal.) 

h~l~lrebs, 

, HOLCOMB & CO., Atwater Block, Cleveland, 0. 

Jnion Electric M j r g  Co. 
NOS. 'l & fl BOND STREET, 

NEW YORK. 

( TEE B J S H O P  

(~utta- ereh ha Works 
I (SABIUEL BOARDMAN, Agent) 

Origiual and only nlanufactarers it1 the Cuited States 111 

GU1'T.t-l'ElI('I1A IPI'Sl;IrdTET> 

MANLiPACTLII<PI~S UP 

l'elegl.i~1)11 Instruments, 
G o l d  a n d  S t u c k  I ~ ~ a l r l l t m r e n ~ t s ,  

Electric T,igllt ,-l)lxtl.atus, 
D u m e r t l c  Alrpl iunccr ,  

District S y u l e r ~ ~  u l l d  

Fire A lal.111 Ihscs ,  

O Itailway SigllitI~, 

Telephone Apparatus, &c. I 

Submarine Telegraph Cables, 
50 ltcguliir hizes-One to Tell C'omluctol-s. 

Subterranean Telegraph Cables, 
Ilen~peu-Armored Covered. 

Aerial Telegraph Cables, - - 

Luacl or Heulpeu ('overed. 

ANTI-INDUCTION 

Telephone (Lead-Couered) Cables, 
as used by tile Xetropolitim Teleyl~oue aud Telegral~ll 

Compauy. 

Torpedo Cables, 

Lead-COY ered Cables, 

I PLATINUM 
I 

I I Seien tile & leeianieai Purposes. 
1 .  IMI'OItTEU AND F01f BALE BY 
1 ! The S. S. White Dental Manufact'g Co., 

PHILADELPHIA-Uhestnut St., cor 12th. 
NEW PORK-767 and 769 Broadway, 
BOSTON-160 Tremont Street. 
UHIUAGO-14 and 16 E Madison Street. 

TI-Il*: 

LAW B A T T E R Y .  

I DEALEHY IS. 
For Caual aud streaullet Crossings. I The BEST Ooen Circuit Batterv in tne 

ELECTRICAL SU PPLI ES 
'~'ho'usundu sold ;nonthly. Send for Grculilr. 
Blanufactured and sold by the 

GUTTA-PERCHA 1 World bnd the CHEAPEST, 
omc, wrm,  FUSE. * , u m N G  A N D  cox I ,,,,, ,,, , , ,,, ", ,,, 

NECTINCf IVIRE, I othcl.~. witl~out anv of their disadvantoms. 
O F  ALL IIINDS. 

A\pen t s  li8r s a l e  or g o o d s  01- l l r c  c e l r b r a t e d  

SILVBCIRTOWN %V\PRKS, I.UNIBON. L A W  TELEGRAPH CO.. 

l:or Sobaqoeous, blilii~~g and all 01ller Electric~lpurposes 

3 l l l l l i ' S  (!OBIl'OU ND INSULATEI) IVIILE, 
For Oltice, ool~lour, 1;nderground and Battery 1:se. 

G. P. OFFI(:I*: \\'IIiE, COTTON-COVElIEI). 
I 

Agents f o r  the A m e r i c a n  I r ~ s u l a t o r  Go.  ALSO IIAVP ALWAYS ON IIANI) 1 I40 FUL TON ST . NEW YORK. 

Report o r L ~ a b l e ~ ~ ,  by 11 zllorrykby Srttill~. Jlauufaotured l,y 

Magnet Wire and Flexible Cordage. I The Bishop Gulh-Per~hn Worlis. lEl ,~c~~hxl  <60fl%Ts. 

Agents for the Oelebrated K. K. Insulated Wire, 
Al.SU 

TIIY, ~ ~ E I ~ ~ E I L  STI'LO(I~AFIIIC VEX. 

ALFRED F. NOORE, 
XANUPACTUHER OF 

INSULA~~ED WIRE, 
-wn- 

Telephone, Telegraph and Electric Light, 

oe, Line and Annunciator 
WIRE, 

I 1 Address all oo~nn~u~~icrrtio~ln to  

I XV. XV. RI . l l lKS,  S r r p r r i n ~ t e r ~ d e u t .  / - pp 
200 & 202N. TI-IIRD STREXT, 

4 2 4  e 2 . 4 2 4  mud 4:% Eaat St11 Street, NewTork. 

PHILADELPHIA. PA. OFFICE AT Tus W O H ~ S .  1 INYENTORS' AND MANUFACTURERS' AGENTS. 

\VIIIES OF EVERY VAltIETY OF INS1TL1TION, / 
, I ~ , I I ~ ,  \vire, Teleplt,me Flexible cords Flexible Elevator 

('al)!rs. Electric. ~orcla ie ,  

I3LTl<(~Lbll-.~1~.~1l31 AK1) . \NNUNCIhTOIt 
/ F. E. KINSMAN & GO. 

IVIlIE, 
Elec:tril: I.ig11L \Virr: (:<,rcti~ye and c3ul8lc!s, Lei~cl-cSt,uered 

I 
\\'ire, II;I~I  very ~)escrilaticon g , l  

I'UHE OUTTA-t'EII(:II:l GOOl)S, 
tiutta-Perel~a Sheet for Cable Splicrs; (4. P. ('hemici~l 

Vedsela for .ici~ls, atu. 

-4geuts for 1teceptio11 of (jr<ie~x at111 *11e of tivods: 

L. I:. TILLOTYON I CO., T, aud C I)ey Street, Xaw Twk. 
WII.I.I.lM HEITOS. :dl3 ('llrstnut Street, I'hilarlrll,hii~. 

THIRTY-THREE YEAH? EXFEHIEXCE HAS TAUGIIT 
1'Y TkI.IT PI'EITHER TllE EI.EL'1'RIC.kL NOH NECIIANI- 
C.\L QU.4LITIES OF EITIIEIt (:1,3"S.I-PEItCIIA OR COP- 

145 BROADWAY-86 LIBERTY ST., NEW YORK. 

TELEPHONE, 
Telegraph and Electric Light 

SION, DETERIORATE CONSEQTJENTLT BY 'THE LONG BES'L' \TOIIKTNG FORM ohT OR A SUDSIER- SUBMA- 1 
SUPPLIES.  

RINE TELEGRAPH CABLE WILL BE THAT IN WIIIC'II I DEILEBS 1N 

TIIESE CONDITIONS WERE FI:I,FII.LEI).-Exlttml fmtn I 
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Dynaino Electric Machines 

-----PA 

I 
This paper will be devoted to the 3ole purpose of 

keeping you conversant and thorougl~ly posted on nll ' 
topics of an rlectricnl n:rtllre, w l ~ i c l ~  rn:ly Ilr 11ro11qllt 
o11t fro111 tint(' to tinl(l, in t h i ~  c.o11111r5. 111111 l c l l l . ~ l l ~ c ~ .  Portable 

D L. 6. TILLOTSON & C0. l  Electric 
HanuIactnrers, hn~orters and Dealers In Lighter. 

RAILWAY I P R I C E ,  $5.00. 
A scientitic nnd ecouomic:ll nppnrntus for ligltting; 

p;ttentcd In tilo U~lited States. Blag 27, 1879, ant1 Blny 
26, 1882; rompletc in itself; rcqlliriug uocxtl :~ power. 
tlrc. electlir c-urrent Ijeing generntctl b ~ '  cllen~icnl TELEGRAPH & TELEPHONE a,i Oil. 

Portable Electric Lighter with 

SUP.pLIEs BURGLAR ALARM 
Price $10. \Ve 11l;lkr :~tt:~cllnlcnts 1,) mc:~lle of 

i l  I t i  I I I  I I ~ r t l  i t  I 

OB EVERY USSCRIPTIOS', rclinl>le 131trgInr .\I:IYIII, cot~i ' ror~t i~~g t11e trrsy)t~wer 
will1 1i;lll nntl :~larnl Iicll : I *  t11(- .;:IIII(. ~IICIIIIII .  

Ageuts n:~t~tcvI :III over tltc rot~ntry.  l,i110~11 cli5 Nos, 5 & 7 DEY STREET, ' COUII~Q.  EIICIOSC~ . ~ : I I N ~ >  '0'. cbi~.lIl:".. 

PORTABLE E L E C T R I C  L I G H T  CO. 
"'2 \Y:~tcr Strcct, l%o<ton. 3I:l.u. 

N E W  YORK. l~~ct~rp(>r:~tt*tl IIII(I<~I t 1 1 t b  I :~{IS  C I ~  \I:I-*,II~IIII.(~~~Q, I)(-v. ISW 

GEORGE IVESTINGHOUSE, Jr. RALPH I;A(:ACF,T. 11. 11 I 5  ES'TINGIIOZ'SE. 
President. Secretary at111 Treasurer. X~~~~~'rinIrrrclr~it 

The Westinghouse Engine 

For Elec tric Lightin!. 

Piospi~rJrose Telephune w i;, 
r rm La. 

( OI+IUINES BIG11 ELECTRICAL CONDUCTIVIT~ 
AXD I~ESIYTANCE TO CORROSION WITH 

I.IGIITNESS AXD T E N A ~ I T ~ .  

St~fida1.d Sizes, 16, 17 and 18, Stubs' Gauge. 
ADDRESS a 

THE PHOSPHOR-BRONZE SMELTING CO., Limited, 
5 12 ARCH STREET, PHILADELPHIA, PA, 

O~r'nerq of the United States P h o ~ h o p B r ~ ~ ~ z ~  %tenta. 

SO16 ~ a h U ~ a ~ t l l r t ? r s  Of Phosphor-Bronze in the  Unltrd States. 

I, HI LONGSTREET, 
11 \XI 'Y \('TUIIEII OF 

Telegraph and Telephone Sopjlias 
OF EVEItT 1)ESC'ItIPTIOK. 

.,,,,, 

ALSO 

INDEPENDENT ENCINES 
For driving 11s 13c-lt t r i fho*~/  ('ofttttev- 

~StfqlYing. 
Scnd for Illustrated Cin,nl:lr. 

THE WESTINGHOUSE MACHINE COMPANY, 
Works at Pittsburgh, Pa. 92 sud 94 LIBERTY STREET, NEW PORK. 

Western Office, 14 South Canal St., C h i c a g o ,  111. 

' h e  JVolks 01 the  NO. A\. ~ ~ O K I ~ I . I N ~ ~ ' s   INS (L)., :,I, ~rlcllt,,,ll, y. , I . .  11:Ivc f:~c,iIiticbq for pro(I11ci115 1:1r;r 
rjrlnntities of l'rl1.xrnp11 Wire on al~ort, nolicc:. Tile J3c-Iyinn S\SI(%III  of rollitlf 1011: lrug111s of wilt l-otls, 
nnd improved mct!iotis of g:lltwrlizi~l~, xrt.1.r: first i t l t r n ~ l ~ l ~ ~ ~ ~ ~  in' till: I r l l i t~ , l  Etntrc:kt t l ~ ( , ~ r ,  \\-o~.l;s. It i n u r r s  
the ~rocluclion of wire with fexv iointn. nn~l with n tI,imIe ...,., I;.., ,,r .,I,.. 

C A R B O N  POINTS 
FOR 

Electric Lamps, 
AND 

PLATES FOR BATTERIES. 

TVo 1n:lkc :t s~~lwrior  r:trOon for clectric lanlps; 
sll;~i:llt, 1111rttj11g wit11 :I clcilr ~vllite ligltt, aud of tlrc 
greatest possible druability. 

Olir Battery Plates are the best in the ~aarket. 

Pclltl I'or s:~ntlilc.r i111t1 price list. 

Boulton Carbon Co. 

CLEVELAND, OHIO. 
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WESTERN 

I ,  1 - 1 4  n I I)* 
Electric Company,' 

D .~1~'l'l14~1~1~k~1~ > l . ~ ~ l : t ' A L " ~ l i l ; l ~ ~ ~  Spa, 1 HI[ AGO-INDIANAPOLIS-NEtV Y O R X I  

3I.lHUF.lL"I'CI~1.~1LS 01' 

AmerieanBellTeleph~neCo~ Telegraph instruments1* 
. . -. A N D  SUPPLIES.  

In.i:~l;ltecl ('oppat. Wires. Electric: Ilells nud .4nl1uucluto~j, We clai m our Latest Improved Ilur::lill. .~lilrllls, tile Elcctn)->lt:e~~rial wire Alartll, Electro- 
Il~.~lic:~l . \ ~ ~ : I I . : I ~ I I s ,  HIeclI'i~ (:IIS-Lighting Apparatus, Edi- 

M A C N &T 0 B E L LS un7s Elcctri~. I't:n i111tl D~~ylicatinp I'reas, the Camewell Fire - .UI~III 'I'ele;.ral~ll Apparatus, Di-Polar nnd Carbon Tele- . - itre t he  very best iu use. They  p\~onea, T ~ + I ~ I ~ ) I I ~ -  E:xe.Irange :eI\pparotus, I'nderpmund 
;Ire ~ ~ u e s c c l l e t l  iu  strc11g111. c ~ I I J ~ . ~ .  
:uid a re  ritlecl wit11 rroi8clc2rs 
h,,t,v8 tooth gcrcl. ,\,llicll is AXSON W \oEll, President. ENUS M. BAlWOh', V-Prrst. 

a!~ntryrr ~ c b u l ~ r t c  a r i d  ~r l ia ' , l t , ,  - 
No r111111cr I)iloels lo  strctc:l~ C-Ar1'A 110 C + U E S  :IIIII losca ( I ~ c i r   rip; 111) Sric- 
tioll lo ollt ,,f ~Ieljrla~lllcllt .  Seut I I ~  111i1ii 011 r#!ceipt of 1)ril:e in stalllps or crlrmnoy. 

Pups. Mce. 
" 11 r lJ T 0 A T 1 0 ~-ct,nlp~ctc ~ c t  of Catalogues.. ............ - 

SHUNT I$ 111. *ill)rlesl illltl II-T.Iei.lllllll Instruments and Supplies ..... *2 : 
n ~ o s t  ullfitiliug yet, iu t ro-  i\.-lllrllliltcd I,-ire lineladed ill II). 
tlllccd. V-is;lcctric nells, Auuunciators, Electro-Xer- 

...................... ijrc ~ ~ l n l i e  (11c 1i1Ix of O I I ~  c u r i ; ~ ~  mrn Alunl~ 39 a. 
I~~~~~ of stlils,lllctl Illullojiully, VI-Eleutn~-3lcdic;rl Apparatus. .............. 32 

wllic.l iIlsllres ilgilinst sllrink- VIl-3Ia11ual of Tclegrdpby and Catalogue of 
............. uye, a n d  a t  t he  siinle ti111c Private Line Iustro~nenta s? free. 

..................... our bells vt.ry hand. 'ilI1-condensed Price List.. !XI free. 
sollle alq)mlrilllcc. X-Elsctl<c Bells, etc 1)escriptive.. ........ 1 2 % .  

XI-hl:~pn~ts fix hlills.. ....................... 211 80. 
IVC ii1.c a l w ; l ~ s  ~ ~ I ~ I ~ I ~ Y  to sir \ \ r ~ ~ ~ .  l'ho~nat,n*s f a~~tic:i~l ~nrtruinents :IC. 

cs;lctly wl1:11 in nc-c.~le.cl. Cll AkIjiS WIIj]jIA[gSj Jk,, 
. . . . . . . . .  ( EJTAIILI~UBIJ IX 18511.) 

TELEPHONE. 31 

Ill laJr U'TTElIY, COMPLETE. Size of ,Jar, 6x4s inches. 

The Great Telephone Battery 
r THE STANDARD OPEN CIRCUIT BATTERY 

OF THE WORLD. 
Over 5 0 0 ~ 0 W c e l l s  now in use in the United 

S t a - 0 ~  and 1,000,000 in Europe. 
iI\DOl"l'ED BY k1.L TIlE 

TIiT,IiI'I-IONE COjMPANIIZS. 
The Simpl~st, Gleanest, losl Daallc,Most Ewnomioal, 

1lrw;lrc of l l~fr i l~ge~l1u11ls  n ~ ~ d  (*heup imitations. 

LECLANCHE BATTERY CO. 

'l'EI,EI'IIlIII;, RWI 1EI.ECNAPII SliPlZlES 
OF EVERY DESCRIPTION. 

. - 

C;OL~RC~JPONDI~ ;NOB:  L .  

Nos, 109 - 1 15 COURT STREET, 
BOSTON, MASS. 

F 0 T 0 c R A F s 
TAKEN ON THE GROUND FLOOR 

AT 233 BROADWAY, 
From Morning u n t i l  n i g h t  b y  

ELECTRIC LIG-HT! 

149 W. 18th st., N, Y, 
L. G. TILLOTSON & GO., 5 .% 7 Dey St., N. Y. 

AUTIIORIZED MANUFACTURER OF 

THE AMERICAN 

! W. KURTZ, 
-- 

&;7 East '23di St,+,Madison Square, 

Electric Light -Apparatus 
Bell Telephone Co 

Magneto, Crank 
AND 

Push Button 

Cdl Bells, 

Electric Bells, 

District Bells 
AND 

Switches for Exchanges, 

Annunciators,  to. 

-AND- 

RJiICETRICAI IRSTRUMICBTS: 
Of Every Description 

BUILT BY DAY OR CONTRACT, 

,lave had tivc yea19t+' experience b~rilding Bleetric I . ~ ~ I I Y  

Appawtuu. Facilities for n~i~liing conlplete apparatus for 

60 Are Lights a day. Everything made on the INTER- 

CHANGEABLE syxtem. Twenty ycars'experiencc design- 

ing and building Specid and ~abor-saving Binchinery. Esti- 

mates glven. Correspondence solicited. 

JAMES ERADY, 

Il'eZeg~,cwk ur~tl E=lect~.icaZ In,st~*unbents, 
Errfteraies, TPi'?-e, hiszilators, a ~ ~ d  Te'els- 
1)1101te ,S'z~p,,Zies of  e v e 7 * ~  Description. 

(XL~C'R TO BRAIII. M F ~ .  PO.) 

257 & 259 Water Street, Brooklyn, N. Y. 
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GROUND ,T, , LINE 

i WlRE AND CABLES. 

1 OFI:ICE, 120 BROADWAY, NEW YORK. 

I FACTORY, SEYMOUR, (IONN. 

1 .ANTI - INDUCTION KERITE 

TELEPHONE CABLES. 
1 Sorrrr r.f tlrr~rr TIC, iillI.ES IT I.EiVGlTf, nvc i r ~  
1 r1,sr i r~  .vrcwr.nl ritirs, ur~tl nr,cj'or,rtd to HORK 

! PE,?FEC:CI% Yjirr tlitrt dicltrnc~r. 

1 Eminent E!ectriciaos and Practical Telegraphists 

KERITE INSULATED WIRE nriD CABLES 
A DIPLOMA . . Ibis ( 'OIII~I:III\-. ow11i11g I I I C  Origi11t11 1':1l1*11tq o f  

illexa~~tlc~r ~;~.:tlin~r~ Ikll for tile Electric Spc~:tkil..s 
Tele l~h( i~~r ,  :1r1(1 othcr ~intcnts rorcring in~l>rt)rc~n~cnt - 
I I ~ O I I  t l~c  s:lllle, ant1 . co~~ l ro l l i~~g ,  C S V C ~ ~  for r~rI:ii I I 
lii~~itvcl tcrritorg, 11ntlr8r :III n r n ~ ~ ~ ~ c ~ ~ n c ~ n t  ~ritll Illr. 
\Vcfistcnr~~ ('nion 'I'elygrr~l~l~ C:on~piiny, tllr (k~ltl i1116l 
Stock '~t*lvgn1[111 C I ) I I I ~ ) : I I ~ ~ ,  ~ I I C  A \ I I I I * ~ ~ ~ : I I ~  Sli~,i iI<ir~.~ 
Telcq)l~o~~c~ ( ' ~ I I I ~ : I I I ~ .  and t l ~ c  1111rn1onic Telcyr~!pl~ 
COIII~%III!-, tlie 11:rtents otrnc~l 11)- tl~oec compilnles. 
is now prc1,;lrcd to f11rnis11, IIIIOII ~~)yl ica t io~i ,  c i ~ l ~ e ~  

, tlireclly or t11ro11g11 :IIIY of ils I~CCIISCI~S, TeJepI~o~~cs of 
dif€c~~.c~~f ulyl(8s. :inti n ~ ~ ~ ~ l i r : ~ l ) l c  to a v:~riety of Iises. 

Thin ( 4 ~ i ~ ~ ~ 1 ~ : ~ ~ y  11esil.c~ tn I I ~ L . : I I I ~ ~  wit11 1)ehrsous of 
r r s ~ r ~ ~ ~ ~ s i l ~ i l i ~ ~  for es~:~l~I is l i i~~g 

1 For " E x c e l l e ~ ~ c e  of t h e  I n s u l a t i o ~ ,  and I D u r a b i l i t y  of t h e  I n s u l a t o r . "  

CLARK R. I<OTCIIKISS, GEN. AG.L 

120 BROADWAY, NEW YORK. 

American Electrical Works, 
/ (Fo rmer ly  EUGENE F. PHILLIPS) ,  
I 

\I.\U~F.LCTI'ItEltS OF I District or Exchange Systems, 

ELECTRIC LIGHT WIRE. 1 ~ I I ~ I I O S I ~ ~ ,  for 1v11iv11 ~ I I S ~ ~ I I I I I I ~ J I ~ S  will 11c Jcwccl fur a 
! tcr~n of yr:lrn nt I! 11011iin:il rental. 

PATENT FINISHED in 1111 1111orc11~1ic~t1 !erritor?, si~ni'nr to t11nse non ~ L I  
ol)cl;1Ii1111 in :ill 1110 j )~ i~~r i l ) :~ l  citicns in this country. 

I lcs l~~in~~l>lc  :in11 el~c~rcctic ~ ) C ~ S O I ~ S  nre recluiretl IC) 
nc:t n.: lirc~nsrca I'or l l ~ e  Ikrl>ose of est:~blishing 

TELEPHONE AND ELECTRIC systenls, for 1)1i~itlrss VT soci:tl IISI*.~. :\ILo to iutro- 
till~C! IIle ' ~ ' 1 ' ~ ~ ~ ) ~ l ~ l l l ~ '  fall' 

CORDAGE, SPEAKING TUBE 

MAGNET WIRE, 
Patent RLI bber-Covered Wire, Burglar 

Tlii.; ('onll)ilny will arrange for T r l c l~ l~o~ ic  1i11c.s III . .  
t\vrrrl cailic!.: and torn~~s  \v~~c~rc  J :s~~l~angn systc31ni 
:~lrc~:l(lv osist. in ortler lo nfrortl f:lcilitics~ for pc.rsr111:1 I 
~ I ) I I I I I I ~ I I I ~ I ~ : I ~ ~ ~ I I  l)etwt*~,r~ S I I ~ ) S ~ I ~ ~ I ( * I ~ P  O Y  (.11storn[~1.5 

Alarli i and Annunciator Wire, Lead- 
Encased Wire, Anti-Induction Aerial 
and underground cables, etc., etc, 

nllcll VsIfllls. 
\YP r~~~pc(* l t ' l l l l~  l l ~ v l t ( *  :~ILt~t~tion 111 t l 1 i 3  111:1tt(fir, I I I I ~ I  

: I I I V  fi~rllit~r i~~forn~:tIiol~ rrI:tli~~y ~ I I I ~ I , I ~ ~ o  (,:III I ) ?  01)-  
~:tibrcl fro111 tllr ( ' I I I ) I I , : ~ I I ~ ,  

I OFFII'E ; \ X I )  l~'.\l"l'Ol~Y: 

( 6 7  STEWART ST., PROYIDENCE, R. 1. 
No. 95 MILK STREET. BOSTON. MASS. 

.,,I I ~ ~ ~ ~ ~ , ~ ~ ~ ~ I I ~ ~ I I ! : ~ ~ ( . ~ I . I I ~ I I J I ~ ~ . ~ .  I,,), l i t . t 1 1 ~ 1 1  ~ ~ v ~ ~ ~ i ~  


