
SCIENCE. 

E L E C T I i I C A L  S C I E N C E  

Alternating-Current Electro-Motors. 

T w o  inventions that  \\>ill greatly modify and  improve the con-
ditions of electrical distribution have been for some yea]-s past the 
subject of much tliought ant1 experiment among electricians. 'I'hcy 
a r e  the  secondary battery and the alternating-current electro-motor. 
To-clay there a r e  secontlary I-~atteries in use, ancl there a re  alter- 
nating-current motors, tliat will run with some degree of success ; 
but improvement is necessar-y in ortier t i n t  they may I)e adapted to 
extensive operations, ant1 it is only a matter  of time when ttiese 
improvements will be made.  

T h e  Tes la  electric motol-, of wliich a brief description has  ap- 
peared in this journal, seems the  most  successful at tempt that  has  
been rnade for the tlistribution of power by alternating currents .  
T h e  difficulties in the way of such a motor a re  these:  it rnust s ta r t  
with the  maxiinurn turning effort ; when it attains its proper speed, 
it must  regulate itself for varying loads ; and  it mus t  be  inatle to 
work under constantly changing load ; and  all these requirements 
a re  dilficult to fulfil in the  same machine. In  one form of niotor 
Mr .  Tes la  obtains synchronisni between the  revolutions of the 
a rmature  ancl the reversals of the feeding tlynarno ; that  is, it reg- 
ulates itself. T h i s  form has little o r  110 turning effort a t  the  start .  
I n  another type a consitlerable turning effort is obtained, but  there 
is no regulation. I3y combining the  two cl~aracteristics, a motor is 
producetl tliat will s tar t ,  a n d  when it arrives a t  i ts  proper speed 
will regulate, itself. This  seems the most plausible plan that  has  
been yet suggested for the purpose. It will be reinemberecl that  
t h e  motor presents the  peculiarity of having no connection between 
the  armature-coils and  the external circuit, currents being intluced 
in the  former by the alternations of the field-currents, antl so  is tile 
simplest mechanical and  electrical arrangement possible. 

I n  a paper reatl i~efore  the Institute of Electrical Engineers,  hlr. 
Tes la  explained the  system, but  unfortu~;ately gave no  clata a s  to 
t h e  efficiency, output ,  etc., of the  motors. Such da ta  will pl.oI):ibly 
be fort l~coming,  for such a promising invention cannot  but  be given 
a n  exhaustive t r ia l ;  and it is to be hoped, that, when the tlata cloes 
appear,  i t  \vill I)e of a kintl to a t  once allow an opinion to be for~necl 
on  the  value of t11ep~~zizcz~Ze a s  \\,ell a s  of the  particular machine 
tested. 

E L E c l ' a I c a L  WELDING.-Among the  various uses to which 
electricity has  been applied, the welding of metals is one of  t h e  
latest. T w o  distinct processes a re  now in use, - tha t  of Prof. 
Elihu Thornson, antl that  of M.  Cernados. In  Thomson's  n~cttl~otl 
a very heavy current  is sent  between the rnetals to be  joined 
(which a r e  held firrnly against  one another), heat ing the junction 
until it is to a welding heat. T h e  junction is, of course, the point 
6f greatest resistance, antl therefore the heat is mainly concentr;lted 
there. T h e  currents  a re  obtainetl from the secontlary of a n  induc- 
tion-coil s u p ~ ~ l i e t l  alternatingwith currents : this secontlary is of  
very low resistance, and is secured to  the pieces to be welcletl by 
massive clamps. It will be seen that  this methoil is especially :rp- 
plicable to  the  !\7rliiing of tubes, rods, Lvires, etc. T h e  process of A.1. 
Bernaclos is very ciii'ferent. In it the heat of the  electric a rc  is used, 
the junction to be melded lieing rnade one of the poles. Current 
is obtained from accuinulators especially built to resist the  ill 
effects of a heavy discharge rate, antl the a r c  is directed to the 
proper place by a rod of carbon heltl in the  hantl in a suit-
ab le  holder. T h e  metl~otl  of operation consists in placing the 
pieces to be  weldetl on a heavy iron slab, which serves the double 
purpose of supporting and  carrying the current  to the plate, 
meeting the  edges of the  pieces, then putting the scraps of iron (if 
iron is to  be \veltled) on the  junction, and  melting the \\,hole to-
gether. F o r  welding steel o r  \vrought iron, a mixture of sancl and 
lirrie is used a s  a flux ; when copper is one of the rnetals usetl, 
borax is employed. Mr .  Ryves, nrho has  investigated the process, 
a n d  has lately reatl a paper upon it before the  Society of Telegraph 
Engineers and  Electricians, s tates that  in nearly every case the  
metal  w a s  batlly burnt  and  spoileti by the excessive heat. bl.Ber-
natlos has also lately made a number  of experiments 011 the woric- 
ing  of various metals and  the production of alloys in electrical fur- 
naces. A s  far a s  welding goes, it is very probable that  the electric 
a r c  can be regulated to give the required heat without burning the  

metal. Of the  two welding processes, that  of Professor T h o m s o n  
is surer  antl more easily controlled ; tha t  of NI. Bernados is more  
witlely applicable. 

~)IFFERENCE OF POTEN?.IAL BETTVEEN ~ ~ E T A L SIK SOLU-
.I'IONS O F  DIFFERENT STRENGTHS.- T h e  following table is not 
without interest a s  s l io~ving the  variation in the  electro-motive force 
of a cell, which might occur when the solution changed in strength 
from evaporation o r  other causes. I t  is unfortunate tha t  potassium 
cyanitle w a s  chosen a s  the  electrolyte, insteadl'of s o m e  Inore com- 
rnonly used substance. One  curious result will be  noticed : zinc 
and  copper have a potential diilerence froin a carbon electrode 
which is at  first considerable ; but, a s  the strength of the  solution 
increases, the two su l~s tances  get  nearer  together in the  table. 
Carbon w a s  invariably used a s  the  positive elenlent. T h e  differ- 
ences of potential a re  in volts. 
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S t r e n ~ t h . ... . . . . . ,006 

I . 

Zinc ... . . . . . . . . . . I  ,925 
I 

Copper .  . . . ... . .. J ,250 

Brass. . . . . . . . . . . . ,290 

Platinoid. .. . .. . .43i 

German silver .. .. I ,360 

Silver . ... . . . . . .. . 

Lead.  .. .. . . . . . . .4i
~ 

E:;PANSION G A I , V A N ~ M E I ~ E I I .  -Prof. W. E .  Geyer and  Mr. W. 
I-I. Bristor have invented a nem and  ingenious galvanometer. I n  
t l~ermosta t s  ancl in the  balance-cvheels of chronon~eters  the differ- 
ellce in thc rate of exp;rnsiori of two metals is. talteil ad\ ,antage of 
to cause a ~novernent ,  which in the one case closes or  opens a n  
electric circuit, in the other conpensates for the linear expansion of 
the n~hee l .  T w o  strips of different metals a r e  usually fastened 
side by side ; and,  a s  one of them expantls faster than  the  other, it 
causes the  system to bend one way or  the  other. A s  a n  electric 
current causes heating, antl a s  the  amount  of heating is proportional 
to  the  square of the current ,  some such arrangement a s  t h e  above 
might he used for measuring current s trength.  T h e  tlisatlva~ltage 
with the ortlinary form would be  that  the  instrument \\,oultl have 
to  h e  acljustetl for every change of temperature. T o  avoitl this, 
Illessrs. Geyer and  Rristor use a broad strip and a wire of german 
silver fastened together ; one end fixed, t h e  other attaclietl to  a reg-
istering arrangement.  T h e  current passes thl-ough these strips in 
series. Now,  while for ortlinary changes of temperature both the  
strip and  the \\.ire expantl alike, yet, when a current  is sent through 
then>, 111e wire, having tile smaller section a n d  less radiating sur-
face, heats  the faster, antl its greater  expansion deflects the  needle. 
By a suitable gearing the tleflections a re  m a d e  directly proportional 
to the  currents. This  instrument can measure both alternating antl 
tlirect currents. It is siriiple, and  shoultl be unaffected by the pres- 
ence of magnets. 

THX \VA,I.EIZ-JF,.T ~ ~ L E I ~ H O K E - T ~ Z A K S ~ I I T T F , ~ I .This  t rans--

mitter has been recently exhibited in England ,  where it has at-
tracted attention, both by its novelty, antl its excellent perforrnance 
a s  a long-distance transmitter. T h e  follo\ving is an abstract  f rom a 
lecture recently delivered by Mr.  C;. IV. d e  Tunzeernann : " T h e  
jet-transmitter consists of a sinall jet of water ,  acidulated to  ren-
der  it a condsctor ,  falling upon two electrodes, consisting respec- 
tively of a platinurn \vire, and  a platinurn r ing concentric with t h e  
wire, and  separated from it by a ring of glass or  ebonite. T h e  
connection between the  electrodes is formed by the  nappe of t h e  
je t ;  and ,  when the jet is thrown into vibration by the  sound of t h e  
voice, the  variation of resistance between the electrodes causes it 
to  act  a s  a t ransmitter  of great  tlelicacp. T h i s  delicacy is s o  grea t  
that  the voice of a person spealting in an ordinary tone a t  a dis-
tance of fifteen or twenty feet from the  instrument is reproduced 
in a distant telephone with the most perfect distinctness." 


