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Genernl science should acquaint the 
pupil with the common important sci ­
entific facts of his own environment in 
order to give him a better understand­
ing and a,ppreciation of the world in 
which h e lives. The authors of this 
course should be commended for hav­
ing kept this in mind in the selection 
of the material for the comse. Whi le 
there arc errors in a few places, and 
these should be corrected, the course 
should be very valuable for high school 
teachers of general science. 

'l'he writer of this review being a 
biologist has reviewed closely only the 
biological materia1 of the comse . 

C. vV. Lantz. 

EFFECTS OF AN ELE CTRIC 
CURRENT 

In two preceding articles, the ,niter 
has discussed the nature of an electric 
current and the three practical ways 
of producing it. 'l'he question now 
naturally follows: -wh at are the uses 
of an electric current~ Speaking gener­
ally, we u se an electric current for 
lighting, for heating, for chemical work, 
for mecha.nical work, and for thera­
peutic or physiological treatments of 
various human ailments. 

"\;\,7" e will consider first the chemical 
effect of an electric current, which i s 
the basis of a number of industrial 
projects of the clay. To a chemist mat­
ter co,nsists of elements and compounds. 
A compound like sugar or commo11 table 
salt consists of a combination of tlrn or 
more clements, The elements in a com­
pound are finnly h eld together by elec­
trical attraction. This being true, it is 
only natural that an electric current 
should be able to break up a com­
pound into its constituent parts. Water, 
which i s a compound of hydrogen a nd 
oxygen, is readily decomposed into 
these constituent gaseous elements by a 
current possessing an electromotive 
force of about three volts . A b attery 
of two dry cells w ill easily do the work. 

The experimen t ca,n be set up in a 
few minutes. Connect th e two dry cell s 
in series. Use copper pole-wires about 
one foot in l ength and attach to each 
of them a six inch piece of common 
aluminum wire. Fill a turn bier three­
fourths full of "ater and add about a. 
tablespoonful of con centrated sulphmic 
acid . Finally dip the aluminum ends of 
the two pole-,vires into the dilute solu­
,t ion of sulphuric acid, k eeping them 
a.bout one-h::ilf an inch apart. Note care­
fully what takes place at the surface 
of the aluminum wires. Tiny bubbles 
will rise from the one attached to the 
positive pole of the battery, while much 
larger bubbles ,.·iU ri se from the on e 
attached to the negative pole. The 
tiny bubbles consist of oxygen gas and 
the much larger bubbles consist of 
hydrogen gas. I n volume, there is just 
twice as much hy drogen freed as ox­
ygen. 'l' his fact is denoted in the 
familiar chcmica l formula for water, 
H20. In the ordinary high school 
physics text the experiment described 
above is represented in a more elabor­
a t e way. (See fig. 1. ) 

0 

Fig. 1 

The simple experiment described 
above, however, will create much in­
terest "·hen performed by the individ­
ual student of a high school physics 
class. The pole wires are tipped with 
aluminum wires in this experiment be­
cause aluminum is not readily solub le, 
in dilute sulphmic acid. 

The decomposition of water is prac­
tically applied in charging storage b at­
teries. When a storage battery, Fig. 2, 
is charged, the water of the electrolyte 
is separated into hydrogen a.nd oxygen . 
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'l'h c oxygen gas thus liberated from the 
,Yat er combines wit h t he positive plates 
of the st or age cell, and in so doing 
converts the electri cal energy of t he 
charging current into a tomic energy. 
This stored atomic energy is r econvert­
ed into electrical energy as t he b at te ry 
i s discharged. The hydrogen gas freed 
from t he wa t er in cha1·ging a storage 
cell bubbles up out of t he battery solu­
tion. It i s necessa ry t o add distilled 
water per iodically to a storage cell t o 
replace t ha t which is decomposed in 
the charging process. 

In charging a six volt storage b attery 
one should use a current whose elcc­
t romoti ve force i s l aTger than six volts. 
A curren t of n ine or ten volts wi ll do 
very 1rnll. I n connectin g th e charging 
circuit to the storage battery, i ts posi­
tive terminal must be connected to t he 
positive pole and i ts negative terminal 
to th e ncgati ve pole of th e storage 
battery. In other wor ds, t he charging 
current must ah vavs cli rnctly oppose the 
b at tery cunent . The charging curren t 
must not be larger th an t he normal 
discharge r ate of the stor age battery . 
An ammet er conn ect ed in the charging 
ci rcuit ·will ena blc one to adj ust th e 
current properly . 

A more important experiment illu s­
t rn t ing the chemical effe ct of an elec­
t ric curren t is found in the decomposi­
t ion of met allic salts. A normal metal­
lic salt is a chemical combination of a 
metal and an acid element or r adicle. 
Copper sulphate, for inst ance, common­
ly called blue vi t riol, is a salt con sist-

ing of metal lic copper combined ,Yith 
t he S04 rftclicle of sul phuric ac id. 
Sodium chlor ide, or common table sal t, 
consist s of a combination of metallic 
sodium and the acid element chlorine. 

,,rhen an electr ic current is run 
t hrough a solution of a metallic salt, 
t he salt is decomposed into i ts metallic 
a nd acid co nstituents. A simple exper i­
ment, easily performed, " -ill show this 
to be true. Prepare a t"-cnty per cen t 
solution of potassium or sodium sul­
phate. Pour t he solution into a bent 
piece of glass t ubing (figur e 3) proper-

Fig . 3 

ly suppOTtecl. Add to t he salt solut ion 
a few dr ops of strong blue lit mus 
solutio n. U sc a battery of thr ee dry 
cells. The · pole wires of the batt ery 
should be ti pp eel ,Yi t h platin um foil or 
with short pieces of alumi num wire . 
I mmerse t he ends <:if t he pole wires in 
the solution in the bent tu be, one on 
each side, keeping t hem about one half 
inch apart. Fina.lly close t he k ey of 
the cir cuit a nd let t he current flow for 
ab out- ten minutes. At the end of th at 
t ime it will be noted that t he solution 
i s pink in color around the pos it ive end 
of t he b at t ery circuit, i ndicating t he 
p resence of an acid. Th e b lue litmus 
around the negat ive en cl of the bat tery 
circuit will cha nge its t int b ut r emains 
blue indicat ing t he pr esence of a base. 

The pr inciple of t he experi ment just 
described, like that of t he decomposi­
t ion of water , is mu ch exploited in t he 
industries. Such indust ri es as elect ro 
plating, electro typing, and the elec t ro­
lytic processes employed t o separa to 
pure metals from t heir ores in the min­
ing industry ar e all practical applica ­
tions of the electric decomposit ion of 
metallic salts. One of t he most im-
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portant industries of Cedar F alls i s the 
manufacture of farm gates. These gates 
are constructed of iron rods and piping. 
'l'o protect them from rust, they are 
co ,·ered ,rith ,i coat ing of zinc by means 
of an elec tropla t ing process . In carry­
ing ou t the process, the surfac e of the 
iTon is thoroughly clean ed. The gates 
a re· then atta ched to th e negative 
terminal of a lo\\- voltage d~,namo and 
hung in a solution of zin c sulphate con­
t ained in a l a rge vat. The po sitive 
t erminal of the dy namo is conn ect ed to 
a slab of zin c which is hung in tho 
solution of zinc sulpha t e oppos ite the 
suspended ga t e. A cunen t with an 
E.M.F. of ab out ftve ,·olt f is th en t urn­
ed on nn d allo ,r ed t o run fo r some 
t im e. By t he ac tion of thi s curren t, the 
z inc sulpha t e i s decomposed, t he zin c 
going to the surface of t he gate, wher e 
it adheres ftnnly. The ac id radi cle S04 
goes to t he zin c sl:.ib "·i th " ·hich it 
combines to fo rm zinc sulphate that r e­
places the sa It decomposed i n the sol u­
tion. 

There arc ma ny f orms of elect roplat­
in g, snch as sil ,·er pla tin g, copper plat­
ing, a nLl n ick el plat in g . The salt used 
depends upon the kin d of metal th a.t is 
to b e clec trnplatccl. I11 s ilve r pla ting 
a nd copper platin g the salts a re silver 
cyanide a nd copper cyanide. In silver 
pla ting a solid piece of sih·cr i s a t­
tached t o t he positive t erminal of t b c 
electroplating cell ,d1il e in copper plat­
ing a solid piece of copper is t hus at­
tached. I n t he copper mines of Mon­
t ana and th e s il,·er min es of U tah ores 
of th ese meta ls a re fo un d in t he form 
of salts. To obtain th e pure metals the 
saHs arc brought into solution from 
which the metals a re separat ed b y the 
sa,me process a s is employed in electro­
pla.ting. 

Most b ooks a rc prin t ed from elec tro­
t ypes. These electroty pes arc made in 
the follo"·ing manner: The t ype i s first 
set and formed up in t o p ages . An im­
pression i s then made of the type in 
wax. This wax impression is covered 

with powdered grnphite to make it con­
ducting. Thus prepared, the wax im­
pression is firmly atta ch ed to th e nega­
tive t erminal of an electroplating cir­
cuit and suspended in a copper pla ting 
bath. A coating of copper ,ibout the 
thickness of cardboa rd is thus deposited 
upon the wax impress ion. This film of 
copper i s removed a nd ba cked np with 
type metal to make a ftrm plate for the 
printing press. 

The decomposition of a chemi cal com­
pound by means of an elec tric cmrent 
is technically c>ill ed elec trolysis. The 
negati ve terminal of the current used 
in such a process i s deno ted the ca th­
ode and t he positive t erminal the a node. 
Th e object to b e plated is al"·ays at ­
tached to the cathode. The anode al­
ways ends in a piece of solid metal 
idcn t ical with that which i s pla t ed. 
The laws of elec trolysis were fir st ac­
curately s tated b y the renowned Fara­
day. Electrolysi s i s an accmate math­
ematical process dependent upon lrno"·n 
characteristics of the a tom. To under­
stand F ar aday ' s laws, on e should b e 
ver sed in the fundamentals of general 
chemist ry . L. Begema n. 

WEATHER LORE 

General Science 
Are y ou one of the great throng th a t 

b elieve in super stition ~ Do you look 
with gloom and disma:v upon f uture 
weather if, on ground-hog day, thi s 
lrnrmless animal should b e so unfor tu­
n a te a s to see hi s n oon da~, sha dow 
and then hie himself t o moth er cnr t h 
for another six \Yeoks ' period f Do :von 
think it makes any diffe r ence if you 
plant y our garden soocls in the ligh t of 
the moon or lay shingles in th e dark 
of the moon ~ Do y ou b elie,·e th at ibe 
extra large house of tb e muskrat, t he 
commodi.u s nest of the t imber squirrel, 
the thick onion skins or h e,ivy husk s on 
ears of corn are foreca st s of cold. ,,·in­
t ers f Do you believe that aching corns 
and bunions, crowing cock er els at even-
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