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or  non-absorbent appliances, we will discuss those 
modern contrivances that are now so much used 
in  child-bed Nursing, and by women generally. 

(To be conti~zued.) 
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HUS we see that by  using this law we may T find out with accuracy many  things which 
would otherwise be mere guess work. I t  

tells ' u s  at a glance that  it is quite useless to 
attempt  to pass a &S of 20 m.a. through a  patient 
.of normal R (one thousand  two hundred ohms) 
with a  battery of five or six cells, whose total 
E.M.F. cannot exceed twelve volts and  is probably 
not  more than eight ; on the other  hand,  sup- 
posing the R of the patient to  be reduced to, say, 
two hundred  ohms by using one electrode  inter- 
nally, the CS (the same number of cells being 
used) would  be dangerously increased. 

The total  E.M.F. of batteries  depends  upon (Q] 
the E.M.F. of each cell, and (b) the way such cell? 
are  arranged or connected up. 
. (G)  The  E.M.F; of each cell is  determined bJ; 
the difference of potentials of the elements used 
and  the character of the excitant, as we have pre. 
viously shown. The size of the eZe7ne7zts oy tjit 
size of the cell itself has 910 z?lfEUence 072 the E,MJ 
A cell made in  a jar as large as an  oyster  barre' 
has no greater  E.M.F. than one made in a tesl 
tube, if the elements in each case be of the samf 
materials  and the excitant  similar. 

The idea that large cells possess greater E.M.F 
than small ones is a very natural one, but it i: 
entirely  erroneous, as may easily be proved b] 
experiment. 
As shown above, E.M.F. is the factor in  curren 

flow which overcomes resistance (R) ; therefore  i 
a  battery of small cells will not overcome the R 
of the body or  part thereof and pass a  curren 
through,  it i; equally  certain that a  battery o 
large cells (provided, of course, that  the ,numbe 
of cells  used  be the same) will, in like  manner 
fail to pass any  current  through  the same R. 

(h) To get the maximum E.M.F. from  a batter! 
the cells must be arranged  or  connected up i l  
series as shown in Lesson 11. 
' As the total E.M.F. of the  battery has to over 
come the  total R in  the circuit, of which th8 
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ztcrnaZ R of the  battery  forms a part,  the advan- 
tge of Zow i~rterml R. is apparent. 
The c-S of batteries  depends  upon (I) the size of 

he elements, (a) the  activity of the excitant,  and 
3) the manner  in  which the cells are  connected up. 

(I)  The size of the elements and  the  portion of 
heir surface  in  contact with  the  escitant  are  the 
nain factors controlling the c-S of a  battery.  Large 
ells  having  large surface area of their elements 
n contact with  the  excitant  are capable of giving 
yeat C-S, and will therefore be more useful than 
mall cells when strong  currents  are required. 
2 )  The activity of the  excitant  has also to  be 
aken into consideration,  for  a weak excitant 
neans slight chemical  action,  and slight chemical 
ction  in a battery means feeble electric  current. 
3) Cells in series give the  maximum E.M.F. and 
he  minimum c-S, because when so connected we 
lave the  sum of all the  internal R's t o  work 
rgainst, and as C-S = -; any  arrangement of 
:ells which increases the  total R by  adding  to  the 
nternal R, weakens the value of c-S. Cells in 
)arallel give  the  maximum c-S with  the  minimum 
Z.M.F., because by' this  arrangement all the 
Iositive elements become practically  one, as do 
tlso all the negative  elements, so that we have 
vhat i s  equivalent to one  large cell having con- 
,equently the E.M.F. of one  cell, and  an  internal 
R represented  by the reciprocal of the  sum of the 
.eciprocals of all the cells. 

Let u s  take  an example by way of illustration- 
4 battery of five cells, each cell having  an E.M.F. 
If 1.2 volt,  and an  internal R of one ohm, is used 
:o pass a current  through  an  external R of a  half 
Ihm. With  the  battery  arranged  in series our 
:quation would be :- 

With  the battery  arranged  in series our equa- 
:ion would be :- 

In this case, then, we have  a c-S more  than fifty 
per cent.  greater when the cells are  arranged in  
parallel than when they  are  arranged  in series. 
But we must call attention  to  the  fact  that  in  this 
example the R of external  circuit is very low, and 
that in  practice it  frequently  happens  that owing to 
the  great  external R five cells arranged in parallel 
would not possess sufficient E.M.F. to  pass any 
current  at  all,  The  student  might.with  advant- 
age try a few similar  examples  for himself.. 

(To be conti l tzd) 
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NO man ever lived a right life who  had  not 
been chastened  by  a woman's love, strengthened 
by her courage, and guided  by her discretion. 
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