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Fig. 3~—A seriee water cirew’t ae employed on some curly cars
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klics aud lamps are in scvies, for the current has only one poth

lighting cirewit. The battery, switch

which te flow
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mmll pressure olomg e water elrcuil @ pro
! portionsl to the length of the pipe

in a water m.b putling

Fig. 8—The diference in pressure along en clectrical circuis .-

oropartional 1o the length of the wire

Fig. 0—BHBoouting hé pressure (n an

Mectrical circuit by commecting dry cella
in serics

dlepower, or lower resistance. Thus
you cannot put a 6-volt 24-candlepow-
m:h series with a 6-volt
'0-C we~ dashlight and oper-
ate them from a 12-volt battery, but
 you can put two 6-volt 24candlepower
[lights or in series with a 12-voit
battery, or one 6-volt two-candlepower
gnd ome 6-voit two-candle-
power taillight in series with a 12
volt hattery
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| Be equal to the resistance of
lamp in order the pressure over
the lamp be six volts, or onehalf of
.pressure. The pressure over
mp may be decreased by con:
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geries. This principle
_used by some P in dim
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h the lamp will be
tance of th;l I;We'

of the lamp, which W
< RL, will be equal

red to operate it
lamp

S?

RL equals-equals 16 ohms.
4

oforé the resistance that must
beTm in the circuit ts 1% ohms.
I this same six-volt lamp {s to be
operated on  2i-volt battery the pro-
cedure in determining vhe value of the
resistance to be placed in circuit is a
little t The resistance and
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total pressure, E, of the bat
tery, minus the pressure over the
lamp, EL, of =3
ER equals E minus EL
ER equals 24 minus 6
ER equals 18 volts.

The value of the resictance, then,
is equal to the pressure acting cn the
resistance divided by tle curreni

the resistance, or

R equals 18 divided by 4. equals 4%
chms.

The resistance of the lamp, il it
takes a currént of two amperes, 15
cgual to

6 divided by 4, equals 1'» ohms.

It is interestifig to note that in each
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of the above cases the relations Le-
tween the resistance of the lamp and
the resistance to bé connected in
series with it is the same as the rola-
tion between the pressiire acting oa
the lamp and the pressure acting on
the resistance in series with the lamp.
Since the lamp a pressire
of ¢ yolts, tne pressure acting on the
resistance to be placed ‘in series will
be tle difference bhetween the total
pressure, or 24 volts, ane -
sure acting on the :
which gives 18 voilts.

%.}imp ;r'!;l.ll

times the lamp L
sure which is to act on the series re-

sistance is times the pressure acting
on the lamp. The pressure acting on
the serles resistance in this case Is
three times that acting om the lamp,
hence the value of the series resist-
ance must be three times the value
of the resistance of the lamp. Tae
resistance of the lamp is equal to the
pressure on it divided 'by the current
through it, or 6 divided by 4, or 1%
Hence the value of the series
resistance will be equal to 3 times
1%, or 416 ohms.

Pressure In Series !

If two pumps be connected as shown
in Figure 8, the pressure produced by
the other pump and the combined
P es-of the two pumps will act
upon the water circuft to which the
combifation is connected. | Several

| pumipd may be connected in this man-

ner, and the sum of the pressures pro-
duced by the combinatfon when they
are producing a pressu re in the same
direction around The circuit will be
equal to the total pressure acting in
the circuit. Thus, if each of the
pumps indicated in Figure 8 is pro-

‘| duceing a pressure of 50 pounds the

total pressure acting in the circuit to
which the pumps are comnected will
be equal to the sum of tWo pressures,
or 100 pounds, ;

If the pressure produced by the
pumps is unnequal the total pressure

s is equal to the sum of the pressures,

just the same. For evample, if the
putifs are producing pressure of 75
sud 25 pounds a square inch, respec-
tively, the total pressure acting on the
cireuit to which they are connected
will be equal to 75 plus 2, or 100
pounds & square inch. If two men
shove against a car in the same direc-
tion with a force of 100 and 125
pounds, the total force acting on the
car is eqgual to the sum of the two
forces or 225 pounds.

Several electrical pressures may be
connected in a similar manner to the
pumps, as indicated in Figure 9, which
represents two dry cells in series. If
the pressure produced by each of the
dry cells acts in the same direction,
then the total pressuré will be equal

to the sum of the pressures of the two |

cells, regardless of whether the prea-

sures produced by the cells are equal|

or unequal+in value. Thas, if the pros-
sures produced by the two dry cells
are 1.2 and 1.4 volts, respectively, the
pressure will be equal to 1.2 plus 1.4,
or 2.6 volts. :

If a number of equal pressures be:

connected in series so that they all
act in the same direction zround the
circuit, then the total prersure will

be equal Lo the product of the number |

of pressures comnected together and
the value of one of the pressures. For
example, if six dry cells, each produc-
ing a pressure of 15 volts, be con-
nected series, then the total pressure
will be equal to six times 135, or 9
volts. If ten men are all pusking on
a car in the same direction and each
is pushing with the same force, say
100 pounds, then the tolai force acting
on the car will be equal to ten times
the force of a single man, or 1000
pounds. *
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Fig. T—Using & O-volt lamp

& resislonce in serics

with a 12-voll dattery by putiing
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In order that the pressures produced
by the pumps act in' the same direc-
tion around a water circult it is ny%s-
sary to connect the sides of the
pumps of lower pressure to the sides
of higher pressure in regular order. If
pressure gauges be comnnected. to the
circuit, as indicated in Figure 8, it Is
possible to determine the pressure pro-
duced by either of the pumps or any
combination by observing the indica-
tions of the proper gauges,

For example, the pressure produced
by the pump P1 is equal to the differ-
ence in the prewsure before and be-

yond the pump, which may be daterm- |

ined by reading the gauges G1 and G2

and then subtracting the lower read-|

ing from the higher reading. The
pressure produced by the pump P2}
may, in a similar manner, be determ-
ined by taking the difference in the
readings of the gauges G2 and G3. The |
pressure produced by each pump tends |
to cause the water to flow through the
pump itself from the terminal of lower
pressure toward the terminal of high-
er pressure, and through the water cir-
cuit to which the pump is connected
from the terminal of higher pressure
toward the one of lower pressure. All
of the pumps will be acting in the
same direction when the pressure
gauges on, say, the right hand side of
the different pumps all read htsherr
than the pressure gauges on the left !
hand side, or all of the gauges on the
left hand side read higher than all of
the gauges on the right hand side.

If some of the pumps are conn
in the circuit so that the premreof;:g
produce is opposed to the pressure
produced by the other pumps, then
the pressure acting in the cireuit will
be equal to the difference. between
the sum of the pressures acting in one
direction and the sum of the pres-
sures acting in the other direction. If
the sum of the pressures acting in ona
direction is exactly equal to the suma
of the pressures acting in the oppo-
site direction, then the pressure acting
in the circuit tending to produce a
flow of water will be equal to zero.

The direction of the pressure acting
in the gircuit when  there are pres-,
sures in both directions will corre- |
spond to the larger sum. For example, |
if six pumps are connected in such 1|
manner that the pressure produced:
by two of them is in the opposite di-
rection to the pressure porduced by the
remaining four, it is obvious that the
pressure acting in the ecircuit to which
the pumps may be connected is not
eéqual to the sum of the pressures pro-
duced by all six pumps, but it is equal
to the difference in the sum of thoe
pressures produced by the four pumps
and the sum of the pressure pro-
duced by the two pumps.

If each of the six pumps is produc-
ing a pressure of 10 pounds the pres-
sure acting in the circuit may be de-
termined as follows: The pressure
produced by the four pumps will be
equal to the pressure produced by a

ringle pumn mwultiplied by four, or
10x4, or 40 pounds. The pressure
produced by the two pumps likewisc
i= equal to 10x2, or 20 pounds.
‘Direction of

The pressure acting in the circuit
is equal to the pressure in one diree
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AS COMPARED TO
USE OF HORSES

“When we Kept a horse sud outfiv.”
says Goorge Anderson, & farmer, who
owns & molor car, “the first cost of
which oxceeded the cost of our ecar,
the expense of maintenance of the
horse cutfit was more than $2 a day
right kere on the farmn.

“The borse had to be fed three
times a day. It had to be groomed amd
exercisad every day, whether we
wanted to use it or not. Trips to the
blacksmith shop were frequent. Ex-
pense was never-ending. Added o
this was our sympathy for the poor
horse in very hot and very onid
weather. Thought of our own comfort
finally Jed us w purchase a Hudson
Super-Six,

“Immediately our eyes were openad
to the greater economy of the motor
driven vehicle. It did not have to he
exercised. It cost nothing when not.
in use, The upkeep was far lesa for
a vastly greater amount of work than
that of the horse. The car was al
ways ready to go anywhere at any -
time and get us back home again,
regardless of distance, at fine speed.
Where formerly a 20-mile drive was a
hardship for the horse and ourselves,
our Super-8ix makes easy work of 100
miles, or even 200 miles, in & day.
And we ride in perfect comfort,

“When we see our neighboring mille
men, butchers, fishmen and farmer
friends speeding about on their trad-
ing errands in motor cars, doing thelr
work quickly and covering much,
greater territory in less time and with
less effort and expense than ever was
possible with horses, we aiul
ourselves on buying our trusty auto-
mobile. We wish we had realized its
value long before we gave up our
horse. We cannot look on the _
practical, useful, reasonably priced
automobile as a luxury. It has become -
the farmer's necessity for. work and
pleasure. Every farmer should own
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Harry Henry, id charge of the
Willard storage battery g
| tion, claims that water Is
sential for battery health as
health of 8 human being.

“This is especlally true in hot
mer weather,” he says. “Ni
to keen the battery filled with

tion subtracted from the pressure in | digtilled water will shorten ita life

the ovpposite direction, or 40—20=20
pounds, The direction of this pres-
sure of 20 pounds will be the same sx
the direction of the larger sum of 40
rounds. The same résuit could be ar-
complished by using two pumps alone
instead of six, as the pressure of two
of the six pumps which are acting in
one direction is exactly neutralized by
the pressure of the two of the six
aump- acting in the opposite diree
on,
It is obvious that if 1§ men are
‘pushing on a car—say, in a cer
tain direction and four in an exactly
opposite direction—the force tending
to move the car is mot equal to the
combined forces produced by the 10
men, but it is equal to the force pro-
duced by the six men minus the force
produced by the four men, or 60—
40 =200 pounds. The direction of this

resultant force corresponds to the'
direction in which the six men are!

_pushing.

In order that the electrical pressures
produced by several batteries may act
in the same direction around the elec-
trical eirewit it is necessary that the
terminal of lower electrical pressure
of one battery be connected to the
terminal of higher pressure of the
next battery; that is, that the negative
terminal of one battery be connected
to the positive terminal of the ne:t
one. The pressura produced by the
battery canses the electricity to pass
through the battery fitself from the
terminal of: lower pressure, or negative
terminal, toward the términal of
higher pressure, or positive terminal,
while in the part of the electrical cir
cuit outside of the battery it causes
the eleetricity to pass from the ter-
minal of higher pressure toward the
terminal of lower Préssare.

The action of a generator is exactly
the same as the battery, inasmuch as.
the current is from the negative to the

and from the positive to the negative

terminal through the circuit outside

the genermtor. If several electrical
pressures be comnected in series in
such a manner that part of them are
-acting in ome direction around the
electrical circuit and the remainder
in the opposite direction, the total
pressure acting in the eircuit will n
be equal to the sum.

ent pressure, but it

the difference in the s

sures acting in

|

positive terminal within the generator .

quicker than anything else.
“The solution inside your storage
battery Is constantly evapo
jts level is permitted to resch’s
below the tops of the plates, the nupper
portion is left exposed to the alr and
useless as far mmm electrical
energy is conce
“Overheating is one of the most
common battery evils, and inssmuch
as we are having a great dedl of
weather this summer, it pags to be
. While you ¢anpot see the
damage that is b;l;c done to your bat-
plates it is £ on, ne
m results in considerable
later.
“In hot weather a
plenty of pure water
good physical condition.
the same with a battery.
has a cooling and refreshing
by keeping your batlery filled
lar intervals you can avoid a
doctor bill."”
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