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Instructions

To work on Parggom kilns, you must understand basic electricity. *What's a Wac?*?
will give you this understanding, even if you know nothing akout electricity now. Its writ-
ten for the complete beginner who doesn't know a switch from a socket. Those of you
who have electrical experience may find *“What’s a Wart?*’ easy, but we urge you 1o read
it anyway.

Throughout the baok are questions to reinforee what vou've learned. The answer to
each question appears next to the following question. Cover the answer by placing a sheet
of paper under the question you're working on, and circle the correct answer or fill in the
blank, Then slide the paper down to the next question and check your answer before zoing
further, If your answer was correct, read the next question. 10 YOUT ATISWED Was Wrohng, go
ey further until you find out why it was wrong. if needed, re-read the material that per-
tains to that question, Please don't look at the answer 1o a question vntil you've answered
it yourself!

The first thing we'll de al our kiln seminar is test ¥ou on baszic clectricity. We'll also
review it1f anyomne has any questions,

1M-59./2-A4



What’s a Watt?
Understanding Basic Electricity for
The Paragon Kiln Maintenance Seminar

Most peaple find electricity hard to understand. 1t cannol be seen, so it's mysterious,
Volis, amps, and ohms are like Greek. But if we compare electricity to something we can
see that works lke electricity, it’s easier to understand. So we®ll compare it to water.

The_ water tanks

=== —|

Tow Pressuere

Righ Pressare

There ate two water tanks. One is at ground level, and the other is several hundred fest
high. By connccting a pipe of equal size to each tank and letting the waler tun out, we can
see that the high tank has much more water pressute than the low tank. The high tank will
be empty much sooner. The higher the water tank, the harder will ils water come poun-
ding oot of a pipe. Gravity increases water pressure with altitude.

1. The iﬁgher the water tank, the {fess, more) the water prossare.

E The low tank will be empty {.s-:;ﬂne}:, {fater) than the high tank.

f. mbre
I faier o
When a paddle wheel is placed in front of the water flowing from each tank, one paddis
wheel turns faster than the other. The warter (tom the high tank forces its padele wheel to
spin fast, The water from the low tank is driven by less pressure, 50 iis paddle wheel barely
turns,
3. The paddle wheel .f.r.;::m the (#igh, low) tank turns fastjcr_. o
3. high 4. The paddle wheel from the low Lank turns slower becausze water is h.irting it with {mn;;.rr:_:r,
fessd lorce.,
4 legs )



Both wheels turmm

at the same speed.
High pressure and Low pressure and
fewer gallons more gT]lons
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There 15 a way to make both whesls turs at the same speed. We remove the pipes and
replace them with a small diamcter pipe and a large diameter pipe, The small pipe is
hooked up to the high tank and the targe pipe to the low tank.

The small pipe lets only a little water siream out of the high tank, and the big pipe lets
lots of water gush out of the low 1ank. But when the water hits the wheels, borh wheels
turn at the same speed. The water from each tank is doing the same atnount of work, but
in different ways. Although the stnall pipe ets onty a little water out of the high tank, that
water 13 under great pressure, so it shoots oul in a powertul stream. The big pipe lets lots
of water gush out of the low tank, but the water 18 under low pressure, so it gently flows
out. The high tank turns its whesl with high, pounding pressure and fewer galions of
waler. The low tank mirns its wheel with low, gentle pressure and more galions of water,

30 water pressure alone or gailoas of water alone dossn’t measure work perfarmed by
water. We have to consider both pressure and gallons.

5. Which tank is the lar.é.e diamerer pipe connected to? (Afeh tank, fow tank)

5. fow tank ﬁ "The small pipe {rom the high Link {iﬂcrea;;s-,“::feé;eases] the volume of water that hits
the paddle wheel.

_E decreases 7. The low tank uses more {vakur.né_,. pressure) ol waler Lo tum its paddle‘wheel at the
sarne spocd as that of the high tank.

7. volume 8. The high tank uses mcré.{vﬂiume, pressurey of water to tarn its -ﬁaddle wheel at the
same speed as that of the low tank.

8. pressure 9. The small water pipe decreased the water (vafw.r.m, .,a;e.smre].

2. valume 10, Fewer gallons flowed from the ];igh water tank becanse its water flowed through the
(farge, sraall) pipe.

10, sma}r o 11. The work performed by water, such as turniﬁ_g_ a paddle wheel, is determined by water
volume and water  _

I, pressure - B
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Elecrricity wotks something like the water tanks, So to understand electricity we can
replace pipes with wires and water with slectrons, The volume of waler 15 measured in
gallonis. The volume of electricity is measured in amperes (amps). One amp represents a
certain number of electrong speeding through a wire during one second. Don't be concer-
ncd with bow many eleclrons are in one amp. {1t's many, many billions.) Just understand
that one amp is a certain number of electrons moving past & point in one second. This is
like measuring running water in gallons per sccond.

12, Anampis mﬁiparable to the { pressure, volume) of water.

12, volume 13. A pipe is to water what (@ switch, @ wire) is to electricity.

I3, o wire 14. The volume af running water per sceond 15 measured in gallons per second, The
volume of electrons per second is measuredin . .

I4. amps

Water is driven through pipes by waler pressure. Blectricity is driven through wire by
pressure, Loo. Flectrical pressure is called voltage. The electrical eguivalent of the low
water tank is a 12 volt bartery, and the equivalent of the high tank is 120 voll house
CUrrent,

High waler pressure forces water (o shoot out of the high 1ank, Tow pressure just gently
pushes the water out of the low tank. Voltage is something like that. 120 volts pushes
more vodume of electricity through a wire than 12 volts.

15. The high tank has (mare, less) water pressure than the low tank.
f5. more 16, Water prissureis coExparable Lo (gmps, voits). o
16, volts 17. Running water measured in gallons per second is cumpaml:;le Lo (amps, vai‘a‘s}:
I7. amps 18. A 12 volt battery has (miore, less) electrical pressure than 120 volt house current.
I8 less . -

To make the water from the tanks turn 2 wheels at the same speed, we had to use a small
pipe to hold back the water from the high tank. Electricity can be held back, oo, A small
wire will resist electricity like the smalf water pipe resisted water. Flectrical resistance is
called ohms. A longer wire has more resistance than g short one: a thin wire has more
resistance than a thick one. The higher the number of ohms, the higher the resistance of
the wire. .

19. Resistance s measured in fdﬁms, virlrs, amps),
19, ohms 20, Electrical PressuTe is measured in {erhmrs, wias,_ GITIS). )
2 vty 21. The number of electrons flowing thrcmgh"a wite is measured in {afirms, vois, a}n,ﬁﬁ.
21, amps



22, (Ohms, Volts, Amps) is comparable to wat.ei"“pressure.

22, Faolts 23, Asmall wire has (maore, fewer) ohms rhan a large wire,

23, maore 24. A small wire offers (more, fess resistance 1o curreni. flowr tha-r.l. a iarge wire.

g ﬁore 25 Adding mure wa_f-ef préssur& to 8 waler system is iiice increasing (empergge, ;:}E:‘a;-?;,
resisiance) in an electric circuit,

25 voltage B T )

Watts

Water pressure alone or gallons o water alone dossn't measuss the work performed by
water, Both pressure and gallons have o0 be considered. Tlectiiciy is the same. Voitage
alone or amps alone doesn't mewsure the work perfermed by clecicicity, Both eleciricn)
“pressure’” and elecirical “volume'” have to be considered. Bloctricg] weork is measured
by multiplying pressere by volome (+0lts x armps;. This equals watts, For example, 7 3mps
% 12 volts = A watts, Watts is the measure of wock done by clectricity, because 3 iz the
measurement < both volts (pressure} and amps (**gallons’.

26, When a wire has high resistance, it {zfecreasey, fncregses) the flow of clectrons,

26, decregses

27, When a wine has few Dh.m.s, it is of {high, taw) resistﬁ.nce.

27,

fow

28. Waler pressure is similar to (ehns, ampms, vodls).

28

wirlte

29,

Fedis

}_ﬂ. hcr:é;nsfng

29. 1 Voits;. ;AImEJ.s} push the elecirons throngh -the wire,

30. Bending 2 water hose to iessen the flow of warer is Kke (decreasing, incregsing) ahms,

31, Watts is caleulated by multiplving oils by {amps, JP_:;H] -

32, Sampsx 12 volts = (60, 120, 240 watts,

31 amps
32w 33. Flectrical work is measured in {voits, Iwm.‘!s, amps),
33 wuatts o

Light bulbs instead of
paddle wheels

[nstead of using water to turn wheels, we'll use electricity ta light Heht bulbs. The high
witer tunk is replaced by 123 valt house current and the low water tank by a 12 volt bal-
tery. The pipes are replaced by wire, and the wheels are replaced by light bulbs. The tighe
bulbs will both be the same voliage and wartage: 12 volts and 6{ waits.

When the battery is hooked up to one bulk and the house current to the other, the buibs
both glow, The bulk powered by the batiery glows normally, but the one powered by 120
volts glows very brighuly lor a few sceonds and then burns out.



3. faj .

34. Why did the 12 volt, 60 watt bulb burn out on the 120 volt circuit?

a) Too much voliase.
by Too much resistance,

c) The wire was teo thin.

35, Inthe ::umpariso}éi‘b'—eu,.i.ig.ht bulbs are compared o { water tanks, paddle wheels).

35, paddie wheesls

6. Wireis clcmpared 1o (paddie wheels, pipes).

36, pipes 17. When the pipes connceted Lo the high al;d low water tanks were of the same dia-
meter, the paddle wheel Irom the (high, low) tank turned fasier,

37 Righ 38. When the light bulbs of the same voltage were connected to 12 and 120 volt power
sources, the bulb onr the (12 v, £20 v circuit glowed brightly and burned up.

38 120w o 39 The bulb gtowing br-iéht:er is like the paddle wheel turningﬂ"as.fer, slower).

39. faster - B T

There is a way to light two 6 walt bulbs from both 12 and 120 volts and get the same
light cutput. We can usc Lhe same technique we used to tarn the wheels the same speed
from different tanks: we vary the amperage, or ““gallons’’ of eleciricity, We held back the
huge flow of waler from the high tank with a small pipe. We can hold back the excess flow
of amperage from the 120 volt current with a small wire, too, The smaller the wire, the
more the resistance, or ohms.

Both bulbs give out the same amount of light,

I [ T | 120 volt,
R | 12 volt, —7 60 watt
| ; 60 watt 120 volt ' bulb

T house N
12 volt .| L ! current T
battery ‘ T .
_ | ‘ \ ';_'\I (=
e L || N "} —
= —h I —— e
— o 240 ohms

‘The 12 volt, &0 wait bulb that burned oul in just a couple of seconds had only 2.4 ohms
of resistance, We can increase the resistance imside the bulb by using smaller wire, If we
hook up 3 72¢ vodr, 60 watt balb 1o the 120 volt house current, the bulb puts out the same
amount of light as the /2 voft, 60 watl bulb hooked up to the 12 volf battery. The 120 volt
bulb has 240 chms of resistance, so only ¥ amp of electricity can go throueh it That's
like using a small water pipe. The 12 volt bulb has only 2.4 ohms, so 5 amps (10 times
muore) of electricity van go through it. The 120 volt current lights its bulb with gnly ¥4 amp
of electricity. The 12 volt battery lights its bulb with 5 amps of electricity. In cach case, the
work performed by cleciniaity is the same:

120 yells x Y amap = M6 walls

12 vtz X 5 amps = 6l watls



40, The large flow of water from the higil_t_a;ﬂ-lc waé_resisted with a ({urge dicmeier, sinall
diemeter) pipe,

40, spall diaimerer 41, ﬁ_ﬁlﬁemge is resisted more with wire of (large digmeler, small digmerer).

41, sl diameter 42. The smaller Eh;ﬁ'i}é,. the {more, fesxd Lhe resislance.

§2 rmore 43, Reststance is measurad iﬁ-{amps, vides, oftmes). "

43 s 44, Increasing resistance (:’awerg. :’m‘m_f;sas} ATMPETAEL. o

o, fowers 45, The resistance of a light bulb is increésed with a {smalier, forger) wire inside the bulb.

45, smealfer 46. Cne 50 watt bulb 18 rated for 12 m]f;, and another ot 120 volts, Which bl_lib.ﬂ.r’..ls
more resistance in it?

46, 1200, 47, A 12 Vﬂit.bﬂttéf_‘,? has less cleetrical pressure, of voltage, than 120 volt house current.
Therelore to light a bulb with a 12 volt hattery, (more, less) amperage is needed than with
120 volt house curtent.

47, more 43. Low amperage and high voltage puts out as much enerey as (kigh, fﬂﬁ:j_amperage and
(high, fow) valtage.

48, high, low 49, Work performed by electricity s measured iil_(amps, velfs, ohnis, wairs) o

49, waths 50, volts X (amps, ﬂhrﬁs] = watts

50, amps 51. Dwoes voltage afone det::;;rnine how mueh electricity is used fu light a light Sulh?
(ves, Ro) '

51 mno 52. Dogs cucrent flow, or ﬁ'mp-erage, along determine how mech electriciiy ié used toheat
an electric blanket? (ves, 70)

52 no 53, Watts are used to measure electrical consumption beeause watlls take neo account
both current flow and {resistarnce, elecirical pressure).

53, electrical pressure s4. 120 volts x & amp is (equef to, store thar) 12 volts X 5 amps.

g equal fo 55, The more the ohms, the {more, fass) the curment. fTow. o

35, .!'ass 56, A thin wire hasz {more, fewer}. ohms than a thick wire.

56, more 57. (thms are comparable to a {waier dam, pme]

57, water dam 58. Voliage is comparable to (waier pressure, gallons per-l;m'}mre}.

IR wler pressire 59, Amperage 1s {increased, reduced) with an increasein ohims.

39 reduced



The complete circuit

e oo, ar e,
" oy i ..

Power cegses
to flow if the circaid
is interrupted,

complete I
circuit ,f

i, P P s
3 e, "

When cleciricity flows from its source, such as E20 volt house current, to light a light
hulb, it musi also return to its source. Electricity must flow in an unbroken circedi. 1€ the
circuit is broken, clectricity steps flowing. Every time you turn on a wall switeh, you ate
completing the electric circuit to a light bulb. When you tuen the switch off, you are in-
terrupting the circuit.

The series circuit

m'«
e "\
£ %
r L ] a a .:l
i Series circuit :
K“m..,__ = | : Mw“f
’ ; — 1; ,: - PR o

5 oghms + 5 ohms + 10 ohms = X ohms

There are 2 basic types of cireuits: series and parallel. When several light bulbs are con
nected in the circuit side by side, the cirentt is a series circuit. The electricity goes through
the first butb, then the second, and finally the thind to travel through the cirenii. Bach
bnlb i= an obstacle to the electricity. The obstacle of each buil i5 measured in ohms. Al

the obsiacles, or ohms, in a scries circuit are added to make the total, Ohmns are also called
resistance.
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If one bulb in the series circuit is removed, the other two light bulbs will no longer

wark. Removing a bulb puts a gap in the circuit so thal current can no longer return to its

soutce. IT a switch iz added to the series circuit, the switch turns off all the light buibs.

Y on cannot have one bulb on and the others off. They are either all on or all off.

60. An electric circailis intﬂrruptﬂd_ when & wall switch is turned (an, off).
&0 off 61, When 3 light bulbs are w1_r.ed. in series and 1 bamns ont, the other 2 (will, will mod)
glow.
&1, will not 62. If two 5 ohm light bulbs are wired in series, their mhi resistance is (5, 7, 2) chms.
&2 10 '
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The second type of cirewit is the parallel circuit. [n this type, electricity flows to each
Iight bulb without having to flow through the others. 1¥ onc bulb burns out, the other

bulbs continee Lo work

bulb can have its own swiich.
Tn this circnit, each light bulb is con-

A gwitch can be placed in & parallel circuit to control all the light bulbs, or sach light
trolled by its own switch

one switch conirols

In this circmit,
all three light bulbs.
j%k“. o -_.__._.,_.._-..-'-'-'—..
& i — ,:Fk
I
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S ohms + 5 ohms + 10 ohms = 2 ohms




Adding resistance

In a series circult, the toral resistance, or ghmes, of the circuit is all the individeal
resistances added up, If the ohms of 3 light bulbs are 10, 5, and 3, the total ohms is 20, But
in & paraliel circuit, the total resistance is always Jess than the least resistance of any in-
dividual butb, 11 3 light bulbs wired in parallel have 10, 5, and 5 ohms, the total ohms of
the circuit is only 2 chrny,

83, Ina (se;ies,_pamﬁeﬂ circuit, @ switch can be wired to control either part or afl of the
cirouil.

7. arriﬁémge

&3, paraliel &4, The total resistunce ol a parallel cireuit is (fess, more) than individual resistances.
64, fess 65-.'“1{:'-115ing resistance (reises, fowers) amperage.
85, fowery &6, Raising vi:nliage pushes {more, fewer) cleetroans through a wire.
afr. mare 67. Raising voitage (n;i'.s}..s.ufaivers} amperage.
67. raises 68, Amperage is comparable Lo {o waier pipe, ga.’fﬂrﬁ- ,ﬁ-e;}'.}n.i'nure]. i
A5 paflons per minuie 69, voltsx amps = {«fims, watis).
69, walls "
Short circuits
When there is no resistance to the electrcity in 4 cirewit, the current flows in great quan-
tity. This is like hooking up a big pipe to the high water tank. With nothing 1o hold the
eleciricity back, the electricitr flows at the maximum the voltage will permit. This con
overheal and even burn wire.
Shaort
circmit
Damaged insulation on wire exposes bare wire, resulting in short circuits, In the girgutt
above, two bare wires have touched each other. This contact allows the electricity to com-
plete the circuit without going through the light bulb, It bypasses the light bulb. Because
the light bulb is no longer part of the circuit, the current flows with very little resistance,
and it can melt the wives. Pat if a fuse is in the cireuit, the fuse will melt before the wire
can overhear.
fﬁ.-..}:‘)écr&ﬁing resistance (raises, Jowers) anmiperage.
7. raises 7. Too much (amperage, resistance) can cause wires to melt.

72 A 120 volt Light bulb has (more, less) resistance than a 12 volr light bulb of equal
waltiage,

2. miore

73, The shorter the wire, the (more, fess) its resislance,

73, lesy



74. A fuse blows (before, after) the wiring of the circuit overheats,

M. betore
It the circuit above, hare wires have touched near the switch. Current then flows past

the switch, so the switch is no longer part of ihe gircuit. The light bulb gtays on all the time
whether the switch is on or not. But since the light bulb is still in the circwit, the wire does
not overheat. The resistance {ohms} of the light bulb prevents too many amps from
flowing through the cirenit.
75. A short circuit always blows a Fusc. (frue, fafséi

75. Jerlve 76, Elecirical p;essure, the force that drives electrons through a wire, ;s measured in
{volts, emps, watls).

76, volts T Wa_ﬂta.g.e is calcalated by multiplying amps times {vedts, ohms),

77, véfrs 73, To pm_ﬂuce 120 walts from a 12 volt battery, how many amps must flow through the
circuit?

. L ﬁ Adding resistance to the circuit {ircreases, decreases) AMperage. -

0 decreases

B, Anamp is cnmparaﬁe to { gelffon, @ pound of pressure).

Aoz ;eaﬂon

11

Grounding

Electricity must travel in a complete circle. In the electrical system of a building, the
electricity can flow through the ground to complete the circle back ta its source. This is
becanse the source is grounded. The counection to ground is usually made by clamping
the wire to a cold warter pipe. You needn’t know exactly how the power supply is groun-
ded; all you need know is that electricity can travel through the ground to complete the
electrical circuit back toits source.

_f_-,/' Y . The shock hazard
2 e of an ungrounded kiln:
Pawer L — i, A hot wire louches the case, and the
apnree = L2701 current flows back te its source through
1 r it
e | |.||“".-' your kody.
—_— {.r-__ JE— I _I- In'. III._ _
: LY
W, //-f;'
-.‘\\\\\h //_‘//_’/



o S The safety
& 3 o of a grounded kiln:
! ;DI;FEI'"! A% A het wire touches the case, and the
- o o | carrent Flows back to its sonree through
I bquru: | | | ! 1 the cquipment grounding wire. This keavy
T | | |I ' nmperage blows a fuse,
i [ P L Y e
'\._‘; - - I_ I}._ _\J. ] .ll' .::

If a bare “hot"’ wire touches the case of a kiln, then touching the case s the same a3
touching the live wire, You'll be touching the live wire indirccily. Soif you towch the case,
the case isn*t grounded, and yvou're standing on ‘a concrete Hoor, you could get shocked,
The electricity travels through your body back to the gronnd to refurn to its source,

Bul il an equipment grounding wire is attached to the case, the shock hazard s greatly
reduced. The electricity will zo 1o the earth throngh the gronnding wire instead of through
you. The electricity follows the easiest path back to its source, which is the grounding
wire. The equipment grounding wite is alwauys preen, or while or yellow with green stripes.

81, The green equipment prounding wire is connected Lo (the Kifn's elements, the kiln
CESE).

B rhe kil case

82, grounding wire

B3. One end ol the preen wire is connected to the kiln case. The other end is connected to
the {prarwer suppfy, prownd).

Fi. gro rm.a’_"

B woold u'are_r'ﬁi';ne

RE whort circnis

§4. The green cqeipment grounding wire is artached to the ground usually by a con-
nection to a cold water pipe. Touching the kil case is like touching {(the fise, o cold water
Pipe).
E’I_'-l"i'le green wire gives o hot wire logching the kiln™s case 1 complote cireuit buck (o the
power source. If vou plug in the kiln and a fuse bows immediately, there is a (short
circuit, disconnected green wirg) somewhere in the kiln.

R6. A fuse blows when (foo ruch, too ey curtent is flowing throngh a circuit.

Eﬁ. m-ﬁ m:frh

&7, resistance

B7. What holds back current? (resistance, amperege)

88, Increasing voltage {(decreases, inoreases) wattage,

88, [mereoses

89, amps X volts = (cfums, galfans, watis)

a9 walls

30. The equipment grounding wire iz (biue, preen, red).

W) green

The 2-phase,
120/240 volt circuit

Most homes are supplied with power through 3 wires: red, black, and white, 120 volis
flows through both the red and black ““hot®” wites, The white wire s called the line neweral
and is grounded at the power source. One hot wire and the white neatral wire are used to
miake a 120 volt circnit., When both hot wires are used without the white neotral wire, the
circull is 240 volts,

12



Black

[ T -
120 +,
Grounded White !
at the power —- =
s{rurczlm (line meatral) 1 240 v.
120 v,
Red {

91. The line nentral wire is {red, green, white).

81, whizte 92. A circuit consisting of a black wire and white wire is {120, 240) volis.

92, iz 93. A circuit consisting of a black wire and red wire is {720, 240 volts,

03, 240 T 94. Touching a cold water pipe is like touching the (red, white) wire.

4, white 85. A waler dam is comparable to (vodits, watss, afteex). T

93, ohms 96. Amps are driven through wires by {éﬂms, virdts). ’

05, volts 97, Current Flow is called amperage. Voltage causes the current to flow, Resistance
hinders the ewrrent flow. The work performed by electricity takes into consideration both
current flow and electrical pressure. Work is measured in (ofms, Wars).

E watls 98. (¥olis, Ohms) resist the amps.'

-FS. s 9. Power of 120 voliz and 20 :.unps measures (20, 2400, 126) warts, B

99. 2460 100. 3 light bulbs wired in series each have 10 ohms of resistance, What 15 the sotal
resistance? (10 ohims, 200 ohmes, 30 akms).

100, 30 oA 101. 3 light bulbs wired in paraliel each have 10 ohms of resistance. The total resistance
i (more, less) than 10 ohms.

MM fexs 102. A grounding wire isa safety wire. It is connected to (the swirch, the kiln case).

02, the kiln case 103. Current flow is measured in

a3, am;;.;" 104, Resistanec is meas.u.r.'ed in .

E{ ohms 105, When 2 10 .1;'.I.hlll heating elemenis are wircd tuget]:l.er in a series circuit, the toial
resistangeds —.

Iﬂj. 20 ahms T 106, When 2 10 chm heating clements are wired in a parallel circuit, their total resistance
is (more, less) than if they had been wired in & series circuit.

6. fess 107, Sincé_the 2 elements have less 1otal r-::sistanc; when wired in _I;arallel than in series,
more amps of electricity flow throngh the elements in a (series, paralfel circuit.

107, paratlel 108. The more :Ia_l.:nps flowing through ihe elements, the-éreater the heat produced, There-
tore, the elements prodiice more heat when wired in (series, parafiel).

10w, parallel 109. Elecirical pressure is measuredin

I, veies



110. If 2 heating elements are wited in series and one element breaks, will the other
element continue to heat? { yes, na}

it ne 111, If 2 heating elements are wired in parallel and one elemeni breaks, will the other

glement conlinue Lo heat? (yves, noj

il wes

watts = amps®x ohms
watis = volis x amps
valts = amps x chms
watts = volts? — ahms
amps = volts = chms
ohms = volts — amps

Resistance of a Circuit
Series Circuit: The total resistance is the sum of all
individual resistances.

Parallel Circuit: The total resistance is always less
than the least individual resistance.
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