
;OL�,TWPYL�:[H[L�)\PSKPUN�PZ�Z[Y\JR�I`�SPNO[UPUN�HIV\[�����[PTLZ�L]LY`�`LHY��4PSSPVUZ�VM�]VS[Z�VM�LSLJ[YPJP[`�
OP[�[OL�ZR`ZJYHWLY��I\[� P[�KVLZU»[�Z\MMLY�HU`�KHTHNL��;OH[»Z�ILJH\ZL�P[Z�[HSS�ZWPYL��JV]LYLK�PU�IYVHKJHZ[�
antennas, has a lightning rod at the very top of it. 

3PNO[UPUN�JHU� ZL[� MPYL� [V� H�I\PSKPUN�� LSLJ[YVJ\[L� [OL�WLVWSL� PUZPKL�� HUK� MY`� [OL�LSLJ[YPJHS� HUK�JVTW\[LY�
systems. But a lightning protection system, which consists of a metal lightning rod and some wires, keeps 

the building safe.

When Lightning Strikes
(Z� H� ZJPLU[PZ[�� )LUQHTPU� -YHURSPU� ^HZ� MHZJPUH[LK� I`�
lightning and electricity, and spent years studying them. 

As an inventor, he wanted to find ways to protect people 

HUK� I\PSKPUNZ� MYVT� SPNO[UPUN�� /PZ� ZVS\[PVU� ^HZ� [OL�
lightning rod, a metal pole designed to save buildings 

from the “most sudden and terrible mischief” of a 

lightning strike. 

A lightning rod is a pole attached to the roof of a building. 

0[»Z�THKL�VM�TL[HS·\Z\HSS`�JVWWLY·ILJH\ZL�TL[HS�PZ�H�
good conductor. That means electricity flows through it 

freely and easily, without meeting a lot of resistance. 

The rod is attached to a copper cable that runs down the 

side of the building and into the ground. When lightning 

strikes the rod, the dangerous electrical charge is 

instantly conducted down the rod, through the wire, and 

into the ground. 

5VU�TL[HSZ� Z\JO� HZ� ^VVK� HYL� UV[� NVVK� JVUK\J[VYZ��
,SLJ[YPJP[`�KVLZ�UV[�MSV^�[OYV\NO�[OLT�MYLLS �̀�0M�SPNO[UPUN�
hits a barn with no lightning rod, the current will not travel 

[OYV\NO�P[�LHZPS �̀�0[�̂ PSS�TLL[�H�SV[�VM�YLZPZ[HUJL�HZ�P[�[YH]LSZ�
through wood, and that can result in massive heat 

damage—in other words, fire.

Wire

Lightning Rod

Benjamin Franklin 

invented the 

lightning rod in 

1749. His invention 

is still protecting 

buildings all over 

the world.

7OV[V!�+HU�5N\`LU
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Alkaline batteries 
�� .VVK�MVY�OV\ZLOVSK�LSLJ[YVUPJZ�
 such as toys and flashlights

�� 3VUN�ZOLSM�SPML·\W�[V���`LHYZ

Lithium batteries 
�� .VVK�MVY�OPNO�[LJO�KL]PJLZ�[OH[�KYHPU�WV^LY�
� X\PJRS �̀�Z\JO�HZ�JHTLYHZ�HUK�OHUKOLSK�NHTLZ
�� >LPNO�����SLZZ�[OHU�HSRHSPUL�IH[[LYPLZ
�� 3VUN�ZOLSM�SPML—���`LHYZ�^OLU�UV[�PU�\ZL

Rechargable batteries 
�� .VVK�MVY�OPNO�\ZL�KL]PJLZ��Z\JO�HZ�
 audio players and remote controls

�� *HU�IL�YLJOHYNLK�O\UKYLKZ�VM�[PTLZ
�� 3PTP[LK�ZOLSM�SPML��(M[LY�H�M\SS�JOHYNL��
� SVZLZ����VM�P[Z�LULYN`�WLY�KH`

The Energizer Bunny keeps going and going. But he never seems to wear out those 

ZWPMM`�MSPW�MSVWZ��)H[[LYPLZ�^LHY�V\[��[OV\NO��;OL`�HSS�Y\U�V\[�VM�Q\PJL�L]LU[\HSS �̀�^OL[OLY�
[OL`»YL�ZPUNSL�\ZL�IH[[LYPLZ�VY�YLJOHYNLHISL��:PUNSL�\ZL�IH[[LYPLZ�OH]L�VUL�SPML�J`JSL�HUK�
T\Z[�IL� YLWSHJLK�^OLU�KYHPULK��9LJOHYNLHISL�IH[[LYPLZ�JHU�IL� YLJOHYNLK�HUK�\ZLK�
repeatedly. But in time, even they wear out.

>OL[OLY�ZPUNSL�\ZL�VY�YLJOHYNLHISL��HSS�IH[[LYPLZ�HYL�Z[VYLOV\ZLZ�VM�JOLTPJHS�LULYN �̀�
They are filled with chemical compounds, and those compounds store chemical energy. 

9LHJ[PVUZ� IL[^LLU� [OL� TL[HSZ� HUK� [OL� JOLTPJHSZ� PU� H� IH[[LY`� WYVK\JL� HU� LSLJ[YPJ�
J\YYLU[��;OH[»Z�OV^�[OL�IH[[LY`�[\YUZ�JOLTPJHS�LULYN`�PU[V�LSLJ[YPJHS�LULYN �̀

7LVWSL� \ZL� KPMMLYLU[� [`WLZ� VM� IH[[LYPLZ� MVY� KPMMLYLU[� W\YWVZLZ�� ;OLZL� HYL� [OL� TVZ[�
commonly used batteries in homes today.

Alkaline

Lithium AA
+

Recharge AA
+

AA
+

Types of Batteries
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/`KYVWV^LY!�<ZPUN�[OL�LULYN`�VM�MSV^PUN�^H[LY�[V�NLULYH[L�LSLJ[YPJHS�LULYN �̀�/`KYVWV^LY�WYV]PKLZ�����
VM� [OL�^VYSK»Z�LSLJ[YPJP[ �̀�([�H�O`KYVLSLJ[YPJ�WSHU[��^H[LY� YLSLHZLK�MYVT�ILOPUK�H�KHT�MSV^Z�[OYV\NO�H�
turbine, causing it to spin. The spinning turbine turns a generator, which produces electricity.  The 

LSLJ[YPJP[`�MSV^Z�MYVT�[OL�WSHU[�[V�SVJHS�Z\IZ[H[PVUZ�[OYV\NO�SVUN�KPZ[HUJL�WV^LY�SPULZ�

Engineers use the word flow [V�KLZJYPIL�[OL�TV]LTLU[�VM�IV[O�^H[LY�HUK�LSLJ[YPJP[ �̀�0U�MHJ[��[OL�MSV^�VM�
electricity is often compared to the flow of water. The comparison helps people visualize how electricity 

[YH]LSZ��)\[�P[�JHU�HSZV�NP]L�WLVWSL�[OL�PKLH�[OH[�LSLJ[YPJP[`�PZ�H�RPUK�VM�MS\PK·HUK�[OH[»Z�^YVUN��0[»Z�UV[�H�
MS\PK��VY�HU`�V[OLY�[`WL�VM�TH[[LY��0[»Z�H�[`WL�VM�LULYN �̀�/LYL�HYL�[^V�V[OLY�IPN�KPMMLYLUJLZ�IL[^LLU�^H[LY�
HUK�LSLJ[YPJP[`!

Water flows into a hydroelectric plant and electricity flows out. But even though both flow, water and 

LSLJ[YPJP[`� HYL� ]LY`� KPMMLYLU[�� /`KYVLSLJ[YPJ� WSHU[Z� KVU»[� [\YU� VUL� RPUK� VM� MS\PK� PU[V� HUV[OLY� RPUK� VM�
fluid—they turn one type of the energy into another type. They transform the energy of moving water into 

electrical energy.

*That doesn’t mean you can touch a broken wire. If you did, your body would complete 
the circuit. Electricity would flow again—right through you! And you’d get a nasty shock. 
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One leaks, the other doesn’t. Electric current can only flow 

through an unbroken loop called a circuit. Water can flow 

[OYV\NO�HSS�RPUKZ�VM�JOHUULSZ�� PUJS\KPUN�H�VUL�^H`�WH[O� SPRL�H�
WPWL��0M�[OL�WPWL�I\YZ[Z��^H[LY�RLLWZ�ZWPSSPUN�V\[�MYVT�[OL�IYLHR��
But if a live wire is cut, the circuit is broken and the electric 

J\YYLU[�Z[VWZ�MSV^PUN��5V�LSLJ[YPJP[`�SLHRZ�V\[�VU[V�`V\Y�MSVVY��

A water pipe can be empty; an electrical wire can’t. 
A copper wire is not an empty tube that gets filled with 

electricity. The charges that create electric current are already 

present within the atoms of the wire. When you attach a battery 

to the wire, that force gets those charges moving through the 

^PYL��;OH[»Z�^OH[�HU�LSLJ[YPJ�J\YYLU[�PZ·[OL�MSV^�VM�JOHYNLZ�
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0SS\Z[YH[PVU!�,+-�,ULYN`"�7OV[VZ��[VW�[V�IV[[VT�!�,+-�,ULYN`"�:JV[[�,OHYK[
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0[�^V\SK�IL�UPJL� PM�ILHYZ�OHK�NVVK� [HISL�THUULYZ�HUK�^HP[LK�WVSP[LS`� [V�IL�
ZLY]LK�[OLPY�OVUL`�[YLH[Z��)\[�[OL`»YL�^PSK�HUPTHSZ��6UJL�[OL`�KL]LSVW�H�[HZ[L�
for honey (and for baby bees, which they also find yummy), nothing will stop 

them from destroying any hives they find.

Well, almost nothing. There is one method that beekeepers have discovered. 

0[»Z�H�ZPTWSL�I\[�ZOVJRPUN�ZVS\[PVU!�LSLJ[YPJ�MLUJLZ�

The energizer.� 0[� ZLUKZ� W\SZLZ� VM�
electric current through the wires. 

The wires. These are uninsulated 

electrical wires—the “hot” part of 

the system. When a bear touches a 

wire, it gets a shock. 

The insulators. These are used to attach 

the wires to the posts. Their job is to keep 

the electrified wires from touching the 

WVZ[Z��0M�^PYLZ�[V\JO�[OL�WVZ[Z��LULYN`�PZ�
lost and the system could short out. 

0UZ\SH[VYZ� HYL� THKL� VM� LP[OLY� WSHZ[PJ� VY�
WVYJLSHPU��ILJH\ZL�[OVZL�TH[LYPHSZ�KVU»[�
conduct electricity. 

The handles. These allow people to 

unhook the wires and get through the 

MLUJL� ^P[OV\[� NL[[PUN� H� ZOVJR�� ;OL`»YL�
made of rubber or plastic. Both materials 

are excellent insulators.

The hives     in this photo, home to thousands of honeybees, are well protected. The beekeeper has set 

\W�HU�LSLJ[YPJ�MLUJL�HYV\UK�[OLT��0[�^PSS�NP]L�HU`�ILHY�[OH[�[V\JOLZ�P[�H�NVVK�aHW·UV[�LUV\NO�[V�OHYT�
[OL�ILHY��I\[�LUV\NO�[V�THRL�P[�IHJR�VMM��,SLJ[YPJ�MLUJLZ�HYL�LHZ`�[V�PUZ[HSS��;OL�THPU�WHY[Z�HYL!
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)LHYZ�SV]L�OVUL`·HUK�[OH[»Z�H�WYVISLT�MVY�ILLRLLWLYZ��/\UNY`�ILHYZ�KLZ[YV`�ILLOP]LZ�[V�NL[�H[�[OL�
OVUL �̀�0[�[HRLZ�H�SV[�VM�[PTL�HUK�KLKPJH[PVU�[V�YHPZL�ILLZ��ZV�ILLRLLWLYZ�NL[�]LY`�\WZL[�^OLU�[OL`�MPUK�
that their hives have been pushed over and torn apart.

7OV[VZ!�;OL�<UP]LYZP[`�VM�.LVYNPH�*VSSLNL�VM�(NYPJ\S[\YHS�HUK�,U]PYVUTLU[HS�:JPLUJLZ 
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7OV[VZ��[VW�[V�IV[[VT�! <�:��5\JSLHY�9LN\SH[VY`�*VTTPZZPVU"�7HTLSH�.YHOHT"�+LYLRZ�2L`"�(UKYLHZ"�(SIH�*HTW\Z"��/PUKYPR�:PQLUZ"�/LYILY[�7VU[PUN
0SS\Z[YH[PVUZ��[VW�[V�IV[[VT�!�;OL�5V\U�7YVQLJ["���9`HU�6RZLUOVYU��MYVT�;OL�5V\U�7YVQLJ["���)VYPZ�9\L[OLY��MYVT�;OL�5V\U�7YVQLJ[

Light Energy is a form of radiation that travels as 

electromagnetic waves. These waves can carry energy 

through space and matter.

Atomic Energy is produced when atoms are split. 

5\JSLHY�WV^LY�WSHU[Z�WYVK\JL�H�[YLTLUKV\Z�HTV\U[�VM
energy this way.

Chemical Energy is a form of potential energy 

that is stored in such things as food and gasoline.

Electrical Energy is produced by electrons 

TV]PUN�[OYV\NO�H�Z\IZ[HUJL��0[�SPNO[Z�V\Y�OVTLZ��Y\UZ�
motors, and makes our TVs, phones, and computers work.

Heat Energy is the movement of the atoms and 

molecules within substances. As the atoms and molecules 

move and collide faster, the substance heats up.

Mechanical Energy (kinetic energy) is moving 

energy. All moving objects produce mechanical energy.

Sound Energy is produced when an object 

vibrates. Sound waves travel out in all directions through a 

medium such as air, water, or wood.

Energy makes plants grow, lights our cities, powers our 

JVTW\[LYZ��JVVRZ�V\Y�MVVK��WSH`Z�V\Y�T\ZPJ��0[�Z�L]LY`^OLYL��HUK�
it takes many different forms.
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