
El ectri c ci rcuit basi c 
El ectri c devi ces, machi nes, and appli ances ar e all around us. One 

t hi ng t hey all have i n common i s t hat  t hey need el ectri c power t o 

oper at e. I n a very si mplifi ed manner, an el ectri c ci rcui t can be 

di agr ammed as such: t he el ectri c current travel s from t he power 

source, t hrough conducti ve wi res, to t he obj ect t hat needs l oad, such 

as t he mot or of your bl ow dryer, and back i nt o t he power source.  

 

Ci rcuit breaker basi c 



The ci rcui t breaker i s an el ectromechani cal  devi ce whose f uncti on i s 

t o prot ect el ectri cal  i nst all ati ons, being used i n el ectri cal  di stri buti on 

boar ds.  

It works by i nt errupti ng t he el ectri c current when it exceeds it s desi gn 

li mi t ati ons, t her ef ore pr eventi ng t he suppl y of ener gy to t he l oads, and 

damage t o t he ci rcui t. 

I n ot her wor ds, if the el ectri c current  suppli ed from t he power source 

t o your bl ow dryer i s hi gher t han a predet er mi ned number si zed f or 

your ci rcuit breaker, t he devi ce will tri p, i nt errupti ng any mor e current 

t o fl ow.  

 



Ci rcuit breaker worki ng pri nci pl es 
Si mpl y put, t he ci rcui t breaker basi call y works li ke an aut omati c 

swi t ch, whi ch has a base current value, swi t chi ng off the ci rcui t wher e 

it was i nst all ed whenever t hi s val ue is exceeded!  

 

It i s i mport ant t o not e t hat f or circui t br eakers t o work correctl y, error-

free si zi ng of t he circuit and t he component s t hat compose it, i s 

essenti al! 



 



Fuse i nventi on 
The first menti on of a devi ce t hat i nterr upt ed t he current because of 

some pr obl em i s mor e t han 100 years ol d and was made i n a pat ent 

by Thomas Edi son, i nvent or of t he incandescent li ght bul b.  

At t hat ti me, Edi son needed a way t o prot ect t he li ghti ng syst em he 

sol d t o bi g citi es. For t hi s, he pr oposed a devi ce t hat woul d pr ot ect t he 

net wor k agai nst possi bl e short circuits and overl oads and call ed it a 

f use!  

A f use i s a saf et y devi ce used t o pr ot ect agai nst overcurrent, short 

ci rcuit, and overl oad. It consi st s of a t ube wi t h a met al  all oy i nsi de, 

usuall y l eads, whi ch when overl oaded heat s up and breaks, 

pr eventi ng short circui t s! 



 

When t hi s heati ng occurs, t he met al  all oy i nsi de t he f use mel t s, 

causi ng t he power  suppl y t o t he ci rcui t t o be i nt errupt ed. To wor k 

agai n, t he f use must be repl aced, gener ati ng unnecessary l abor, 

cost s, and i nt errupti ons!  

Thi s i mpasse was onl y resol ved more t han 40 years l at er, by an 

i nvent or named Hugo St otz.  

Ci rcuit breaker i nventi on 
I n 1923, St ot z l aunched t he first compact devi ce t hat combi ned t he 

f uncti ons of t her mal  and magneti c prot ecti on on t he market, produced 

i n Mannhei m, Germany. That was t he first commer ci al ci rcuit breaker!  

https://realpars.com/plc_power_supply/


He and hi s t eam, looki ng f or an i dea t o repl ace t he f use, devel oped a 

brilli ant i nventi on: a devi ce t hat had a component t hat, if heat ed, woul d 

contract and tri gger a di sconnecti ng mechani sm, but, when cool ed, 

coul d be t urned on agai n.  

Ther e, t he ci rcui t br eaker was bor n!  

 

Si nce t hen, compani es have conti nuall y devel oped t hi s t echnol ogy, 

and t oday, t her e are sever al  model s of ci rcuit breakers, such as 

t he si ngl e- pol e, two- pol e, three- pol e, and even t he four- pol e ci rcui t 

br eaker! 

They ar e used i n many t ypes and sizes f or use i n diff erent 

appli cati ons, from resi denti al t o l arge i ndustri al syst ems.  



 



Ci rcuit breaker desi gn 
Now, t o underst and how a ci rcui t breaker works, l et’ s first t ake a l ook 

at a cross-secti on of t he devi ce t hat shows t he basi c part s and desi gn 

of a ci rcui t breaker. 

The basi c ci rcui t breaker consi st s of: 

1) a t er mi nal  

2) a st ati onary cont act  

3) a cat ch 

4) a si mpl e swi t ch 

5) an el ectromagnet (copper coil) 

6) (and/ or) a bi metalli c stri p 

7) anot her t er mi nal 



 



Ci rcuit breaker trippi ng princi pl es 
Thi s ci rcuit breaker cont ai ns t wo di ffer ent tri ppi ng pri nci pl es t o pr ot ect 

t he ci rcui t: 

– a t her mal prot ecti on desi gn, t hat wi ll l ead t o ci rcui t int errupti on i n 

case of over heati ng (such as t he one used by Thomas Edi son!) 

– a pr ot ecti on desi gn vi a an el ectromagnet pri nci pl e, due t o a short 

ci rcuit. 



 



Let’ s t ake a l ook at how t hey work:  

When t he ci rcuit breaker i s i n its on posi ti on, current can fl ow from t he 

l ower t er mi nal  t hroughout t he bi metalli c stri p, t o t he el ectromagnet 

coil, t o t he movi ng cont act, acr oss t he st ati onary cont act, and out 

t o t he upper t er mi nal . 

 

1) Ther mal pr ot ecti on 

On t hi s t her mal - magneti c ci rcuit breaker, bot h t her mal  and 

el ectromagneti c prot ecti on happens i n par all el on a simi l ar pri nci pl e t o 

move t he swi t chi ng li nkage.  



Looki ng at t her mal prot ecti on: t he bimet alli c stri p heats up wi t h t he 

current. 

If t he ci rcui t’ s current ri ses over a cert ai n l evel , t he strip will bend, 

movi ng t he swi t ch li nkage, and consequentl y t he movi ng cont act, 

br eaki ng its connecti on t o t he st ati onary cont act, causi ng t he ci rcui t t o 

br eak.  

 

2) Short circuit prot ecti on 

I n par all el, el ectromagneti c pr ot ecti on comes from t he copper coil. 

The el ectromagnet i s magneti zed when el ectri city fl ows t hrough t he 

t er mi nal s. The l arger t he current, t he l arger t he el ectro magneti c f orce.  



When a current reaches unsaf e l evel s whil e traveli ng thr ough t hi s coil, 

t he el ectromagnet  becomes strong enough t o move a small spool  

i nsi de it, whi ch will al so move t he switch li nkage, t he movi ng cont act, 

t her ef or e br eaki ng t he ci rcui t. 

 

Di ff erentl y from f uses, once t he i ssues t hat caused t he circui t breaker 

t o tri p have been addr essed, you can swi t ch it back t o t he on posi ti on, 

and your ci rcui t i s once agai n pr ot ected.  



 

Nu mer ous advanced ci rcui t breakers are avail abl e on the mar ket. 

Those can be much mor e pr eci se and can tri p at much f ast er speeds, 

however, t hey ar e al so much mor e expensi ve!  

Su mmar y 
Su mmi ng up what  we have l ear ned today:  

– A ci rcui t breaker i s a pr ot ecti on devi ce. It s pri mary f uncti on i s t o 

i nt errupt current duri ng f aul t condi ti ons or overl oad sit uati ons 

pr eventi ng ext ensi ve damage.  



– Ci rcui t breakers used i n power systems come i n numer ous t ypes 

and si zes f or use in a vari et y of applicati ons, from resi denti al t o l arge 

utility and i ndustrial  syst ems.  

The mi ni at ure ci rcui t breaker cont ains t her mal  prot ect i on t hat will l ead 

t o ci rcuit i nt erruption i n case of overheati ng and el ectromagnet 

pr ot ecti on due t o a short ci rcuit. 

– Ci rcui t breakers ar e essenti al devi ces i n t he moder n worl d, and a 

cr uci al saf et y f eatur e f or your home and numer ous ot her utility and 

i ndustri al appli cations!  
 


