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TRN 120 Basic Transportation Electricity 
 
COURSE DESCRIPTION: 
 
Prereq u i si te s:  Non e  
Coreq u i sit e s:  Non e  
 
This course cove r s basic elect r i ca l th eo r y, wirin g diagr a m s, test equ ip me nt, and diagno si s, 
rep ai r and rep la ce m en t of batt e r i e s, start e r s, and alte r n at o r s. Top ics in clu d e Oh m's Law, circu it 
con st r u ct i o n, wirin g diagr a m s, circu i t test i n g, and basic tro ub l e sho o t in g. Upon comp l et i on, 
stu de n t s sh ou l d be ab le to pro pe r l y use wirin g diagr a m s, diagn o se, test, and rep ai r basic wirin g, 
batt e r y, start in g, charging, and elect r i ca l con ce rns.  Course Hours per Week: Class, 4. Lab, 3. 
Semest e r Hours Credit, 5 . 
 
STUDENT LEARNING OUTCOMES: 
 
After comp le t in g th e course requ i r e me nt s, the stu d en t will be ab le  to:  
(Stat e -wide ou t co me s)  

a.  Demonst r at e work place saf e t y re late d to tran sp or t a t io n elect r i ca l syst e m s.  
b.  Interp r e t and ap p ly wiring diagr a m inf o r m at i o n on a tran sp o rt a t io n veh icle electr i ca l 

syst e m.  
c.  Demonst r at e th e pro p er use of elect r i ca l diagno sti c test equ ip me nt.  
d.  Use Oh m's law to calcu l at e th e valu e of an y of th e  follo win g give n th e value s of th e 

remai n in g variab l e s: Volta ge (V), Resist an ce (R), Amperage (A)  
e.  Given a tran sp o rt a t io n veh icl e with a fau lt in the batt e r y, start in g, and ch argi n g syst e m, 

stu de n t s will be able to perf o r m su cce ssf ul diagn osi s an d repai r s.  
f.  Demonst r at e th e ab ili t y to obt ai n app rop r i at e servi ce in f or m a t io n on electr i ca l circu i t 

con st r u ct i o n.  
 
(Local ou t co me s) 
g.  Explain the basic prin ci p le s of dire ct cu rre nt electr i ci t y, magn et i sm, indu cta n ce, and 

cap aci t a n ce.  
h.  Iden tif y circu it typ e s an d circu i t symb o l s.  
i.  Iden tif y an d use circu i t test eq u ip m e nt.  
j.  Use sch e m a t i cs an d perfo r m circu it test in g.  
k.  
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A. Headligh t Circu it  
1) High beam lamp s  
2) Lo w beam lamp s  
3) Dimmer swit ch  
4) S wi t ch rh eo st at  
5) Wi r i n g  
6) T e st, aim, and rep la ce head l i ght s  

B. S t o p Lamp Circu it  
1) Adjust Sto p light swit ch  
2) T e st st o p light Port io n of tu rn sign a l swit ch  

C. Direct ion a l Sign a l Circuit  
1) Flash er typ e s  
2) S wi t ch repla ce m e nt  
3) Flash in g sp eed  

D. Hazard Warn in g Light s  
E. T a i l Lamp Circu it  
F. Back -Up Lam p Circu it  
G. Inst ru me nt Pan e l Displays an d Interi o r Light s  

1) P r i n te d circu i t board s/con n e cto r s/wire s  
H. P r o b l em/Diagn o si s  

1) Intermit te n t, dim, or no head l i gh t opera t io n  
2) N o dash ligh t brigh tn e ss con t r o l  
3) N o flash on one or bot h sid e s  
4) N o haz ard flash er light s  
5) Bright e r th an norma l light s  
6) N o back -up light s  
7) N o tall lamp s  
8) N o sto p lamp s  

 
VII. Accesso r y Syst e m s  

A. Basic Th eo r y of Op erat i on for Each Compon en t/Circu it  
B. Basic Tro u b le sh o ot i n g Pro ce d u re s (includ i n g Printe d Circu it s)  

1) Oi l sen d in g un it  
2) Fuel gau ge an d tan k send i n g un it  
3) T e m p e ra tu r e warni n g)  
4) Horns  
5) Const ant volt a ge regu l ato r for dash in st ru m en t s ch arge test)  
6) Buzzer/relays/time r s  
7) Air bags  
8) Wi p e r/wash er circu it  
9) P o we r side win do w 
10) P o we r tailga t e  
11) P o we r seat circu it  
12) Elect ric doo r locks  
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13) Defogge r swit ch e s, grid, and blo we r moto r s  
14) Ra d i o Powe r  
15) Ra d i o speake r and an te nn a (trim pro ce du r e)  
16) Cruise cont r o l cab le s, regu l a t o r, servo, and hose s  
17) 
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8) Re p l a ce cab le s and clamp s  
9) Const ant batt e r y drain (inclu d in g compu te r draw)  

G. Interp r e ta t i on of Test Resu l t s  
H. P r o b l em/Diagn o si s  

1) Corrod ed conn e ct io n s  
2) Le a ka ge (dirt on bat te r y top)  
3) N o  start comp l a in t s  
4) S l o w cran ki n g comp l a i nts  
5) Excessive wat e r use  
6) Discharge s overn i gh t (heavy cu rre nt drain)  
7) Damaged plat e s  

I. S t o r a ge  
1) Dry charge  
2) We t ch arge  
3) P u tt i n g int o servi ce pro ce d u re  

 
IX.  Chargin g Syst e m  

A. Basic Syst e m Compon ent s/Purp o se/Opera t i on  
1) Diodes  
2) Ro t o r  
3) S t a t or  
4) S l i p rin gs  
5) Lo a d in pu t to ECM (comp u te r) circu i tr y  

B. Circu it Op era t i on  
1) V a r i o u s syst e m sche m a t ics  
2) V o l t a ge regul a t i on  
3) Current cont r o l.  
4) Li gh t relay  
5) Field relay  
6) Ammeter circu i t (inste a d of ch arge in d icat o r light)  

C. T e st Equip men t  
1) V o l t m et e r  
2) Ammeter  
3) Oh m m e t er  
4) Qu a r t e r Q resisto r/rheo st a t  
5) Kn i f e swit ch  
6) Diode test e r s  
7) La b sco p e  

D. T e st Hook -Up/Interp r et at i o n of Resu lt s  
1) Field circu it (curre nt draw)  
2) Ro t o r test s (short s, groun d s, con t in u it y)  
3) S t a t or test s (short s, groun d s, (cont inu i t y)  
4) Diode test s  
5) Ou t pu t test  
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6) V o l t a ge regul a t or set t in g  
7) 
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2) Ove r r u n ni n g clu t ch  
3) Insp ect an d rep la ce  

F. T e st i n g/Servi ce  
1) Current draw usin g BST  
2) Field coil test s (short s, grou nd s, cont i nu i t y)  
3) Armature test s (short s, grou nd s, con t in u it y)  

(a)  Growler and test light  
(b) Free -runn i n g ben ch test  

4) Insu lat ed circu it volt m ete r read i n gs (drop)  
5) Ground circu it volt m et e r read in gs (drop)  
6) Re m o t e cran ki n g  
7) Re b u i l d in g pro ce du r e s  

(a)  T u r n in g commu t at o r  
(b) Don't wash st arte r dr ive in 3olvent  
(c)  T o r qu e test  
(d) Re p l a ce compo n en t s (inclu d e bu sh i n gs and en d frame s)  

8) Insp ect in g cont r o l circu i t wirin g  
G. P r o b l em/Diagn o si s  

1) Draggin g armatu r e  
2) Defect ive st arte r drive  
3) Wo r n bu sh i n gs  
4) Wo r n flywh e e l rin g gear  
5) S t a r te r align m e nt (shims)  
6) N o i se wh en cran ki n g  
7) High curren t draw  
8) Lo w cu rre nt draw  
9) T h r o wn armatu r e win d ings  
10) Wi l l not cran k  
11) Cranks slo wl y  
12) Burned commut a to r  
13) Wo r n bru sh e s/holde r s  
14) S p i n s but will not en gage  
15) S o l e n o id plun ge r vib ra tes back an d forth  

 
XI. S t a r te r Circu it Contro l s (Und e r st a nd Basic Op erati o n)  

A. Re l a ys  
B. S o l e n o id s  
C. N e ut r a l Saf et y Swit ch e s  
D. Re si st o r By -pass  
E. Ignit ion Swit ch e s (Inclu d in g Remo va l an d Rep la cem e n t)  
F. Circu it Test i n g  

1) V o l t a ge dro p acce p t ab l e read i n gs  
2) S o l e n o id/relay test s  
3) S u p p l y circu i t and cont r ol circu i t  
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