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Chapter One

Engine

Unit 1 Engine Mechanical

1. Cylinder Block

The engine block is the main supporting structure to which all other engine parts

are attached. Fig. 1-1-1 shows a cylinder block. It has two main sections: the cylinder
section and the crankcase section. The crankcase section is used to house the crankshaft,
oil pan. Cooling passageways are built within the block. These passageways, also known

as water sockets, surround the cylinders. They allow coolant to circulate throughout the

cylinder area to keep the engine cool. There is also a drilled passageway within some
blocks for the camshaft. Many oil holes are drilled internally so that engine parts can be

adequately lubricated.

Fig. 1-1-1  Four-Cylinder Engine Cylinder Block ( )
1——cylinder block ( ) 2——cylinder ( ) 3—crankcase ( )
2. Cylinder Liner
The purpose of using a liner is that, if the cylinder is damaged, the liner can be re-

moved and replaced rather easily. There are two types of sleeves—wet and dry. Seals

must be used on the top and bottom of the wet sleeve in order to keep the coolant from

leaking out of the cooling system.



3. Cylinder Head

The cylinder head is used to hold the valves, and it has ports to allow air, fuel and
exhaust to move through the engine. In addition, it has coolant passages. Fig. 1-1-2
shows a cylinder head. After the cylinder head has been cast, some areas must be ma-

chined so that intake and exhaust manifolds can be attached, valves can be seated, spark

plugs and injectors can be installed, and a good seal can be provided to the block.

Fig. 1-1-2  Cylinder Head( )
1—cap () 2—cylinder head bolt ( ) 3—exhaust manifold gasket( )
4——cylinder head gasket( ) 5—intake manifold gasket( ) 6—cylinder head ( )
7——cylinder head cover gasket ( ) 8 —cylinder head cover ( )

4. Piston and Connecting Rod Assembly

The piston and connecting rod assembly transmits the power from combustion to

the crankshaft. It’s shown in Fig. 1-1-3 , mainly consists of piston, compression rings,

oil control rings, piston pin and connecting rod.
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Fig. 1-1-3  Piston and Rod Assembly( )
1—npiston ( ) 2—piston rings ( ) 3—piston pin( ) 4—connecting rod ( )
5——connecting rod bolts ( ) 6—connecting rod cap ( ) 7—connecting rod bearing ( )

(1) piston

Piston fits closely within the engine cylinder or liner and is able to move alternately
up and down in the cylinder.

(2) piston rings

There are two types of piston rings—compression and oil control rings. The com-
pression rings are used to seal the pressures of compression and power. The oil control
rings are employed to scrape oil from the cylinder walls.

(3) piston pin

It is used to connect piston to connecting rod.

(4) connecting rod

It is used to connect piston to crankshaft and changes the reciprocating motion to

the rotary motion.

5. Crankshaft Assembly

It is bolted to the bottom of the cylinder block. The crankshaft assembly includes

the crankshaft, bearings, flywheel, harmonic balancer, timing gear, and front and rear

seals. Fig. 1-1-4 shows crankshaft assembly.

6. Camshaft Assembly
The camshaft is driven by the crankshaft and used to open and close the valves. The
camshaft assembly includes the camshaft, camshaft timing gear, camshaft bearing, and

timing chain, belt(if used).



Fig. 1-1-4  Crankshaft Assembly( )
1—front ( ) 2—main bearing( ) 3-—connecting rod bearing ( ) 4—crank( )
5——counterweight( ) 6—rear flange( )

7. Valve Drive Mechanism

It is used to transfer the camshaft lift to the valve assembly. The valve drive mecha-

nism consists of the lifters, the pushrods and the rocker arms.

Lifters change the rotary motion of the camshaft to reciprocating motion to open
and close the valve. Hydraulic lifters are used to reduce noise and control the valve clear-
ance on many engines. They absorb the valve train clearance by using oil pressure inside
the lifter body.

Pushrods are used only on engines that have the camshaft placed within the block.
Overhead camshafts do not need pushrods.

Rocker arms are designed to change the direction of the cam lifting force.
8. Valve Assembly

The valve assembly, shown in Fig. 1-1-5, includes the valves, valve guides, valve

seats, valve springs, spring retainers and seals.

Fig. 1-1-5  Valve Assembly( )

1—keeper ( ) 2—valve spring retainer( ) 3—valve spring( )

4—valve oil seal( ) 5—valve spring seat( ) 6—valve guide( ) 7—valve( )



[J Chapter One Engine | 5

(1) valves

The intake valves and the exhaust valves are located within the cylinder head on
most engines today. The exhaust valves are usually smaller in diameter than the intake
ones, because on the exhaust stroke the gases move more easily for the pressure of the
piston forcing them out.

(2) valve guides

The valve guides support the valve in the cylinder head.

(3) valve seats

The seats provide a surface for the intake and exhaust valves to seal the combustion
chamber. They are pressed into the cylinder head and ground to the correct angle.

(4) valve springs, keepers and retainers

The valve springs keep the valves closed when the camshaft is not lifting the

valves. Keepers and retainers are designed to keep the valve spring secured to the valve

stem.
New Words
1. engine /'end3in | n. 17. manifold /' maenifould /| n.
2. block /blok / n. s oL, , 18. spark [spa:k | n.
3. cylinder /' silinds [ n. 19. plug /plag [ vt. » ;sn. ; )
4. crankcase [' kreepkkeis [ n.
5. crankshaft /' kreepk[aeft | n. 20. injector [in' dzekto [ n.
6. oil [oil | n. sot. ( ) 21.install / in'sto:1 [ vz.
7. coolant ['ku:lont / n. 22. gasket [' geeskit | n. ,
8. camshaft /' keemJfeeft | n. 23. piston /' piston / n.
9. lubricate /' lu:brikeit / vt. 24. combustion [kem' bastfon | n.
10. liner /'laino [ n. ( ) ; 25. compression [kem' pref(a)n [ n.
, 26. pin [pin | n. s s UL 3
11. remove [ri'mu:v /| vt. , 27. bearing /' beariy /n.
12. replace /[ri' pleis | wt. , , R 28. gear [gia [ n. ; 5.
29. chain [tfein | n. )
13. seal [si:l [ n. , sol. 30. belt /belt [ n. ¢ )
14. valve [veelv | n. ; 31. lifter /' lifta | n.
15. exhaust [ig' zo:st [ n. ; 32. pushrod /' pufirod / n.
ut. , 33. hydraulic /hai' dro: lik | adj. ,

16. intake /'inteik [ n. )
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34. clearance /' kliorons / n. )
35. spring /[sprig | n. 37. diameter /dai' emite | n.
36. retainer [ri'teina [ n. () ,( 38. keeper /' ki:pa [ n.

Phrases and Expressions

1. cylinder block 13. piston pin

2. oil pan 14. harmonic balancer
3. water socket 15. timing gear

4. cylinder liner 16. rocker arm

5. cylinder head 17. valve clearance

6. intake manifold 18. overhead camshaft
7. exhaust manifold 19. valve guide

8. spark plug 20. valve seat

9. connecting rod 21. intake valve

10. compression ring 22. exhaust valve

11. oil control ring 23. combustion chamber

12. cylinder wall

Exercises

1. Translate the following into Chinese.

(1) valve spring retainer (5) reciprocating engine
(2) valve drive mechanism (6) compression ratio

(3) exhaust manifold gasket (7) exhaust stroke

(4) valve stem (8) connecting rod bearing

2. Translate the following into English.

@V €))
(2 (6)
(€D "
D (8

3. Translate the following sentences into Chinese.

(1) The problem can often be associated with a crack in the cylinder head or possible
warp of the cylinder head. A crack in the block may also cause coolant to the com-
bustion chamber and cause white exhaust smoke,

(2) When installing an exchange cylinder head (with camshaft installed), the contact
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surfaces between the hydraulic lifters and the cam must be oiled before installing the
cylinder head cover.

(3) Metal shavings or large quantities of small metal particles found in the engine oil
during repairs can be caused. If such particles are found, apart from thoroughly
cleaning the oil passages, it is necessary to replace the oil cooler.

(4) Oil holes are placed in the center of the crankshaft to supply oil to the connecting
rods, bearing, pistons and other components.

(5) Adjustment of the valve clearance is done by means of an outer shim type system, in

which valve adjusting shims are located above the valve lifters.

1.
1-1-1, : o N o
2.
3.
° 1’1’2c .
4.
. 1-1-3 s

(1)

(2)



(3)

(4)

(1)

(2)

(3)

(4)

1-1-4
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Reading Material

Several Main Components Disassembly, Assembly and Removal

1. Piston and Connecting Rod Disassembly

(1) Check fit between piston and piston pin

Try to move the piston back and forth on the piston pin. If any movement is felt,
replace the piston and pin as a set.

(2) Remove piston rings

(DUsing a piston ring expander, remove two compression rings.

@Remove two side rails and oil ring by hand.

(3) Disconnect connecting rod from piston.

(DUsing a small screwdriver, pry out two snap rings.

@Gradually heat the piston to approx. 60 C.

(@ Using hammer and brass bar, lightly tap out the piston pin and remove the connecting rod.

HINT : The piston and pin are a matched set. Arrange the pistons ., pins, rings, con-
necting rods and bearings in correct order.

2. Piston and Connecting Rod Assembly

(1) Assemble piston and connecting rod

(DUsing a small screwdriver, install a new snap ring at one end of the piston pin hole.

@Gradually heat the piston to about 60 C.

@Coat the piston pin with engine oil.

@ Align the front marks of the piston and connecting rod, and push in the piston

pin with your thumb.

®Using a small screwdriver, install a new snap ring on the other end of the piston
pin hole.

(2) Install piston rings

(DInstall the oil ring expander and two side rails by hand.

@Using a piston ring expander, install the two compression rings with the code
mark facing upward.

(3) Install Bearings

(DAlign the bearing claw with the groove of the connecting rod or connecting cap.

@]Install the bearings in the connecting rod and connecting rod cap.

3. Timing Belt Removal

(1) Disconnect negative terminal cable from battery

(2) Remove engine coolant reservoir tank

(3) Remove generator

(4) Remove RH front wheel



