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Specifications and 
Torque

Providing and maintaining an adequate supply of 
clean, high-quality fuel, lubricating oil, grease and 
coolant in an engine is one way of insuring long life 
and satisfactory performance. 

 

Lubricant, Fuel and Coolant  
The Functions of Lubricating Oil 
The lubricating oil used in a Chongqing-Cummins 
engine must be multifunctional. It must perform the 
primary functions of: 

Lubrication by providing a film between the moving 
parts to reduce wear and friction. 

Cooling by serving as a heart transfer media to carry 
heat away from critical areas. 

Sealing by filling in the uneven surfaces in the 
cylinder wall, valve stems and turbocharger oil seals. 

Cleaning by holding contaminants in suspension to 
prevent a build up of deposits on the engine surfaces.  
In addition, it must also provide: 

Dampening and cushioning of components that 
operate under high stress, such as gears and push 
tubes. 

Protection from oxidation and corrosion. 
Engine lubricating oil must be changed when it can no 
longer perform its functions within an engine. Oil does 
not wear out, but it becomes contaminated to the 
point that it can no longer satisfactorily protect the 
engine. Contamination of the oil is a normal result of 
engine operation. During engine operation a wide 
variety of contaminants are introduced into the oil. 
Some of theses are: 

Byproducts of Engine Combustion ----
aspartames, soot and acids from partially burned fuel. 

Acids, varnish and sludge which are formed as a 
result of the oxidation of the oil as it breaks down or 
decomposes. 

Dirt entering the engine through the combustion air, 
fuel, while adding or changing lubricating oil. 
The oil must have an additive package to combat 
theses contaminates. The package generally consists 
of: 

Detergents/Dispersants which keep insoluble matter 
in suspension until they are filtered from the oil or are 
removed with the oil change. This prevents sludge 
and carbon deposits from forming in the engine. 

Inhibitors to maintain the stability of the oil, prevent 
acids from attacking metal surfaces and prevent rust 
during the periods the engine is not operating. 

Other Additives that enable the oil to lubricate highly 
loaded areas, prevent scuffing and seizing, control 
foaming and prevent air retention in the oil. 
 
Oil Performance Classification System 
The performance of oil which has been used in 
Chongqing-Cummins to see another document 
3165408. 
 
Break-In Oils 
Special “break-in” lubricating oils are not recommend-
ded for new or rebuilt Chongqing-Cummins engines. 
Use the same lubricating oils used in normal engine 
operation. 
 
Viscosity Recommendations 
The viscosity of an oil is a measure of its resistance to 
flow. The Society of Automotive Engineers has 
classified engine oils in viscosity grades; Table 3-1 
shows the viscosity range for these grades. Oil that 
meet the low temperature (0 [℉ -18 ])  ℃ requirement 
carry a grade designation with a “W” suffix. Oils that 
meet both the low and high temperature requirements 
are referred to as multigrade or multiviscosity grad oils. 
Multigrade oils are generally produced by adding 
viscosity index improver additives to retard the 
thinning effects low viscosity base oil will experience 
at engine operating temperatures. Multigrade oils that 
meet the requirements of the API classifications are 
recommended for use in Chongqing-Cummins 
engines. 

Caution: If engine oils are used in transmissions 
or gear boxes the respective manufacturers 
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should be contracted regarding the required oil 
viscosity and content for these components. 

Cummins and CQAEP recommend the use of 
multigrade lubricating oil with the viscosity grades 
shown in Table 3-2. Table 3-2 shows Cummins 
viscosity grade recommendations at various ambient 
temperatures. The only viscosity grades 
recommended are those shown in this table. 
Cummins has found that the fuse of multigrade 
lubricating oil improve oil consumption control, 
improved engine cranking in cold conditions while 
maintaining lubrication at high operating temperatures 
and may contribute to improved fuel consumption. 
Cummins and CQAEP do not recommend the use of 
single grade lubricating oils. In the event that the 
recommended multigrade oil is not available, single 
grade oils may be substituted. 

Caution: When single grade oil is used, be sure 
that the oil will be operating within the tempe-
rature ranges shown in Table 3-3. 
The primary criterion for selecting an oil viscosity 
grade is the lowest temperature the oil will experience 
while in the engine oil sump. Bearing problems can be 
caused by the lack of lubrication during the cranking 
and start up of a cold engine when the oil being used 
is too viscous to flow properly. Change to a lower 
viscosity grade if oil as the temperature of the oil in 
the engine oil sump reaches the lower end of the 
ranges shown in Table 3-2. 
 
Synthetic Lubricating Oil 
Synthetic oils for use in diesel engines are primarily 
blended from synthesized hydrocarbons and esters. 
These base oils are manufactured by chemically 
reacting lower molecular weight materials to produce 
a lubricant that has planned predictable properties. 
Synthetic oil was developed for use in an extreme 
environment where the ambient temperature may be 
as low as -50  [℉ -45 ] and extremely high engine ℃
temperatures at up to 400  [205 ]. Under these ℉ ℃
extreme conditions petroleum base stock lubricates 
(mineral oil) do not perform satisfactorily. 
Cummins Engine Co., Inc. and CQAEP recommends 
synthetic lubricating oil for use in Cummins engines 
operating in areas where the ambient temperature is 
consistently lower than -13  [℉ -25 ]. Synthetic ℃
lubricating oils may be used at higher ambient 
temperatures provided they meet the appropriate API 
Service categories and viscosity grades. 
Cummins Engine Co., Inc. and CQAEP recommend 
the same oil change interval be followed for synthetic 

lubricating oil as that for petroleum based lubricating 
oil. 
 
Artic Operations 
For engine operation in areas where the ambient 
temperature is consistently below -13  [℉ -25 ] and ℃
where there is no provision to keep the engine warm 
when it is not operating, the lubricating oil should 
meet the requirements in Table 3-4. Oil meeting these 
requirements usually has synthetic base stocks. SAE 
5 W viscosity grade synthetic oils may be used 
provided they meet the minimum viscosity 
requirement at 212  [100 ].℉ ℃  
 
Grease
Cummins Engine Company, Inc., recommends use of 
grease meeting the specifications of MIL-G-3545, 
excluding those of sodium or soda soap thickeners. 
Contact the lubricant supplier for grease meeting 
these specifications. 

Caution: Do not mix brands of grease. Damage to 
the bearings may result. Excessive lubrication is 
as harmful as inadequate lubrication. After 
lubricating the fan hub, replace both pipe plugs. 
Use of fittings will allow the lubricant to be thrown 
out, due to rotate speed. 

Fuel Oil 
Chongqing-Cummins Diesel Engines have been 
developed to take advantage of the high energy 
content and generally lower cost of No. 2 Diesel Fuels. 
Experience has shown that a Chongqing-Cummins 
Diesel Engine will also operate satisfactorily on No.1 
fuels or other fuels within the following specifications 
Table 3-5. 

Coolant
Water should be clean and free of any corrosive 
chemicals such as chloride, sulphates and acids. It 
should be kept slightly alkaline with pH value in range 
of 8.5 to 10.5. Any water which is suitable for drinking 
can be treated as described in the following 
paragraphs for use in an engine. 
Maintain the Fleetguard DCA Water Filter on the 
engine. The filter by-passed a small amount of coolant 
from the system via a filtering and treating element 
which must be replaced periodically. 

1. In summer, with no antifreeze, fill system with 
water. 

2. In winter, select an antifreeze except anti-
freeze with anti-leak additive and use with 
water as required by temperature.  

 Note: Some antifreeze also contains anti-leak 
additives such as inert inorganic fibers, polymer 
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Use of fittings will allow the lubricant to be thrown 
out, due to rotate speed. 
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content and generally lower cost of No. 2 Diesel Fuels. 
Experience has shown that a Chongqing-Cummins 
Diesel Engine will also operate satisfactorily on No.1 
fuels or other fuels within the following specifications 
Table 3-5. 

Coolant
Water should be clean and free of any corrosive 
chemicals such as chloride, sulphates and acids. It 
should be kept slightly alkaline with pH value in range 
of 8.5 to 10.5. Any water which is suitable for drinking 
can be treated as described in the following 
paragraphs for use in an engine. 
Maintain the Fleetguard DCA Water Filter on the 
engine. The filter by-passed a small amount of coolant 
from the system via a filtering and treating element 



particles or ginger root. These antifreeze should not 
be used in conjunction with the water filter. The filter 
element will filter out the additives and/or become 
clogged and ineffective. 
 

3. Install or replace DCA Water Filter as follows 
and as recommended in Section 2. 

 
New Engines Going Into Service Equipped With 
DCA Water Filters 

1. New engines shipped from the factory are 
equipped with water filters containing a DCA 
pre-charge element. This element is compa-
tible with plain water or all permanentype 
anti-freezes except Methoxy Pro-panel. See 
Table 3-6 for Methoxy Pro-panel pre-charge 
instructions. 

2. At the first “B” check (oil change period) the 
DCA pre-charge element be changed to DCA 
Service Element. See Table 3-6. 

3. Replace the DCA Service Element at each 
succeeding “B” check. 
a. If make-up coolant must be added be-

tween element changes, use coolant 
from a pretreated supply, see “Make-Up 
Coolant Specifications”, Section 2. 

b. Each time system is drained, pre-charge 
according to Table 3-6. 

4. Service element may be changed at “C” 
check if 3300858 (DCA-4L) direct chemical 
additive is added to the cooling system at 
each “B” check between service element 
changes. One bottle of direct additive should 
be used for every 10 gallon of cooling system 
capacity. Add one bottle for every 15 gallon 
capacity if methoxy pro-panel antifreeze is 
used in the cooling system. 

5. To insure adequate protection have the 
coolant checked at each third element 
change or more often. See “Check Engine 
Coolant”, Section  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table: 3-1: SAE Viscosity Numbers for Lubricating Oils 
Viscosity Range 

Mill Pascal-
second, mPa.s 
(centipoise,cP) 

@ 0℉[-18℃]

Millimetre2/second, mm2/s
(centistokes, cSt) @ 

212℉[100℃]
SAE

Viscosity 
Grade

Maximum Minimum Maximum 
5W 1250 3.8 ---- 
10W 2500 4.1 ---- 
15W 5000 5.6 ---- 
20W 10000 5.6 ---- 
20 ---- 5.6 Less than 9.3
30 ---- 9.3 Less than 12.5
40 ---- 12.5 Less than 16.3
50 ---- 16.3 Less than 21.9

1. SAE Recommended Practice J300d 
2. 1mPa.s=1 cP 
3. 1mm2/s=cSt

 
Table 3-2: Cummins Recommendations for Viscosity 
Grade vs. Ambient Temperature 
SAE Viscosity 
Grade*

Ambient Temperature** 

Recommended  
10W-30 -13℉ to 95℉ [-25℃ to 35℃]
15W-40 14℉ and above [-10℃ and above] 
20W-40 32℉ and above [0℃ and above] 
* SAE-5W mineral oils should not be used. 
** For temperature consistently below -13℉[-25℃] See 
Table 3-4. 

 
Table 3-3: Alternate Oil Grades 
10W -13℉ to 32℉ [-25℃ to 0℃]
20W 23℉ to 68℉ [-5℃ to 20℃]
20W-20* 23℉ to 68℉ [-5℃ to 20℃]
20 23℉ to 68℉ [-5℃ to 20℃]
30 39℉ and above [4℃ and above] 
40 50℉ and above [10℃ and above] 
*20w-20 is not considered a multigrade even though it 
meets two grades. 
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3. 1mm
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SAE Viscosity 
Grade*

Ambient Temperature** 
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10W-30 -13℉ to 95℉
15W-40 14℉ and above [-10
20W-40 32℉ and above [0
* SAE-5W mineral oils should not be used. 
** For temperature consistently below -13
Table 3-4. 
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20 23℉ to 68℉ [-5℃ to 20℃]
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Table 3-4: Arctic Oil Recommendations 

Parameter (Test 
Method) Specifications 

Performance API Classification CC/SC 
Quality Level API Classification CC/SC 
Viscosity 10,000 mPa.s Max. at -31℉[-35℃]

4.1mm2/s Min. at 212℉[100℃]
Pour Point (ASTM 
D-97)

Min. of 9℉[5℃] Below the Lowest 
Expected Ambient Temperature 

Sulfated Ash 
Content

1.85% by Weigh Maximum 

 
Table 3-5: Recommended Fuel Oil Properties: 
Viscosity (ASTM 
D-445)

1.3 to 5.8 centistokes [1.3 to 5.8 
mm2 per second] at 104℉[40℃]

Cetane Number 
(ASTM D-613) 

40 minimum except in cold 
weather or in service with 
prolonged low loads, a higher 
cetane number 

Sulfur Content 
(ASTM D-129 or 
1552)

Not to exceed 1% by weight. 

Water and 
Sediment (ASTM 
D1796) 

Not to exceed 0.1% by weight. 

Carbon Residue 
(Ransbottom
ASTM D-524 or D-
189)

Not to exceed 0.25% by weight on 
10% residue. 

Flash Point 
(ASTM D-93) 

125℉ [52℃] minimum. Certain 
marine registries require higher 
flash points. 

Density
(ASTM D-287) 

30℉ to 40℉ [-1℃ to 6℃] A.P.I. at 
60℉ [16℃] (0.816 to 0.876 Sp. 
Gr.).

Cloud Point 
(ASTM D-97) 

10℉ [-12℃] below lowest 
temperature expected to operate 
at.

Active Sulfur-
Copper Strip-
Corrosion (ASTM 
D-130)

Not to exceed No. 2 rating after 3 
hours at 122℉ [50℃].

Ash
(ASTM D-482) Not to exceed 0.02%by weight. 

Distillation
(ASTM D-86) 

The distillation curve should be 
smooth an continuous. At least 
90% of the fuel should evaporate 
at less than 680℉ [360℃]. All of 
the fuel should evaporate at less 
than 725℉ [385℃]

Table 3-6: Spin-On Type DCA Water Filter 
Ethylene Glycol Base Antifreeze 

Cooling
System

Capacity (U.S. 
Gallons)

DCA-4L
Precharge

(P/N
3300858)

Service
Element(s)

[New Part 
No.]

0-8 1 WF-2010
(P/N 299080) [2051] 

9-15 2 WF-2010 [2051] 
16-30 5 WF-2010 [2051] 
31-60 10 (2)WF-2010 [2051] 
35-90 12 (2)WF-2016

(P/N 299086 [2053] 
70-90 (KT38) 16 (4)WF-2010 [2051] 

Notes: A “DCA Unit”=1.5dry ounces(42.5 grams) or 4 
liquid ounces (0.12 liters). 
Methoxy Propanol Base Antifreeze 
DCA-4L Precharge Service DCA Units

DCA Units (P/N
3300858)

Elemtnt(s)
[New Part No.]

4 1 WF-2011[2050]
(P/N 3300721) 2

4 2 WF-2011[2050] 2 
4 4 WF-2011[2050] 2 
4 8 WF-2011[2050] 2 
8 8 WF-2017[2052]

(P/N 300724) 6
4 16 WF-2011[2050] 2 
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] Below the Lowest 
Expected Ambient Temperature 

Table 3-5: Recommended Fuel Oil Properties: 
1.3 to 5.8 centistokes [1.3 to 5.8 

 per second] at 104℉[40℃]
40 minimum except in cold 
weather or in service with 
prolonged low loads, a higher 
cetane number 

Not to exceed 1% by weight. 

Sediment (ASTM Not to exceed 0.1% by weight. 

Carbon Residue 
(Ransbottom
ASTM D-524 or D-
189)

Not to exceed 0.25% by weight on 
10% residue. 

Flash Point 
(ASTM D-93) 

125℉ [52℃] minimum. Certain 
marine registries require higher 
flash points. 
30℉ to 40℉ [-1℃ to 6℃] A.P.I. at 
60℉ [16℃] (0.816 to 0.876 Sp. 
Gr.).
10℉ [-12℃] below lowest 
temperature expected to operate 

Not to exceed No. 2 rating after 3 
hours at 122℉ [50℃].

Not to exceed 0.02%by weight. 
The distillation curve should be 
smooth an continuous. At least 
90% of the fuel should evaporate 

]. All of 
the fuel should evaporate at less 

70-90 (KT38) 16 (4)WF-2010 [2051] 
Notes: A “DCA Unit”=1.5dry ounces(42.5 grams) or 4 
liquid ounces (0.12 liters). 
Methoxy Propanol Base Antifreeze 
DCA-4L Precharge Service 

DCA Units (P/N
3300858)

4 1 
4 2 WF-2011[2050] 2 
4 4 WF-2011[2050] 2 
4 8 WF-2011[2050] 2 
8 8 WF-2017[2052]

(P/N 300724) 
4 16 WF-2011[2050] 2 



Capscrew Markings and Torque Values 
Current Much Used Much Used Used at Times Used at Times 

To 1/2~69,000[476]    
To 3/4~64,000[441] To 3/4~120,00[827] To 5/8~140,000[965] 150,000[1034] 

Minimum Tensile
Strength
 PSI MPa To 1~55,000[379] To 1~115,000[793] To 3/4~133,000[917]  

Quality of Material Indeterminate Minimum 
Commercial Medium Commercial Best Commercial

SAE Grade Number 1 or 2 5 6 or 7 8 
Capscrew Head Markings
Manufacturer’s marks may vary 

These are all SAE 
Grade 5（3 line）

Capscrew Body Size
(Inch)-(Thread)

Torque            
Ft-Lb[N.m]

Torque            
Ft-Lb[N.m]

Torque
Ft-Lb[N.m]

Torque            
Ft-Lb[N.m]

1/4      -20 
               -28 

5[7] 
6[8] 

8[11] 
10[14] 

10[14] 12[16] 
14[19] 

5/6      -18 
               -24 

11[15] 
13[18] 

17[23] 
19[26] 

19[26] 24[33] 
27[37] 

3/8      -16 
               -24 

18[24] 
20[27] 

31[42] 
35[47] 

34[46] 44[60] 
49[66] 

7/16     -14 
               -20 

28[38] 
30[41] 

49[66] 
55[75] 

55[75] 70[95] 
78[106] 

1/2      -13 
               -20 

39[53] 
41[56] 

75[102] 
85[115] 

85[115] 105[142] 
120[163] 

9/16     -12 
                -18 

51[69] 
55[75] 

110[149] 
120[163] 

120[163] 155[210] 
170[231] 

5/8      -11 
               -18 

83[113] 
95[129] 

150[203] 
170[231] 

167[226] 210[285] 
240[325] 

3/4      -10 
               -16 

105[142] 
115[153] 

270[366] 
295[400] 

280[380] 375[508] 
420[569] 

7/8      -9 
              -14 

160[217] 
175[237] 

395[563] 
435[590] 

440[597] 605[820] 
675[915] 

1         -8 
              -14 

235[319] 
250[339] 

590[800] 
660[895] 

660[895] 910[1234] 
990[1342] 

Note: 
1. Always use the torque values listed above when specific torque values are not available. 
2. Do not use above values in place of those specified in other sections of this manual; special attention should be observed 

when using SAE Grade 6,7 and 8 capscrews. 
3. The above is based on use of clean, dry threads. 
4. Reduce torque by 10% when engine oil is used as a lubricant. 
5. Reduce torque by 20% if new plated capscrews are used. 
6. Capscrews threaded into aluminum may require reductions in torque of 30% or more of Grade 5 capscrews torque and 

must attain two capscrew diameters of thread engagement. 
Caution: If replacement capscrews are of a higher grade than originally supplied, adhere to torque specifications for that 
placement.
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To 1~55,000[379] To 1~115,000[793] To 3/4~133,000[917] 
Minimum 

Commercial 
5 

Capscrew Body Size
(Inch)-(Thread)

Torque            
Ft-Lb[N.m]

Torque            
Ft-Lb[N.m]

Torque
Ft-Lb[N.m]

               -28 
5[7] 
6[8] 

8[11] 
10[14] 

10[14] 

5/6      -18 
               -24 

11[15] 
13[18] 

17[23] 
19[26] 

19[26] 

3/8      -16 
               -24 

18[24] 
20[27] 

31[42] 
35[47] 

34[46] 44[60] 
49[66] 

7/16     -14 
               -20 

28[38] 
30[41] 

49[66] 
55[75] 

55[75] 70[95] 
78[106] 

1/2      -13 
               -20 

39[53] 
41[56] 

75[102] 
85[115] 

85[115] 105[142] 
120[163] 

51[69] 
55[75] 

110[149] 
120[163] 

120[163] 155[210] 
170[231] 

83[113] 
95[129] 

150[203] 
170[231] 

167[226] 210[285] 
240[325] 

105[142] 
115[153] 

270[366] 
295[400] 

280[380] 

160[217] 
175[237] 

395[563] 
435[590] 

440[597] 

235[319] 
250[339] 

590[800] 
660[895] 

660[895] 

1. Always use the torque values listed above when specific torque values are not available. 
hose specified in other sections of this manual; special attention should be observed 

ne oil is used as a lubricant. 
 plated capscrews are used. 

6. Capscrews threaded into aluminum may require reductions in torque of 30% or more of Grade 5 capscrews torque and 
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Operating Principles 
Dependable service can be expected from a 
Chongqing-Cummins Diesel Engine when the ope-
rating procedures are based up in a clear under-
standing of the engine working principles. Each part of  
 

the engine affects the operation of every other 
working part and of the engine as a whole. 
Chongqing-Cummins Diesel Engines treated in this 
manual are four-stroke-cycle, high-speed, full-diesel 
engines. 
 
 

Chongqing-Cummins Diesel Engines  
Chongqing-Cummins Diesel Cycle 
Chongqing-Cummins Diesel Engines differ from spark 
ignited engines in a number of ways. Compression 
ratios are higher; the charge taken into combustion 
chamber during the intake stroke consists of air only 
with no fuel mixture. Cummins Injectors receive low-
pressure fuel from the fuel pump and deliver it into 
individual combustion cha-mbers at the proper time, in 
equal quantity and atomized condition for burning. 
Ignition of fuel is caused by heat of compressed air in 
the combustion chamber. 
It is easier to understand the function of engine parts 
if it is known what happens in the combustion 
chamber during each of the four pistons strokes of the 
cycle. The four strokes and order in which they occur 
are: Intake Stroke, Compression Stroke, Power 
Stroke and Exhaust Stroke. 
In order for the four strokes to function properly, 
valves and injectors must act in direct relation to each 
of the four strokes of the piston. The intake valves, 
exhaust valves and injectors are camshaft actuated, 
linked by tappets or cam followers, push rods, rocker 
levers and valve crossheads. The camshaft is gear 
driven by the crankshaft gear, thus rotation of the 
crankshaft directs the action of the camshaft which in 
turn controls the opening and closing sequence of the 
valves and the injection timing (fuel delivery). 
 
Intake Stocks 
During intake stroke, the piston travels downward; 
intake valves are open, and exhaust valves are closed. 
The down ward travel of the piston allows air from the 
atmosphere to enter the cylinder. On turbocharged 
engines the intake manifold is pressurized as the 
turbocharger forces more air into the cylinder through 
the intake manifold. The intake charge consists of air 
only with no fuel mixture. 
 
Compression Stroke 
 At the end of the intake stroke, intake vales close and 
piston starts upward on compression stroke. The 
exhaust valves remain closed. 
At end of compression stroke, air in combustion 
chamber has been forced by piston to occupy a 
smaller space (depending upon engine model and 

one-fourteenth to one-sixteenth as great in volume) 
than it occupied at beginning of stroke. Thus, a 
compression ratio is the direct proportion in the 
amount of air in the combustion chamber before and 
after being compressed. 
Compressing air into a small space causes tem-
perature of the air to rise to a point high enough for 
ignition of fuel. 
During last part of compression stroke and early part 
of power stroke, a small metered charge of fuel is 
injected into combustion chamber. 
Almost immediately after fuel charge is injected into 
combustion chamber, fuel is ignited by the existing hot 
compressed air. 
 
Power Stroke 
During the beginning of the power stroke, the piston is 
pushed downward by the burning and expanding 
gases; both intake and exhaust valves are closed. As 
more fuel is added and burns, gases get hotter and 
expand more to further force piston down ward and 
thus add driving force to crankshaft rotation. 
 
Exhaust Stroke 
During exhaust stroke, intake valves are closed, 
exhaust valves are open, and piston on upstroke.  
Upward travel of piston forces burned gases out of 
combustion chamber through open exhaust valve 
ports and into the exhaust manifold. 
Proper engine operation depends upon two things---- 
first, compression for ignition; and second, that fuel be 
measured and injected into cylinders im-proper 
quantity at proper time. 
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Chongqing-Cummins Diesel Engines
Chongqing-Cummins Diesel Engines differ from spark 
ignited engines in a number of ways. Compression 
ratios are higher; the charge taken into combustion 
chamber during the intake stroke consists of air only 
with no fuel mixture. Cummins Injectors receive low-
pressure fuel from the fuel pump and deliver it into 
individual combustion cha-mbers at the proper time, in 
equal quantity and atomized condition for burning. 
Ignition of fuel is caused by heat of compressed air in 
the combustion chamber. 
It is easier to understand the function of engine parts 
if it is known what happens in the combustion 
chamber during each of the four pistons strokes of the 
cycle. The four strokes and order in which they occur 
are: Intake Stroke, Compression Stroke, Power 
Stroke and Exhaust Stroke. 
In order for the four strokes to function properly, 
valves and injectors must act in direct relation to each 
of the four strokes of the piston. The intake valves, 
exhaust valves and injectors are camshaft actuated, 
linked by tappets or cam followers, push rods, rocker 
levers and valve crossheads. The camshaft is gear 
driven by the crankshaft gear, thus rotation of the 
crankshaft directs the action of the camshaft which in 

and closing sequence of the 
valves and the injection timing (fuel delivery). 

During intake stroke, the piston travels downward; 
intake valves are open, and exhaust valves are closed. 
The down ward travel of the piston allows air from the 
atmosphere to enter the cylinder. On turbocharged 
engines the intake manifold is pressurized as the 

one-fourteenth to one-sixteenth as great in volume) 
than it occupied at beginning of stroke. Thus, a 
compression ratio is the direct proportion in the 
amount of air in the combustion chamber before and 
after being compressed. 
Compressing air into a small space causes tem-
perature of the air to rise to a point high enough for 
ignition of fuel. 
During last part of compression stroke and early part 
of power stroke, a small metered charge of fuel is 
injected into combustion chamber. 
Almost immediately after fuel charge is injected into 
combustion chamber, fuel is ignited by the existing hot 
compressed air. 

Power Stroke 
During the beginning of the power stroke, the piston is 
pushed downward by the burning and expanding 
gases; both intake and exhaust valves are closed. As 
more fuel is added and burns, gases get hotter and 
expand more to further force piston down ward and 
thus add driving force to crankshaft rotation. 

Exhaust Stroke 
During exhaust stroke, intake valves are closed, 
exhaust valves are open, and piston on upstroke.  
Upward travel of piston forces burned gases out of 
combustion chamber through open exhaust valve 
ports and into the exhaust manifold. 
Proper engine operation depends upon two things---- 
first, compression for ignition; and second, that fuel be 
measured and injected into cylinders im-proper 
quantity at proper time. 
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Lubricating System  
 
Chongqing-Cummins engines are pressure lubricated; 
pressure is supplied by a gear-type lubricating oil 
pump located in oil pan or on side of the engine. 
A pressure regulator is mounted in the lubricating oil 
pump to control lubricating oil pressure. 
Filters and screens are provided in lubricating oil 
system to remove foreign material from circulation 
and prevent damage to bearings or mating surfaces. 
A by-pass valve is provided in full-flow oil filter head 
as insurance against interruption of oil flow by a dirty 
or clogged element. 
Maximum cleansing and filtration is achieved through 
use of both by-pass and full-flow, lubricating oil filters. 
Full-flow filters are standard on all engines; by-pass 
filters are used on all turbocharged models and 
optionally on all other engines. 
Some engines are equipped with special oil pans and 
filters for some applications, and others with auxiliary 
oil coolers to maintain closer oil temperature 
regulation. 
Turbochargers are lubricated and cooled by same 
lubricating oil used for engine lubrication. 
Fuel pumps and injectors are lubricated by fuel oil. 

KT/KTA 19 Engines 
The KT-19 engines are pressure lubricated by a gear-
type lubricating oil pump located on the exhaust 
manifold side of the engine directly below the water 
pump inside the gear case cover. 
Lubricating oil is drawn from the pan through a suction 
tube, by the lubricating oil pump then transferred from 
the suction cavity by the pump gears into the pressure 
cavity. A pressure regulator valve dumps excess oil 
directly into the pump intake rather than back into the 
pan. From the lubricating oil pump, oil flows to 
lubricating oil cooler, through the cooler, then across 
the block. On air intake side of block it flows to filter 
head. A by-pass valve is provided in the oil inlet cavity 
to assure against interruption of oil flow if filter 
elements become clogged. 
From the filter head oil enters the shells and passed 
through the elements then up, splitting into two 
passages. One flows to the main engine oil pass-age 
and the other to the piston-cooling passage. A second 
pressure control valve, located in the base of the filter 
head, limits the flow of lubricating oil to nozzles 
depending on pump supplied pressure. 
 
 
Main bearings are lubricated through intersecting 
drillings, directly from the main oil passage. Oil flows 

from the main passage into camshaft bushings; from 
these, by constant flow, it goes to cam follower shafts 
and up through the cylinder heads. The cam followers 
are individually drilled to supply lubricating oil to 
rollers and push tube seats. The rocker lever 
bushings are also shaft lubricated. 
Adjusting screws are lubricated through drillings in 
levers and bushings. 
The connecting rod bearings get lubrication from 
cross drillings in the crankshaft, oil then flows through 
angle drillings in the connecting rods to lubricate 
piston pins and bushings. It is then routed from the 
main passage through drillings in the gear housing 
and cover to the camshaft and water pump idler gears. 
It then moves across to the gear cover and is routed 
by drillings to the rest of the gears and bushings. 
Filtered and cooled lubricating oil is routed to the 
turbocharger though an external drilling in the gear 
housing. Turbocharger drain oil is dumped directly 
into the crankcase. 
 
KT/KTA 38 and KTA 50 Engines 
The KT/KTA38 engines are pressure lubricated by a 
gear-type lubricating oil pump located in the oil pan at 
the rear of the engine. The pump is mounted to block 
directly below crankshaft and is driven from rear 
crankshaft gear. 
Lubricating oil is drawn from the pan, through a 
suction tube, by the pump then transferred from 
suction cavity by pump gears into pressure cavity. A 
pressure regulator valve dumps excess oil back into 
the oil pan. 
From lubricating oil pump, oil flows through block 
drillings to lubricating oil cooler located in block “V”, 
through cooler, then to filters which may be mounted 
on either side of block. A by-pass valve is pro-vided in 
filter head oil inlet cavity to assure against interruption 
of oil flow if filter elements become clogged. 
From filter head, oil enters and passes through filter 
elements; it then flows to the main oil pass-age 
located in block “V”. This passage feeds two (2) 
camshafts and two (2) piston cooling drillings in the 
block. Pressure control valves limit the flow of 
lubricating oil to piston cooling nozzles, depending on 
lubricating oil pump pressure. 
Main bearings are lubricated through intersecting 
drillings, directly from the main oil passage. Oil flows 
from main passages into camshaft bushing; from 
there by constant flow, it goes to cam follower shafts 
and up through cylinder heads. The cam followers are 
lubricated from their shaft; cam followers are 
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A pressure regulator is mounted in the lubricating oil 

Filters and screens are provided in lubricating oil 
system to remove foreign material from circulation 
and prevent damage to bearings or mating surfaces. 
A by-pass valve is provided in full-flow oil filter head 
as insurance against interruption of oil flow by a dirty 

Maximum cleansing and filtration is achieved through 
use of both by-pass and full-flow, lubricating oil filters. 
Full-flow filters are standard on all engines; by-pass 
filters are used on all turbocharged models and 
optionally on all other engines. 
Some engines are equipped with special oil pans and 
filters for some applications, and others with auxiliary 
oil coolers to maintain closer oil temperature 
regulation. 
Turbochargers are lubricated and cooled by same 
lubricating oil used for engine lubrication. 
Fuel pumps and injectors are lubricated by fuel oil. 

KT/KTA 19 Engines 
The KT-19 engines are pressure lubricated by a gear-
type lubricating oil pump located on the exhaust 
manifold side of the engine directly below the water 
pump inside the gear case cover. 
Lubricating oil is drawn from the pan through a suction 
tube, by the lubricating oil pump then transferred from 
the suction cavity by the pump gears into the pressure 
cavity. A pressure regulator valve dumps excess oil 
directly into the pump intake rather than back into the 
pan. From the lubricating oil pump, oil flows to 
lubricating oil cooler, through the cooler, then across 
the block. On air intake side of block it flows to filter 
head. A by-pass valve is provided in the oil inlet cavity 
to assure against interruption of oil flow if filter 

rollers and push tube seats. The rocker lever 
bushings are also shaft lubricated. 
Adjusting screws are lubricated through drillings in 
levers and bushings. 
The connecting rod bearings get lubrication from 
cross drillings in the cranksha
angle drillings in the connect
piston pins and bushings. It is then routed from the 
main passage through drillings in the gear housing 
and cover to the camshaft and water pump idler gears. 
It then moves across to the gear cover and is routed 
by drillings to the rest of the gears and bushings. 
Filtered and cooled lubricating oil is routed to the 
turbocharger though an external drilling in the gear 
housing. Turbocharger drain oil is dumped directly 
into the crankcase. 

KT/KTA 38 and KTA 50 Engines 
The KT/KTA38 engines are pressure lubricated by a 
gear-type lubricating oil pump located in the oil pan at 
the rear of the engine. The pump is mounted to block 
directly below crankshaft and is driven from rear 
crankshaft gear. 
Lubricating oil is drawn from the pan, through a 
suction tube, by the pump then transferred from 
suction cavity by pump gears into pressure cavity. A 
pressure regulator valve dumps excess oil back into 
the oil pan. 
From lubricating oil pump, oil flows through block 
drillings to lubricating oil cooler located in block “V”, 
through cooler, then to filters which may be mounted 
on either side of block. A by-pass valve is pro-vided in 
filter head oil inlet cavity to assure against interruption 
of oil flow if filter elements become clogged. 
From filter head, oil enters and passes through filter 
elements; it then flows to the main oil pass-age 
located in block “V”. This passage feeds two (2) 
camshafts and two (2) piston cooling drillings in the 
block. Pressure control valves limit the flow of 
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