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3,633,314 
INTERNAL COMBUSTION ENGINE 

LUBRTCATING SYSTEM 
George H. Wetterhahn, Pontiac, Mich, assignor to Gen 

eral Motors Corporation, Detroit, Mich, a corpora 
tion of Delaware . 

Filed May 16, 1960, Ser. No. 29,396 
8 Claims. (Cl. 184-6) 

This invention relates to internal combustion engines, 
particularly to lubrication systems applicable to V-type in 
ternal combustion engines for trucks or other heavy duty 
applications. 1 

There are many differences between heavy duty engines 
such as are used in trucks and light duty engines such as 
are used in passenger automobiles. These involve ma 
terials, bearings, cooling, ignition, lubrication, etc. Also 
there are engines used on passenger automobiles which 
would be very applicable for heavy duty use if lubrication 
were su?icient under all conditions of operation. It is 
with the provision a lubrication system that will ade 
quately cool and lubricate and supply oil to all parts of 
any internal combustion engine under all conditions of 
operation, that this invention is concerned. 

In the drawing: ‘ 
FIGURE 1 is a longitudinal sectional view through a 

60° V-type six cylinder internal combustion engine hav 
ing a lubricating system embodying the invention. 
FIGURE 2 is a fragmentary cross-sectional view of 

the engine and lubricating system disclosed by FIGURE 1. 
FIGURE 3 is a fragmentary cross-sectional view of the 

engine disclosed by FIGURES l and 2 and particularly 
illustrating certain lubrication features involved in the 
engine. FIGURE 3 is taken substantially in the plane of 
line 3——3 on FIGURE 1 looking in the direction of the 
arrows. 

FIGURES 4 and 5 are other fragmentary cross-sec 
tional views of the engine and lubricating system disclosed 
by the preceding ?gures. FIGURES 4 and 5 are taken 
substantially in the planes of lines 4-4 and 5-5 on 
FIGURE 1 looking in the‘direction of the arrows. 
FIGURE 6 is a phantom view illustrating the lubricating 

system embodied in the engine disclosed by the preceding 
?gures. ' 

The engine it} includes an engine block 11 having op 
positely disposed rows 13 of cylinders 14. The block 11 
is also formed to provide a crankcase 16 communicating 
with the lower ends of the cylinders 14 and closed at the 
lower extremity thereof by an oil pan 17. Withinv the 
crankcase 16, the block 11 is formed to provide bearings 
18 that support journals 19 of a crankshaft 21 on bushings 
22. The cylinders 14 contain pistons 23" that are con 
nected to the crankarms 24 of the crankshaft 21 by con 
necting rods 26. The block 11 is also formed to provide 
bearings 27 that support journals 28, 29 and 31 of a 
camshaft 32 within bushings 33. The camshaft 32 is 
driven by the crankshaft 21 through a drive gear 34 and 
idler gear 36 and a ‘driven gear 37. Inlet and exhaust 
valves 38 are provided for each of the cylinders 14. The 
valves 38 are mounted in valve guides 39' formed in heads 
41 that are bolted or otherwise secured to the block 11 
over the outer ends of the cylinders 14. The valves 38 
are closed by valve springs '42 and opened by rocker 
arms 4-3 that are actuated by push rods 44 and valve lifters 
46, the latter being disposed in positions such that each 
of the valve lifters will be operated by one of the cams 
157 of the camshaft 32 of the engine. The rocker arms 
43 may be mounted on the heads in any suitable manner 
as by employing supports ea in which rocker shafts 49 
for the different rows of cylinders may be clamped or 
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51 for each of the heads are enclosed by rocker arm covers 
52 secured to the heads. The push rods are adapted to 
project through passages 53 that extend through the heads 
between the rocker arm compartments 51 and a cam 
shaft gallery 54 that is formed in the block 11 between ~ 
the rows of cylinders 14. The block 11 is formed within 
the camshaft gallery 54 to provide valve lifter guide bear~ 
ings 56 that support the valve lifters 46 for operative en 
gagement with the earns 47. I 

Oil under pressure maybe provided for lubricating the 
moving parts of the engine by an oil pump 57 that may 
be located in the oil pan 17 of the engine. The pump 
57 may‘ supply oil to an oil ?lter 58 through a passage 
59 and from the oil ?lter to a main supply passage 61 
through a passage 62. The main supply passage 61 is 
formed in the block substantially throughout the length 
of the block and beneath the camshaft 32. The main 
bearings 18 for the crankshaft are supplied with oil from 
the supply passage 61 by bearing supply passages 63‘. The 
connecting rod bearings may be lubricated by employing 
passages 64 in the crankshaft that extend between the 
crankshaft bearings and the connecting rod bearings and 
that are supplied with oil by the bearing supply passages 
63. The camshaft 32 is lubricated by supply passages 
66 that extend between the main oil supply passage 61 
and annular grooves 67 that are formed in the block and 
that extend around the bushings33 midway between the 
ends of the bushings 33. The journals for the camshaft 
32 are lubricated from the annular grooves'6-7 by ports 
68 that are formed on the sides of'the bushings '33-and 
adjacent to thrust areas 69 that are directly opposite .the 
places where the cams 47 engage the valve lifters 46, 
The thrust areas 69 are the places where the greatest loads 
are applied to the bushings 33 when the cams are rotated 
during each revolution to move the lifters 47for actuat 
ing the valve actuating mechanism by which the valves 38 
are opened. The ports 68 are located between the areas 
69 and the valve lifters 46 where there will be the most 
uniform clearance between the journals and the bushings 
throughout each revolution of a camshaft 32. The ports 
68 in each of the end bearings of the camshaft also com 
municate with other ports 71 through communicating pas 
sages 72 formed in the journals 28 and 31 for the end 
bearings of the camshaft. The communicating passages 
'72 are in a position to provide communication between 
the ports 68 and 71 in these hearings. The-ports 71 are 
above the ports 68 but do not communicate with the an‘ 
nular passages 67. The ports 71 are spaced from the 
ports 68 axially of the camshaft 32 and in a position to 
communicate with passages 73 and 74 that are formed 
obliquely in the block 11. One of the passages 73. and 
74 extends toward one bank of cylinders and the‘ other 
toward the other bank of cylinders. The passages'7'3 
and 74 are also spaced from the port 68 axially of the 
camshaft so as not to communicate with the annular pas 
sages 67. The opposite ends of the passages 73- and T4 
communicate with passages 114 in the cylinder head 41 
and end rocker arm shaft supports 48 to‘carry oil to the 
passages '76 in the rocker shafts 49 for the differentrows 
of cylinders. Hollow dowels 112, having a tight ?t in 
passage 74 in the block 11 and a snug ?t in the cylinder 
head 41 serve as seals to reduce the sealing requirement 
of the cylinder head gasket 116 and to limit the amount 
of leakage possible in the event of failure of the cylinder 
head gasket. The passages 76 lubricate the rocker arms 
43 and the ends of the rocker arms contacting the stems 
of the valves 38 and the outer ends of the push rods 44 
through ports '77 that are formed in the rocker shafts 
49 and in the journals thereon supporting the rocker arms 
43. It will be noted from FIGURE 1 that the communi 
cating passages 72 are on the same side'of the journals 
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28 and 31 of the cam shaft 32 but the passages, 73. and 
74 are on different sides of the camshaft. The rotation 
of the camshaft will therefore cause the connecting pas 
sages 72 to provide alternate communication with 'the. 
passages 73 and 74 so that oil under pressure will be al 
ternately supplied to the passages 76 in the different 
banks 13 of the cylinders 14. Oil pressure is always less 
in the passages 76 than in the main engine oiling system 
because oil is supplied to passages 76 as full engine oil 
pressure only at the times when the passages 72 provide 
communication between the ports 68 and 71. 

Oil is supplied by the annular passage around the bush 
ing for the front camshaft bearing for lubricating the 
gears 34, 36 and 37 by which the camshaft 32 is driven 
by the crankshaft 21. The port 70 in camshaft bushing 
33 communicates with passage 78 through the communi 
cating passage 72, when the camshaft is rotated to pro 
vide a passage 72, between port 70 and a port 116 formed 
in the bushing 33 at the end of passage 78, to carry oil 
from the annular groove 67 to the metering jet 117 near 
the other end of the passage 78. The metering jet 117 
is located immediately above the gear 37 and serves to 
spray oil out over the gear 37, to lubricate gears 37, 36 
and 34 by which the camshaft 32 is driven by the crank 
shaft 21. The port '116 is above the port 68 but does not 
communicate directly with the annular passage 67. The 
port 116 is spaced from the port 68 axially of the cam 
shaft 32 and in a position to communicate directly with 
passage 78 that is formed obliquely in the block 11. The 
rotation of the camshaft 32 will cause oil under full sys 
tem pressure to be admitted to the passage 78 for an in 
terval of a few degrees each revolution of the camshaft, 
with the result that oil is delivered to the passage 78 with 
a series of high pressure pulses. The metering jet 117 
restricts the flow from the passage 78 in such a way as to 
convert the oil flow to a continuous low pressure spray 
over the gears. The stub shaft 79 on which the gear 36 
is rotatably mounted is also lubricated by the passage 63 
that lubricates the front main bearing of the crankshaft 
21. The stub shaft 79 is secured in an opening 81 in the 
block 11, the inner end of the opening being formed to 
project into the passage 63 so that the opening will be 
?lled with oil inwardly of the part of the shaft 79 that 
projects into the opening. A supply passage 82 in the 
shaft.79 supplies oil from the passage 63 and the opening 
81 to the surface of a bushing 83 which is pressed into 
the gear 36. 

Oil also is supplied to two valve lifter supply passages 
84 by the annular passages 67 for the two intermediate 
bearings 27. The passages 84 extend through the block 
11 in each row, 13 of cylinders 14 and intersect the guide 
bearings 56 in which the valve lifters 46 are reciprocably 
mounted. The passages 84 also are above the passages 
61, are parallel to the passages 61 and are above and on 
each side of the camshaft32. Oil is supplied to the pas 
sages 84 through passages 86, one of which communicates 
with one and the other with the other of the annular pas 
sages 67 in the intermediate camshaft bearings 27. The 
valve lifters 46 may have circumferential grooves 87 
which receive the oil for each valve lifter for lubricating 
the guide bearings 56 and for internally supplying the 
valve. lifters with oil for operating the valve lifters. A 
channel 88 which may be formed in the block 11 surrounds 
the camshaft 32 and its bearings and the lower ends of 
the valve lifters 46 and their bearings. The channel 88 
extends throughout the length of the block 11 and ter 
minates in. the end walls of the block to receive and to 
collect the oil that escapes from the ends of the camshaft 
bearings and from the lower ends of the valve lifter guide 
bearings. The channel 88 also will collect oil from the 
rocker arm compartments 51 that flows downwardly 
through the passages 53 andinto the upper part of the 
camshaft gallery 54. The channel 88 however is divided 
into three sections by the webs that support the inter 
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4 
mediate bearings 27 for the camshaft 32. However, the 
camshaft gallery 54 is continuous through the length of 
the block above the intermediate bearings and the parti 
tions formed by the webs supporting the bearings. Each 
section of the channel 88 is provided with over?ow pas 
sages indicated at 89 and which limit the oil level in each 
of the channel sections. The upper ends of the passages 
89 are below the axis of the camshaft 32 but above the 
lower extremities of the cams 47 so that the cams will dip 
into the oil collected by the channel sections during each 
revolution of the camshaft 32. The lower ends of the 
passages 89 communicate with the crankcase 16 and re 
turn the over?ow oil from the channel sections to the 
crankcase. The oil below this oil level lubricates the 
cams so that they will always be lubricated when they en 
gage the lower ends of the valve lifters 46. 
The rear section of the channel 88 also surrounds a 

gear 91 on the camshaft 32 which drives a gear 93 on 
the lower end of a shaft 94 which drives the ignition 
distributor 96 for the engine 10. The shaft 94 is mounted 
in a bearing 97 which forms a part of the distributor 96 
and which is secured in an opening in the block 11 by 
a clamp 98. The gear 91 also dips into the oil collected 
in the channel 88 for lubricating the teeth of the gears 
91 and 93. Also as the gear 91 rotates in the oil in the 
channel the teeth of the gear will carry an excess amount 
of oil upwardly on the side of the gear away from the 
shaft 94 and centrifugal force resulting from rotation 
of the gear will throw this oil outwardly above the gear 
and into a cavity 99 in the adjacent side of the bearing 
97 and above the lower end of the bearing 94. The cylin 
der block 11 is formed around the distributor shaft bear 
ing 97 in such a way as to provide an enclosure 110 
around. the outside of the lower part of the cavity 99 
to maintain a predetermined level of oil in the cavity. 
The oil enters the upper part of the cavity 99 through 
a passage 111 in the portion of the cylinder block 11 
above the enclosure 110. An inlet port 101 is formed 
in the bearing 94 between the cavity 99 and an opening 
102 about. midway between the upper and lower ends 
of a bushing 103 that supports the shaft 94 in the hear 
ing 97. The oil supplied by the port 101 to the bearing 
will flow in opposite directions in the bushing 103, some 
of the oil being discharged from the upper end and some 
from the lower end of the bushing. The oil that ?ows 
upwardly in the bushing will be discharged downwardly 
into the camshaft gallery by an outlet port 104- that is 
formed in the bearing 97 above the upper end of the bush 
ing 103. The outlet port discharges the oil into a part 
of the camshaft gallery 54 that surrounds the lower end 
of the bearing 97. The oil that ?ows downwardly in the 
bushing 103 will ?ow outwardly into the camshaft gal 
lery '54 through a clearance 105 between the lower end 
of the bearing 97 and the upper end of the gear 93. 
Some of the oil, however, will ?ow downwardly around 
the lower end of the shaft 94 on which the gear 93 is se 
cured by a pin 106. The oil that flows downwardly 
around this end of the shaft will lubricate a hexagonal 
shaft 107 that projects into an opening in the lower end 
of the. gear 93 and which drives the oil pump 57. The 
lower end of the gear 93 seats in an opening 108 in the 
block 11 and provides a thrust bearing 109 for opposing 
the thrust resulting from the rotation of the gears 91 
and 93. The opening 108 is in the lower part of the 
channel 88 and is always supplied with oil for lubricat 
ing the thrust bearing 109. 
What is claimed: 
1. A lubricating system for an internal combustion 

engine having an engine block formed to provide a crank 
case and oppositely disposed rows of cylinders having 
valves controlling said cylinders and valve actuating 
means including valve lifters operating said valves and 
formed to provide a row of camshaft bearings between 
said rows of cylinders and a‘row of valve lifter guide 
hearings on each- side of’ said camshaft bearings and be 
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tween said rows ofcylinders and having a camshaft in 
cluding cams and mounted in said camshaft bearings 
and valve lifters mounted in said valve lifter bearings, 
and comprising, channel means formed along the lower 
part ‘of said camshaft and the lower parts of said valve 
lifters and in a position to receive and to collect oil from 
said camshaft bearings and said valve lifter guide bear 
ings, a main oil supply passage extending along the length 
of said block beneath said channel means and said cam 
shaft and supplying oil to said camshaft bearings, a pair 
of valve lifter supply passages extending along the length 
of said block and adjacent said valve lifter guide bear~ 
ings and supplying oil to said valve lifters and said valve 
lifter guide bearings, means supplying oil under pressure 
to said main oil supply passage and to said valve lifter 
supply passages, said oil supplied to said bearings and 
said lifters being discharged from said bearings and said 
lifters and being received by and collected within said 
channel means, and outlet passage means extending be 
tween said channel means and said crankcase and limiting 
the oil level in said channel means, said outlet passage 
means terminating in said channel means below the axis 
of said camshaft and maintaining said oil level in said 
channel means below said axis of said camshaft, said 
cams on said camshaft being immersed in said oil at 
said level once during each revolution of said camshaft. 

2. A lubricating system for an internal combustion 
engine having an engine block formed to provide a crank 
case and a row of cylinders and formed to provide a row 
of camshaft bearings and an ignition distributor shaft 
bearing and having a camshaft mounted in said camshaft 
bearings and an ignition distributor shaft mounted in 
said ignition distributor shaft bearing and having a pair 
of intermeshing gears on said camshaft and said dis 
tributor shaft and driving said ignition distributor shaft 
from said camshaft, and comprising, means supplying 
oil under pressure to said camshaft bearings, channel 
means formed around the lower part of said camshaft 
and the lower part of said intermeshing gears and re 
ceiving and collecting the oil escaping from said cam 
shaft bearings, outlet passage means extending between 
said channel means and said crankcase and limiting the 
oil level in said channel means, said outlet passage means 
terminating in said channel means below the axis of said 
camshaft and maintaining said oil level in said channel 
means below said axis of said camshaft, said camshaft 
gear having the teeth at the lower extremity thereof im~ 
merscd in said oil below said level but being disposed to 
rotate mostly above said level and to drive said distributor 
shaft gear above said level, said teeth on said camshaft 
gear when said engine is operating being adapted to pick 
up said oil at said level and to carry said oil upwardly 
above said level and to discharge said oil on said ignition 
distributor shaft bearing and gear for lubricating said 
ignition distributor bearing and shaft and gear. 

3. A lubricating system for an internal combustion en 
gine having an engine block formed to provide a crank 
case and a row of cylinders and formed to provide a row 
of camshaft bearings and an ignition distributor shaft 
bearing and having a camshaft mounted in said camshaft 
bearings and an ignition distributor shaft mounted in said 
ignition distributor shaft bearing and having a pair of 
intermeshing gears on said camshaft and said distributor 
shaft ‘and driving said ignition distributor shaft from said 
camshaft, and comprising, means supplying oil under pres 
sure to said camshaft bearings, channel means formed 
around the lower part of said camshaft and the lower part 
of said intermeshing gears and receiving and collecting the 
oil escaping ‘from said camshaft bearings, outlet passage 
means extending between said channel means and said 
crankcase and limiting the oil level in said channel means, 
said outlet passage means terminating in said channel 
means below the axis of said camshaft and maintaining 
said oil level in said channel means below said axis of 
said camshaft, said camshaft gear having the teeth at the 
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lower extremity thereof immersed in said oil below said 
level but being disposed to rotate mostly above said level 
and to drive said distributor shaft gear above said level, 
said intermeshing gears and said camshaft being disposed 
and driven to rotate said ignition distributor shaft gear in 
a direction to throw oil against said distributor shaft bear 
ing, a cavity formed in the side of said distributor shaft 
bearing for receiving said oil, a port formed in said bear 
ing for supplying said oil to said bearing, said oil ?owing 
downwardly in said bearing and upon said distributor shaft 
gear and into said distributor shaft gear around the part of 
said distributor shaft on which said distributor shaft gear 
is secured and onto and lubricating the end of oil pump 
drive shaft means projecting into and driven by said dis 
tributor shaft gear. 

4. A lubricating system for an internal combustion en 
gine having an engine block formed to provide a cylinder 
having valves controlling said cylinder and valve actuating 
means including valve lifters operating said valves and 
formed to provide a row of camshaft bearings and a row 
of valve lifter guide bearings and having a camshaft in 
cluding cams and mounted in said camshaft bearings and 
valve lifters mounted in said valve lifter bearings and 
engaging said cams and providing thrust bearing areas on 
said camshaft bearings in opposed relation to said valve 
lifters, and comprising, a main oil supply passage extend 
ing along said block and adjacent said camshaft, oil supply 
ports formed in said camshaft bearings between the ends 
of said camshaft bearings and between said valve lifters 
and said thrust areas, passage means connecting said main 
oil supply passage to said oil supply ports, and means 
supplying oil under pressure to said main oil supply pas 
sage. 

5. A lubricating system for an internal combustion en 
gine having an engine block formed'to provide a row of 
cylinders having valves controlling said cylinders and valve 
actuating means including valve lifters operating said 
valves and formed to provide a row of camshaft bearings 
and a row of valve lifter guide bearings and having a cam 
shaft including cams and mounted in said camshaft bear~ 
ings and valve lifters mounted in said valve lifter bear 
ings and engaging said cams and providing thrust bearing 
areas on said camshaft hearings in opposed relation to 
said valve lifters, and comprising, a main oil supply pas 

r sage extending along the length of said block and adjacent 
said camshaft, oil supply ports formed in said camshaft 
bearings between the ends of said camshaft bearings and 
between said valve lifters and said thrust areas, passage 
means connecting said main oil supply passage to said 
oil supply ports, and means supplying oil under pressure 
to said main oil supply passage. 

6. A lubricating system for an internal combustion en 
gine having an engine block formed to provide oppositely 
disposed rows of cylinders having valves controlling said 
cylinders and valve actuating means including valve lifters 
operating said valves and formed to provide a row of 
camshaft bearings including bearing bushings between said 
rows of cylinders and -a row of valve lifter guide hearings 
on each side of said camshaft bearings and between said 
rows of cylinders and having a camshaft including cams 
and mounted in said camshaft bearings and valve lifters 
mounted in said valve lifter'bearings and engaging said 
cams and providing thrust areas on said bushings in op 
posed relation to said valve lifters, and comprising, a main 
oil supply passage extending along the length of said block 
and adjacent said camshaft, oil supply ports formed in -‘ 
said bushings between the ends of said bushings and 
between said valve lifters and said thrust areas, annular 
passages formed around said bushings and communicating 
with said oil supply ports and passage means connecting 
said annular passages and said main oil supply passage 
and supplying oil from said main oil supply passage to 
said annular passages and said ports, and means supply 
ing oil under pressure to said main oil supply passage. 

7. A lubricating system for an internal combustion en 
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gine having an engine block formed to provide oppositely 
disposed rows of cylinders having valves controlling said 
cylinders and valve actuating means including valve lifters 
and push rods and rocker arms operating said valves and 
formed to provide a row of camshaft bearings including 
bearing bushings and disposed between said rowsiof cylin 
ders and a row of valve lifter guide hearings on each side 
of said camshaft bearings and between said rows of cylin 
ders ‘and a row of rocker armsupport bearings for each 
row of said cylinders and having a camshaft including 
cams and journals and mounted in said camshaft bearings 
and valve lifters mounted in said valve lifter bearings 
and engaging said cams and providing thrust areas on said' 
bushings in opposed relation to said valve lifters and 
rocker arms mounted on said rocker arm support bearings, 
and comprising, a main oil supply passage extending along 
the length of said block and adjacent said camshaft, oil 
supply ports formed in said bushings between the ends of 
said bushings and between said valve lifters and said thrust 
areas, annular passages formed around said bushings and 
communicating with said oil supply ports and said main 
oil supply passage, branch passage means communicating 
with certain of said annular passages and supplying oil to 
said rocker arms and said valves and said push rods, con 
necting passage means communicating with said certain of 
said annular passages and formed on the sides of certain 
of said camshaft journals and rotating with said camshaft 
and connecting said oil supply ports to said branch pas 
sages once during each revolution of said camshaft and 
supplying oil for lubricating saidj push rodsand said rocker‘ 
arms and said valves, and means supplying oil under'pres 
sure to said main oil:supp1y,passage. 

8. A lubricating system for an internal combustion en 
gine having an engine block formed to provide oppositely 
disposed‘ rows of cylinders having valves- controlling said 
cylinders and valve actuating means including valve lift 
ers and push rods and rocker aims operating said‘ valves 
and formed to provide a row of camshaft hearings in‘ 
cluding bearing bushings and disposed between said rows 
of cylinders and a, row of, valve lifter guide bearings on 
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each, side of said camshaft bearings and between said 
rows of cylinders and a row of rocker arm support bear 
ings for each row of said cylinders and having a camshaft 
including cams and journals and mounted in said camshaft 
bearings and valve lifters mounted in said valve lifter 
bearings and engaging said cams and providing thrust 
areas on said bushings in opposed relation to said valve 
lifters and rocker arms mounted on said rocker arm sup 
port bearings, and comprising, a main oil supply passage 
extending valong the length of said block and adjacent said 
camshaft, oil supply ports formed in said bushings be 
tween the ends of said bushings and between said valve 
lifters and said thrust areas, annular passages formed 
around said bushings and communicating with said oil 
supply ports and said main oil supply passage, branch 
passage means communicating with certain of said annular 
passages and supplying oil to said rocker arms and said 
valves and said push rods, connecting passage mean com 
municating with said certain of said annular passages and 
formed on the sides of certain of said camshaft journals 
and rotating with said camshaft and connecting said oil 
supply ports to said branch passages once during each 
revolution of said camshaft and supplying oil for lubricat 
ing said push rods and said rocker arms and said valves, 
2. pair of valve lifter supply passages extending along 
the length of said block and adjacent said valve lifter 
guide bearings, other passage means connecting said valve 
lifter supply passages to other of said annular passages 
and supplying oil to said valve lifter supply passages for 
lubricating said valve lifter guide bearings and for supply 
ing oil to said valve lifters, and means supplying oil under 
pressure to said main oil supply passage. 
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