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United States Patent Office 3,046,953 
Faiented July 31, 1962 

1. 
3,046,953 

INTERNAL COMBJSTON ENGINES 
John Dolza, 810 State Si, Fenton, Mich. 

Filed May 3, 1968, Ser. No. 26,557 
3 Caims. (C. 121-194) 

This application is a continuation-in-part of the appli 
cant's copending application Serial No. 8,091 filed Feb 
ruary 11, 1960. 
This invention relates to internal combustion engine 

block assemblies consisting of a cylinder block of alumi 
num or other light relatively high expansion alloy, cylin 
der liners of a relatively low expansion material such as 
cast iron or steel or other suitable alloy, a cylinder head 
of aluminum or other suitable material, and main bearing 
caps of cast iron or other low expansion metal, all ar 
ranged and assembled together by through steel studs 
anchored in the cylinder block in a location and manner 
to provide an effective unitary assembly having controlled 
expansion to compensate for the otherwise uneven ex 
pansion of engine block assemblies incorporating such 
major elements of different coefficients of expansion. 
This invention further relates to the provision of a 

method and means for preventing excessive overall ex 
pansion of the main bearing in an engine block assembly 
including a cylinder block of cast material such as alumi 
num alloy or other light metal alloy having a relatively 
high coefficient of expansion as compared to cast iron 
or steel liners and bearing caps employed in the engine 
block assembly. 

This invention further relates to the method of manu 
facturing engine block assemblies of the type including a 
cylinder block of aluminum or light metal alloy having a 
relatively high coefficient of expansion and cylinder liners 
and main bearing caps of a relatively low coefficient of 
expansion whereby to compensate for deflection of the 
upper half of the bearing caps of such engine block as 
semblies when secured together by through steel studs 
anchored in the cylinder block thereof approximately at 
the level of the top of the main bearing bore therein. 

Other objects of the invention will become apparent by 
reference to the following detailed description taken in 
connection with the accompanying drawings, in which: 

FIG. 1 is a side elevational view of an engine block 
assembly embodying the invention. 
FIG. 2 is a horizontal sectional view taken on the line 

2-2 of FIG. 1. 
FIG. 3 is an enlarged vertical sectional view taken on 

the line 3-3 of FIG. 2. 
FIG. 4 is a fragmentary vertical sectional view showing 

a two-part through bolt and through bolt anchorage that 
may be employed in lieu of one piece through bolts 
illustrated elsewhere throughout the drawings. 

FIG. 5 is an enlarged fragmentary cross sectional view 
through the lower portion of the engine block assembly 
disclosed in FIGS. 1, 2 and 3 showing one of the bear 
ing bores thereof and one method and means for com 
pensating for the deflection of the cylinder block at the 
upper half of the main bearing bores to maintain the 
inner periphery of the main bearing liners concentric 
with the longitudinal center of the engine crankshaft 
and round. 

FIG. 6 is an enlarged fragmentary cross sectional 
through the lower portion of the engine block assembly 
shown in FIGS. 1, 2 and 3 showing one of the main 
bearing bores thereof and an alternate method and means 
for compensating for the deflection of the upper half 
of the main bearing bores to maintain the inner periph 
ery of the main bearing liners concentric with the longi 
tudinal center of the engine crankshaft and round. 

FIG. 7 is a fragmentary vertical longitudinal sectional 
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view of a partial engine block assembly taken on the 
line 7-7 of FIG. 8 along the center line of the crank 
shaft bore. 

FIG. 8 is a fragmentary vertical cross sectional view 
of the partial engine block assembly of FIG. 7 taken on 
the line 8-8 thereof. 

Referring now to the drawings wherein like reference 
characters refer to like and corresponding parts through 
out thee several views, an improved internal combustion 
engine block assembly 10 illustrative of the invention, 
but not to be considered limiting, is disclosed consist 
ing of a cylinder block preferably of aluminum or 
other light metal alloy having a relatively high coeffi 
cient of expansion as compared to cast iron or steel, cyl 

5 inder bores 2 in said cylinder block 11 accommodating 
cylinder liners 3 preferably of cast iron or steel seated 
on an annular flange or shoulder 14 formed at the lower 
end of each said cylinder bore 12, a cylinder head 15 
of aluminum or other light metal alloy or cast iron, main 
bearing blocks 6 formed integrally in said cylinder block 
1. preferably between each cylinder bore 12 and at the 
ends of said cylinder block 11, and main bearing caps 7 
preferably of cast iron, malleable iron or other material 
having a like relatively low coefficient of expansion. The 

5 main bearing blocks 16 of the cylinder block 11 and 
main bearing caps 7 are suitably lined at 600 and 1700 
in the usual manner to accommodate anti-frictionally the 
main journals 251 of the engine crankshaft 25. 
The cylinder head 5 is provided with shallow bores 

151 located to align with the bores 12 in the cylinder 
block to receive the upper ends of the cylinder liners 
3. The said cylinder head 5 is provided with an 
annular seat 52 at the inner end of each of the shallow 
bores 15 therein. A relatively hard gasket 26 is pro 

5 vided between the said annular seat 152 of the cylinder 
head 15 and the upper peripheral edge of the subjacent 
cylinder liner 13, while a relatively softer gasket 27 is 
provided between the peripheral flange 153 of the cylin 
der head 5 and the peripheral flange 100 of the cylinder 
block E. 
The cylinder block 1 is provided with transverse beam 

members 30 and 31 thereacross located respectively be 
tween cylinder bores 2 therein and at the extreme ends 
of the cylinder block E. These transverse beams 30 and 
3 are disposed at and just above the main bearing blocks 
46 and are formed integral therewith. The cylinder 
block A1, cylinder head 15 and main bearing caps 17 are 
through bored or cored at 10, 158 and 170 respectively 
to accommodate through steel bolts 18 having a threaded 
anchorage boss 189 thereon intermediate the ends there 
of where they are fixed to the engine block 11 by thread 
ing them thereto at a threaded counterbore or through 
bolt anchorage 11 aligned with each bore 110 in the 
cylinder block 11. The said through bolt anchorages 
1:1 are located at approximately the elevation of the 
transverse beam members 30 and 31 of the cylinder block 
11 as best shown in FIG. 3. As illustrated in FIG. 4, 
the through bolts shown elsewhere throughout the draw 
ings as being one piece through bolts 18 may be divided 
into upper and lower through bolt sections 18-a and 
8-b, each through bolt section 8-a and 18-b being 

threaded into a through bolt anchorage 11-a which 
would be somewhat longer but located similarly to the 
aforementioned location of the said through bolt an 
chorages 111. The ends of the through bolts 8 are 
threaded at 18 and 182 and extend respectively above 
the top of the cylinder head 5 and below the main bear 
ing caps 7. A washer 19 and nut 20 on the upper 
and lower ends of the through bolts 18 are employed 
to pull and to secure the engine block assembly 10 into 
an integral whole. Obviously, the through bolts i8 may 
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be anchored to the cylinder block 11 opposite the ends 
of the transverse beams 30 and 35 by any suitable means 
other than the threaded through bolt anchorage 111 here 
inbefore described. . 
The foregoing securement of the engine block assembly 

10 draws the cylinder head 5 in sealed relationship onto 
the upper ends of the cylinder liners 13 and against the 
peripheral flange 1100 of the cylinder block 11 with 
hard and soft gaskets 26 and 27 respectively therebe 
tween, and, at the same time, the cylinder head i5 main 
tains the cylinder liners 13 seated on the annular flange 
4 at the lower end of each cylinder bore 2, and the 
main bearing caps 17 are drawn tightly in place. A hard 
gasket, not shown, may be placed between the bottom of 
the cylinder liners 13 and the said annular flange 14 at 
the lower end of the cylinder bore 2. The anchorage 
of the through securing bolts 8 opposite the ends of the 
transverse beams 30 and 3 provides a control over the 
expansion of engine block assemblies of the invention 
at the main bearings so as to be nearly equal to that of 
steel, and also causes the support point j of the engine 
valve train mechanism 35 to expand and contract ther 
Inally parallel to the longitudinal axis of the cylinder. 
bores at substantially the same rate as the expansion of 
the valve train mechanism. 

Referring now particularly to FIG. 3, the lateral or 
horizontal expansion of the main crankshaft bearings each 
consisting of a main bearing block 6 cast integral with 
the cylinder block 1 and its shell or liner 1660 and the 
main bearing cap 17 and its shell or liner 1760 is con 
troiled by interlocking the main bearing cap 7 with the 
main bearing block 16. Inasmuch as the main bearing 
blocks 16 are cast integral with the cylinder block 1 of 
an aluminum alloy or other material, they have a rela 
tively high coefficient of expansion. Excessive lateral ex 
pansion of the said main bearing blocks 6 is controlled 
by providing a proper interlock 32 between each said 
bearing block 16 and its main bearing cap 17, the latter 
being of cast iron or other material having generally the 
same coefficient of expansion as the main crankshaft jour 
nals 251 of the engine crankshaft 25. The interlock 32 
is preferably of a selected shape employing relatively 
large radii curvatures in the mating parts of the bearing 
block i6 and the bearing cap 7 arranged. So that, when 

e bearing cap. 17 is pulled tightly against the bearing 
block 16 by the lower ends of the through bolts 18, the 
bearing cap 17 restrains the lateral expansion of the lower 
portion of the bearing block 16. The use of such an inter 
lock 32 not only prevents excessive lateral expansion of 
the bearing block portion of the main crankshaft bearings, 
but also causes the stresses at the interlock to be substan 
tially all in compression thereby to reduce the tendency of 
fatigue failure at the interlock. - 

Pistons 2 are reciprocatingly mounted in the cylinder 
bores 2 of the cylinder block 11, and each piston 21 is 
connected in a conventional manner to a crank 252 of the 
engine crankshaft 25 by means of a connecting rod 22 
having a connecting rod bearing block 23 and a connect 
ing rod bearing cap 24. Each connecting rod bearing 
block:23 and its bearing cap 24 are suitably lined at 2309 
and 2400 respectively in the usual manner to accommo 
date anti-frictionally a crank 252 of the engine crankshaft 
25. The connecting rod bearing caps 24 are secured to the 
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connecting rods by means of bolts 28 extending through 
the connecting rod bearing blocks 23 and the said crank 
bearing caps: 24. . . 
The valve train mechanism generally designated by the 

numeral 35 and best shown in FIG. 3 is of conventional 
construction and may consist of a poppet valve 36, either 
intake or exhaust, a valve spring 37 normally holding the 
said valve 36 closed, a rocker arm 38 suitably pivotally 
supported by an adjustable rocker arm bearing stud 39 
threaded into an interiorly threaded boss. 40 on the cylin 
der head 15 of the engine block assembly i8, and a push 
rod 41 supported in a sleeve or other type valve lifter 42 
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reciprocatingly mounted in a bore 43 in the cylinder block 
. The push rod is lifted in the usual manner by an 

engine tinning can 44 mounted on the camshaft 45 against 
pressure of the valve spring 37 applied thereto through 
the rocker arm 38. The engine valve train mechanism 
35 is usually formed of steel or the like having a coeffi 
cient of expansion less than the coefficient of expansion 
of the aluminum or other tight metal alloy cylinder block 

. - 

To more fully explain the invention, but not to be con 
sidered limiting, the following two advantages attained in 
engine block assemblies 10 embodying the invention will 
be described; namely, (a) the vertical diameter D of the 
main crankshaft bearings each consisting of a main bear 
ing block 16, a main bearing cap 17 and shells or liners 
1690 and 1708, is prevented from expanding materially 
more than the diameter of the main crankshaft journals 
251 of the crankshaft 25, and (b) valve train clearances 
are maintained nearly constant at both low and high en 
gine operating temperatures. These features assure 
smooth trouble-free engine operation by maintaining ap 
proximate constant crankshaft journal to main bearing 
clearance, and by preventing malfunctioning of the en 
gine valves due to excessive or uneven expansion of the 
engine block in respect to the valve train mechanism. 
With respect to item (a), the control of the vertical ex 

pansion of the diameter D of the main crankshaft bear 
ing consisting of the main bearing block 16 and main bear 
ing cap 17, it will be noted that the main bearing block 
16 is an integral part of the cylinder block 1 cast of 
aluminum or other light metal alloy having a relatively 
high coefficient of expansion, whereas the main bearing 
cap 17 is preferably of cast iron or malleable iron or other 
relatively low coefficient of expansion material. As indi 
cated in F.G. 3, the horizontal plane X passes through 
the horizontal center line of the crankshaft 25. The ver 
tical center of the threaded anchorage boss 189 of each 
through bolts 8 that is threaded or otherwise fixedly se 
cured in a through bolt anchorage 11t of the cylinder. 
block 11 is designated by the character Y in FIG. 3. In 
an engine block assembly 16 embodying the invention, the 
portion L between the horizontal plane X and the through 
bolt anchorage Y for the through bolts 8 has a lower co 
efficient of expansion than the unrestrained central por 
tion of the beams 30 and 3. The said central portion of 
the beams 3G and 31 and the main bearing blocks 16 have 
a downward vertical component of expansion which is in 
the opposite direction to the expansion of the through 
bolt anchorage 11 at Y which surrounds the through 
bolts 18. Consequently, in practicing the invention, a pro 
portion of L to LL and the relative rigidity of the herein 
before described system will be selected so that the ver 
tical diameter of the main bearings has the thermal ex 
pansion desired; namely, substantially the same as the 
main crankshaft journals. . . . . 

If desired, the vertical expansion of the main bearings 
can be handled effectively without the contributing use 
of that portion of the cylinder block construction above 
the transverse-beams 30 and 31 and above the through 
bolt anchorages ii. This is practicable since the through 
bolts 18 are made of steel and have a lower coefficient of 
expansion than the aiuminum or other light metal alloy 
out of which the cylinder block 1A is cast, they will restrain 
the thermal expansion of the cylinder block along the 
longitudinal axis of the said through bolts 18 to a value: 
below that which would have occurred from an unre 
strained aluminum or other light metal alloy cylinder 
block. However, the beams 30 and 31 have no restraint 
along their vertical axis, which axis is parallel to and 
located transversely between the vertical axes of pairs of 
through bolts 18. Because of the restraint offered below 
the through bolt anchorage 111 by the said through bolts 
18 anchored at the through bolt anchorage 11, it follows 
that the upper half of the vertical diameter D of the main 
bearings will have only a thermal expansion that is equiv 
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alent to the expansion of the cylinder blockii calculated 
on a length equal to the difference between the distance 
L along the axis of the through bolts and the distance LL 
along the axis of the main bearing, which closely approxi 
mates the thermal expansion of the main journal 25 of 
the crankshaft 25, and, for all practical purposes, a satis 
factory control of the vertical expansion of the diameter 
D of the main crankshaft bearing block 16 and each main 
bearing cap 17 is provided whereby to avoid excessive 
clearances between the main crankshaft journal 25i and 
its bearing block 6 and cap 7. 

However, because of the fact that the said beams 30 
and 31 have no restraint against deflection along their 
vertical axis when the upper portion of the through bolts 
i8 are stressed by virtue of tightening the upper nuts 20 
when assembling the cylinder liners 13 and cylinder head 
15 to the cylinder block is as shown in FIG. 3, there is 
created a small deflection d as indicated in FiG. 5 at the 
top center of the main bearing block 16 formed integral 
with the said cylinder block i. 
As best shown in FIG. 5, one method of compensating 

for this assembly deflection d is to ovalize the top of the 
upper half 1660 of the main bearing shell or liner an 
amount equal to the said deflection d of the said through 
beams 30 and 3. Thus, in FIG. 5, the internal diameter 
D of the main bearing shells or liners i600 and 700 
remain round and concentric with respect to the centerline 
of the crankshaft CX. Accordingly, if T is the normal 
thickness of the main bearing shells or liners 1600 and 
3769, and d is the assembly deflection, the outer portion 
of the top of the upper main bearing shell or liner 1669 
is ovalized so that there is a clearanced between the bot 
tom center of the through beams 38 and 31 and the top 
of the upper main bearing shell or liner 600 before as 
sembly of the cylinder liners 3 and cylinder head 15 to 
the cylinder block 1. The ovalizing of the top of the 
said main bearing shell or liner 680 on its vertical axis 
makes the thickness t thereof at its top center equal to 
T-d. The bore D of the main bearing block 6 and 
main bearing cap 17 is equal to D plus 2T, is concentric 
with the center line of the crankshaft CX, and is bored 
with the main bearing cap 7 in place and with the lower 
nuts 29 drawn tightly in assembled position on the lower 
ends of the through bolts 8. It should be noted that 
the bore id is made without the cylinder liners 3 and 
the cylinder head 5 assembled to the cylinder block iii, 
but with the main bearing cap 17 assembled to the cylin 
der block and the lower nuts 20 on the through bolts 
18 tightened. 

In FIGS. 6, 7 and 8 is shown another method and means 
for compensating for the deflection d occurring at the top 
center of the bearing block 6 formed integral with the 
cylinder block 15, which deflection d is created by the 
deflection of the beams 33 and 3 along their vertical axis 
when the upper portion of the through bolts 18 are stressed 
by virtue of tightening the upper nuts 20 when assembling 
the cylinder liners 3 and cylinder head 15 to the cylinder 
block as shown in F.G. 3. 

In the construction shown in FIG. 6, the main bearing 
shells or liners i508 and 700 are formed cylindrical with 
both the internal diameter D1 and external diameter D 
thereof concentric with each other and with the center 
line of the crankshaft CX. FIGS. 7 and 8 show the main 
bearing caps 7 preassembled onto the cylinder block E: 
without the main bearing liners 699 and 1700 in place 
but with the lower portion of the through bolts 18 drawn 
tightly by the lower nuts 20 stressing the lower portion of 
the said bolts 8 the same as when final assembly is ac 
complished as shown in FIGS. 1, 2 and 3. The bore 
60 for the main bearing shells or liners 600 and 760 is 
accomplished by a suitable cutter 6 moving first along the 
center line CX of the crankshaft in the direction indicated 
by the arrow 62. The cutter 61 is then moved vertically 
on the vertical center of the crankshaft a distance equal 
to the deflection d to a cutter center CC, and is then 
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6 
moved in the direction indicated by the arrow 63 to 
ovalize the upper portion of the said bore 60 on its vertical 
aXS. 

Therefore, with the method and means disclosed in 
FIGS. 6, 7 and 8, the assembly of the cylinder liners 13 
and cylinder head 15 to the cylinder block 11 with the 
upper portion of the through bolts 18 stressed by tighten 
ing the upper nuts 20 causes the beams 30 and 31 to de 
flect a distance d at their centers and the main bearing 
block 16 integral with each of the said beams 36 and 3 
firmly backs up the upper main bearing liner as shown in 
F.G. 6. 
The deflection d is greatly exaggerated in FIGS. 5-8 

inclusive for the purpose of illustration, the actual deflec 
tion d being measured in the thousandths of an inch-all 
depending upon the size of the engine embodying the in 
vention. 

With regard to (b), the maintaining of valve train clear 
ances, the portion E of the valve lifter train mechanism 
35 including the timing cam 44, camshaft 45, valve lifters 
43, and push rods 41 is of steel having approximately the 
same coefficient of expansion as that of cast iron. The 
cylinder head 15 is basically supported on steel or cast 
iron liners 13, and is held in assembly to the cylinder block 
11 by the upper portion of the through bolts 18 located 
above the through bolt anchorages 111. If the cylinder 
head 5 is of aluminum or other light metal alloy, its 
coefficient of expansion over the distance F is between 
that of aluminum and steel due to the effect of the 
through bolts 13 pulled tight above the said cylinder head 
15 by the huts 20 at the upper ends thereof. Therefore, 
the center J of the rocker arm 38 will move upwardly 
only very slightly when an engine block assembly embody 
ing the invention is warmed up to its normal operating 
temperature from its cold unoperating temperature. This 
is because of the fact that the through bolts 18 are an 
chored in the cylinder block at the through bolt 
anchorages 11 which are located approximately at the 
elevation of the bottom of the steel cylinder liners 3 
seated on the annular flange or shoulder 4 formed at 
the lower end of each cylinder bore 12, and due to the 
use of hard gaskets 26 between the cylinder liners 13 and 
the cylinder head 15 and a relatively soft gasket 27 be 
tween the outer peripheral flange 1108 of the cylinder 
block 1 and the cylinder head 5. 
Throughout the specification and claims, the several 

elements of the cylinder block assembly 10 are indicated 
as being of material either having a relatively low co 
efficient of expansion or of material having a relatively 
high coefficient of expansion. The through bolts 18, or 
alternately the two-piece through bolts 18-a and 18-b, 
are preferably of steel having a relatively low coefficient 
of expansion. Also, the main bearing caps 17 are of 
cast iron or malleable iron or the like having a relatively 
low coefficient of expansion. The cylinder block 11 and 
the cylinder head 15 are preferably cast of aluminum alloy 
or other material having a relatively high coefficient of 
expansion, and the cylinder liners 3 are preferably of 
cast iron or steel having a relatively low coefficient of 
expansion. However, any combination of materials hav 
ing different coefficients of expansion may be employed 
in the cylinder block 11, cylinder liners 13 and cylinder 
head 5 provided such combination of elements when 
secured together by the steel through bolts 18 exert a 
downward force on the beams 36 and 31 cast integral 
with the cylinder block 11 responsive to the expansion of 
the System employed between the anchorages is of the 
through bolts 18 and the top of the cylinder head 15. It 
is evident that the hereinbefore mentioned downward 
force can also be produced by the employment of like 
materials utilizing different local engine operating tem 
peratures to produce the desired expansion differentials 
as required. 
The method and means herein disclosed for effectively 

controlling the expansion of internal combustion engine 
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cylinder block assemblies incorporating major components 
having as high as a 3 to ratio of the coefficient of expan 
sion thereof or selected expansion differentials provides, in 
effect, a unitary cylinder block assembly having proper 
expansion and contraction characteristics which assures 
long trouble-free service from the moving parts of the 
engine together with a minimum of wear therebetween. 
Although but a single embodiment of the invention has 

been disclosed and described herein together with methods 
and means for compensating for assembly deflection oc 
casioned by the novel block construction herein disclosed, 
it is obvious that details of the method and means herein 
disclosed and described for effectively controlling the 
thermal expansion of an engine block assembly and as 
sembly deflections should not be considered limiting in 
asmuch as many changes may be made in the method 
steps and in the size, shape, arrangement, and detail of 
the various elements of the invention, all as defined by 
the appended claims. 

claim: 
1. In an internal combustion engine including an engine 

block assembly, a crankshaft and main crankshaft bear 
ings, Said engine block assembly comprising a cylinder 
block of aluminum or other alloy having a relatively high 
coefficient of expansion, said cylinder block having 
shouldered cylinder bores therein and arcuate main bear 
ing blocks cast integral therewith between and adjacent 
said cylinder bores, an arcuate upper main bearing shell 
in each said main bearing block, cylinder liners of steel 
or other material having a relatively low coefficient of 
expansion in said cylinder bores bearing on said shoulders, 
a cylinder head, and a main bearing cap for each said 
main crankshaft bearings having a coefficient of expansion 
Substantially equivalent to that of steel, an arcuate lower 
main bearing shell in each said main bearing cap, said 
cylinder liners extending to the top of said cylinder block 
for engagement by said cylinder head when said engine 
block is assembled, transverse beams cast integral with 
said cylinder block located between and adjacent said 
cylinder bores above said main bearing blocks, the said 
cylinder block, cylinder head and bearing caps having 
aligned anchorage stud bores therethrough substantially 
parallel to the axis of the said cylinder bores, steel anchor 
Studs extending through said anchorage bores fixed in the 
said cylinder block opposite the ends of said transverse 
beams and extending from said cylinder head and said 
main bearing caps, nuts on the upper ends of said studs 
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for drawing the cylinder block, cylinder liners and cylin 
der head into assembly with the cylinder liners exert 
ing pressures on said transverse beams causing a deflection 
of the central upper portion of the said arcuate main 
bearing blocks, and nuts on the lower ends of said studs 
for drawing the main bearing caps into assembly with 
the said main bearing blocks of said cylinder block, said 
upper and lower nuts drawing the said cylinder block, 
cylinder liners, cylinder head and bearing caps into an 
integral whole, interlocking means provided between the 
main bearing blocks and the main bearing caps consisting 
of nating curved surfaces of relatively large radii formed 
on said main bearing blocks and main bearing caps to 
restrict the said main bearing blocks against undue lateral 
expansion, and means compensating for the assembly de 
flectioi of the central upper portion of the said arcuate 
main bearing blocks. 

2. In an internal combustion engine as claimed in 
claim 1, the said means compensating for the assembly 
deflection of the central upper portion of said arcuate 
nain bearing blocks includes the provision of sufficient 
clearance between said upper arcuate main bearing shells 
and said central upper portion of said arcuate main bear 
ing blocks to accommodate said deflection. 

... in an internal combustion engine as claimed in claim 
1, the said means compensating for the assembly deflec 
tion of the central upper portion of said arcuate main 
bearing blocks includes the provision of the generally oval 
shape to the central upper portion of each said arcuate 
main bearing block whereby to provide clearance for said 
deflection between said upper arcuate main bearing shells 
and said central upper portion of said arcuate main bear 
ing blocks. 
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