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[s1] aasmcr 
Rigidifying or structural members are used to increase 
structural stiffness of cylinder block and consequently 
have reduced vibrations and noise emitted therefrom. 
These devices in the past have reduced serviceability, 
increased engine component complexity, increased cost 
and allowed additional interfaces for lubricant to leak 
therefrom. The subject structural member or rigidifying 
member provides a simple, inexpensive, light-weight 
solution to increasing structural stiffness of cylinder 
block. The subject structural member has an uninter 
rupted ?ange therearound and a plurality of equally 
spaced longitudinally positioned openings there 
through. The ?ange is secured in frictional contact with 
the inner mounting surface inside the oil pan. Thus, the 
interface for lubrication leakage of past members has 
been eliminated. The openings have reduced the weight 
of the member and provide an opening through which 
the crankshaft can swing preventing the need to in 
crease the engine height. The structural member is free 
of connection with the main bearing caps which re 
duces component complexibility, cost and simplifies 
serviceability. ' 

20 Claims, 3 Drawing Sheets 
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INTERNAL COMBUSTION ENGINE NOISE 
REDUCTION PLATE 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. ' 

TECHNICAL FIELD 

This invention relates generally to internal combus 
tion engines and more particularly to a device for re 
ducing noise emission by increasing the rigidity of the 
block with a stiffener plate. ' 

BACKGROUND ART 

In general, it is common knowledge that by increas 
ing overall rigidity of large planar sections of an engine 
or compressor block, the noise emitted therefrom can 
be reduced. However, excess material increases weight 
and reduces the weight to horsepower ratio for high 
way applications. Furthermore, excess material in 
creases component costs. One concept to increase rigid 
ity is discussed in a paper by Priede, Grover and Lalor, 
published in The Society of Automotive Engineers 
Journal, Paper No. 450, 1969. The paper suggests the 
use of a crank frame and crank beam structure to reduce 
engine block deformation which consequently causes a 
reduction in noise. A major problem of such a structure 
as disclosed in the paper is that a radical engine redesign 
is required. Such a design would require a total revision 
of the existing engine concept. Therefore, use of such a 
concept is unrealistic for adapting to an existing engine 
design. 
US. Pat. No. 3,842,203 to Glenister Bruce issued Oct. 

15, 1974 discloses a rigid beam bolted to the bearing 
caps and the block sidewalls of an engine or compressor 
to improve crankshaft and crankcase stiffness. The 
beam is attached to the main bearing caps by an outer 
retaining bolt after the caps have been assembled and 
secured to the crankcase by two inner retaining bolts. 
The stiffening beam is shown attached to a vertical 
inner side of the block and secured by a bolt. The beam 
is also shown abutted against the ?at horizontal lower 
face of the block skirt. Furthermore, the beam is always 
secured to the bearing caps. The securing of the beam to 
the bearing caps adds an unnecessary limitation to the 
structure which is not required when adding rigidity to 
most existing engine structures. For example, the struc 
ture requires additional machining and assembly time, 
reduces seviceability, and adds cost to the design which 
in today's competitive world reduces sales and pro?ts. 
UK Patent Application GB No. 2 164 389A to Otmar 

Andres published Mar. 19, 1986 discloses a stiffening 
frame with cross members below detachable crankshaft 
bearing caps. The stiffening frame is positioned between 
the block and the oil pan. This concept requires a gasket 
between the block and frame and a gasket between the 
frame and the oil pan. A plurality of bolts extend 
through the oil pan, gaskets and frame and threadably 
secures the components together. Positive clamping 
between the frame and block is prevented by the gasket 
therebetween. This type of construction provides an 
other joint which will increase the chance of eventual 
leaks. Aging of the gasket, fretting between associated 
members and vibrations between the block and gasket 
further contribute to the potential of such leakage. 
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2 
The present invention is directed to overcoming one 

or more of the problems as set forth above. 

DISCLOSURE OF THE INVENTION 

In one aspect of the present invention, an engine 
comprises a cylinder block having a pair of elongate, 
spaced apart sidewalls each de?ning an outer mounting 
surface along a lower edge thereof. A crankshaft 
mounting means is integral with the block and is in 
elevationally upwardly spaced relation to the outer 
mounting surface and includes removable bearing caps. 
The sidewalls further define an inner mounting surface 
elevationally spaced below the bearing caps. A crank. 
shaft is rotatably mounted in the crankshaft mounting 
means and retained therein by the bearing caps. An oil 
pan is sealingly and removably connected to the outer 
mounting surfaces of the sidewalls. A rigidifying means 
is removably connected to the inner mounting surface 
and structurally interconnects the pair of sidewalls and 
is free of connection with the bearing caps. 
The present invention provides a rigidifying or struc 

tural member which is a simple, inexpensive, light 
weight solution to increasing structural stiffness of a 
cylinder block. The member is secured in frictional 
contact with the inner mounting surface inside the oil 
pan. The member reduces the interface for lubrication 
leakage since it is positioned within the pan and simpli 
?es seviceability and reduces component complexity 
since it is free of connection with the main bearing caps. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an end view of an engine embodying the 
present invention with portions shown in section for 
illustration convenience. 
FIG. 2 is a bottom view of a sound clamping member 

of FIG. 1. 
FIG. 3 is a side view of an engine embodying the 

present invention with portions shown in section for 
illustration convenience. 
FIG. 4 is a cross-sectional view of another embodi 

ment of the present invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Referring to FIGS. 1 and 4, an internal combustion 
engine 10 includes a cylinder block 12, crankshaft 
mounting means 13 which includes a plurality of main 
bearing caps 14 removably attached to the cylinder 
block 12 by a plurality of bolts 15, a crankshaft 16 rotat 
ably connected to the cylinder block 12 by the plurality 
of main bearing caps 14, a plurality of piston and con 
necting rod assembly 20, and a plurality of connecting 
rod bearing caps 22 removably attached to the plurality 
of piston and connecting rod assemblies 20 by a plural— 
ity of bolts 24. 
The cylinder block 12 includes a pair of elongate, 

spaced apart sidewalls 30,32 which extend below and 
are elevationally, downwardly spaced from the crank 
shaft mounting means 13. The block 12 further includes 
a pair of opposite ends 34,36. An outer mounting sur 
face 38 is de?ned along a lower edge or bottom 39 of 
the cylinder block 12 and the sidewalls 30,32. The 
crankshaft mounting means 13 is integral with the block 
12 and is in elevationally, upwardly spaced relation to 
the outer mounting surface 38. A plurality of longitudi 
nally spaced integral struts 40 bridge between the thin 
sidewalls 30,32. Each of the struts 40 has a pair of later 
ally spaced apart legs 44,46 extending downwardly 
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from the crankshaft mounting means 13 toward the 
lower edge 39 of the cylinder block 12. An inner mount 
ing surface 48 is provided at the bottom of each of the 
legs 44,46 near the lower edge 39 of the block 12. In the 
speci?c embodiment shown, the inner mounting sur 
faces 48 and the outer mounting surfaces 38 lie on the 
same horizontal plane but as an alternative could be 
disposed on different horizontal planes. Each of the legs 
44,46 has a threaded hole 50 therein extending up 
wardly from the inner mounting surface 48. The cylin 
der block 12 has a plurality of threaded holes 52 therein 
extending upwardly from the outer mounting surface 
38. The cylinder block 12 has a ?uid passage 54 therein 
opening at the inner mounting surface 48. . 
An oil pan 60 is removably attached to the cylinder 

block 12 by a plurality of bolts 62 in engagement with 
the threaded holes 52 in a conventional manner. The oil 
pan 60 has a lubricant retaining bowl portion 64 near 
one end and a lip 66 at the upper portion. A‘ gasket 68 is 
sealingly interposed between the lip 66 and the outer 
mounting surface of the block 12. I 
As best shown in FIG. 1, a sound damping or rigidify 

ing means 70 has an inner mounting side 72 and is 
clamped in frictional engagement with the inner mount 
ing surface 48 by a plurality of bolts 74 in engagement 
with the threaded holes 50. The sound damping means 
70 bridges the space between the thin sidewalls 30,32. 
The sound damping or rigidifying means 70 of this 
embodiment includes a structural member 75 con 
structed of an aluminum casting with an uninterrupted 
?ange 76 therearound and a plurality of equally spaced 
longitudinally positioned openings 78 therethrough. An 
oil pan side 80 of the member 75 is provided with a 
plurality of strengthening ribs 82 extending therefrom. 
A fluid passage 84 is integrally formed in the structural 
member 75 and communicates with the opposite sides 
thereof. The ?uid passage 84 at the inner mounting side 
72 is in alignment with the ?uid passage 54 in the cylin 
der block 12. The ?uid passage 84 is sealed with the 
?uid passage 54 in any suitable manner. 
A lubrication suction tube 110 is removably attached 

to the structural member 75 in alignment with one of the 
openings 86,88. The other opening is closed in any suit 
able manner such as a plate or plug. A strainer 118 is 
attached to the lower end of the tube and is positioned 
in close proximity to the bowl portion 64 of the oil pan 
60. The structural member 75 of this embodiment is 
designed for use with several engine arrangements, thus 
the passage 84 is provided with a pair of spaced apart 
openings 86,88 at the oil pan side 80. 
An alternate embodiment of a structural member 75 

of the present invention is disclosed in FIG. 4. It is 
noted that the same reference numerals of the ?rst em 
bodiment are used to designate similarly constructed 
counterpart elements of this embodiment. In this em 
bodiment, however, the structural member 75 of the 
sound damping or rigidifying means 70 is constructed 
from a piece of rolled steel stock. The member 75 has a 
plurality of equally spaced longitudinally positioned 
openings 78 therethrough. The ?uid passage 84 is pro 
vided through the member 75 and is in alignment with 
the ?uid passage 54 in the cylinder block 12. The ?uid 
passage 84 is sealed with the ?uid passage 54 and the 
suction tube 110 is removably attached to the structural 
member 75 in ?uid communication between the lubrica 
tion retaining bowl portion 64 of the pan 60 and the 
?uid passage 54 in the block l2. 
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4 
As another alternative, the structural member 75 can 

be a fabrication and include the same structural configu 
ration as shown in FIGS. 2 or 4. 
The horizontal relationship of the inner mounting 

surfaces 48 and the outer mounting surfaces 38 as de 
fined earlier can be above or below one or the other. 
For example, the outer mounting surfaces 38 could be in 
a horizontal plane below the inner mounting surfaces 48 
or vice versa. Furthermore, the inner mounting surfaces 
48 can be a part of either the struts 40 or the pair of 
sidewalls 30,32 or both the sidewalls and struts 40,30,32. 
For example, the inner mounting surfaces 48 could be 
an intermittently spaced surface on individual struts 40 
above or below the outer mounting surface 38 on the 
sidewalls 30,32. 
As an alternative, the suction tube 110 could be de 

signed to provide a sump at the opposite end of the 
engine. The oil pan 60 would also require reversal. 
Another design option would be to incorporate a center 
sump, not shown, which would require a change to the 
structure plate 75 to provide attachment of the suction 
tube to the center and be in ?uid communication with 
?uid passage 54. The tube 110 would be mounted in the 
center of the member 75 rather than near on end. 

Industrial Applicability 
The structural member 75 is used to add stiffness to 

the bottom or lower edge 39 of the cylinder block 12 by 
interconnecting or tying the pair of sidewalls 30,32 
together. As shown in FIG. 3, structural member 75 is 
used with a four cylinder engine block. The engine is 
assembled in a conventional way. After assembling the 
crankshaft 16 and the piston and connecting rod assem 
blies 20 in the block 12, the member 75 is positioned 
with the inner mounting side 72 in frictional contact 
with inner mounting surface 48 of the pair of sidewalls 
30,32 and the ?uid passage 84 in ?uid communication 
with the ?uid passage 54 in the block. The plurality of 
bolts 74 is used to attach the structural member 70 to the 
inner mounting surfaces 48 of the struts 40. The clamp 
ing force of the bolts 74 and the frictional contact of the 
inner mounting side 72 and the inner mounting surface 
48 forms a rigid structural arrangement reducing vibra 
tions and resultant noise created therefrom. Thus, the 
block 12 with its pair of sidewalls 30,32 no longer acts as 
a bell, because of the addition of member 75 which 
greatly increases the rigidity of the structure. The plu 
rality of openings 78 reduce weight and provide an 
opening through which the crankshaft l6 and connect 
ing rod caps 14 can rotate during engine 10 operation. 
The openings 78 allow the structural member 75 to be 
positioned nearer to the crankshaft 16 without interfer 
ence therebetween. If the openings 78 did not exist, the 
length of the sidewalls 30,32 would need to be extended 
to prevent interference between the member 75 during 
operational rotation of the crankshaft 16 and connecting 
rod caps 14. The tube 110 is aligned in sealing engage 
ment with one of the openings 86,88 and the ?uid pas 
sage 84 in the member 75 and provides ?uid communi 
cation between an engine oil pump not shown and the 
lubricating oil in the oil pan 60. The fluid passage 84 is 
sealingly closed to complete ?uid communication be 
tween the lubrication oil and the oil pump. After com 
pleting the internal assembly of the engine components, 
the oil pan 60 and gasket 68 are positioned in sealing 
relationship with the outer mounting surface 38 of the 
block 12 in a conventional manner. 



Re. 33,575 
5 

Thus, the primary advantages of the sound damping 
and rigidifying means 70 is its ability to reduce noise 
emanated from the engine by tying the sidewalls 30,32 
together and avoid the need to increase the thickness of 
the sidewalls 30,32 and consequently the weight of the 
engine 10. The number 75 bridges the space between 
the struts 40 thus preventing the thin sidewalls 30,32 
from vibrating. The bolts 74 force the inner mounting 
side 72 and the inner mounting surface 48 together in 
frictional engagement forming a rigid structure. The 
serviceability of the engine components, main bearing 
caps 14, crankshaft l6, and piston and connecting rod 
assembly 20 remain unaffected by the addition of the 
member 75 since it is free of connection with the main 
bearing caps. The member 75 is readily adaptable to 
conventional engine designs by a simple modi?cation of 
the lower edge or bottom portion of the cylinder block 
12. The weight of the member 75 has been held to a 
minimum without affecting the structural integrity 
thereof by using an aluminum casting with reinforcing 
ribs 82 and openings 76. Furthermore, the addition of 
?uid passage 84 simpli?es the lubrication arrangement 
of the engine by allowing the suction tube 110 to be 
easily located at various positions within the oil pan 60. 
Other aspects, objects and advantages of this inven 

tion can be obtained from a study of the drawings, the 
disclosure and the appended claims. 
We claim: 
1. A cylinder block having a pair of elongate, spaced 

apart sidewalls each de?ning an outer mounting surface 
along a lower edge thereof, crankshaft mounting means 
integral with the block in elevationally upwardly 
spaced relation to the outer mounting surface and in 
cluding removable bearing caps the sidewalls further 
defining inner mounting surfaces elevationally spaced 
below the bearing caps; 

a crankshaft rotatably mounted in the crankshaft 
mounting means and retained therein by the bear 
ing caps; 

an oil pan sealingly and removably connected to the 
outer mounting surfaces of the sidewalls; and 

rigidifying means removably connected to the inner 
mounting surface, said rigidifying means structur 
ally interconnecting the pair of sidewalls. said side 
walls having an inner mounting side being in fric 
tional engagement with substantially the entire length 
of the inner mounting sur?tce and being free of con 
nection with the bearing caps. 

2. The engine of claim 1 wherein said inner mounting 
surfaces are de?ned by the struts. 

3. The engine of claim 1 wherein said inner mounting 
surfaces are defined by the pair of sidewalls. 

4. The engine of claim 1 wherein said rigidifying 
means further includes a ?uid passage therein. 
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5. The engine of claim 4 wherein said fluid passage 

exits an oil pan side and an inner mounting surface side 
of the rigidifying means. 

6. The engine of claim 5 wherein the ?uid passage 
exiting the oil pan side is in fluid communication with 
the engine lubricant. 

7. The engine of claim 1 wherein said rigidifying 
means includes a plurality of openings therethrough. 

8. The engine of claim 1 wherein said rigidifying 
means includes a plurality of strengthening ribs extend 
ing therefrom. 

9. The engine of claim 1 wherein said rigidifying 
means is a plate. 

10. The engine of claim 9 wherein said rigidifying 
means includes a plurality of openings therethrough. 

11. The engine of claim 9 wherein said rigidifying 
means further includes a ?uid passage therein. 

12. The engine of claim 11 wherein said ?uid passage 
exits an oil pan side and an inner mounting side of the 
rigidifying means. ' 

13. The engine of claim 12 wherein said ?uid passage 
is in ?uid communication with the engine lubricant. 

14. A cylinder block having a pair of elongate. spaced 
apart sidewalls each de?ning an outer mounting sur?zce 
along a lower edge thereo? crankshaft mounting means 
integral with the block in elevationally upwardly spaced 
relation to the outer mounting surface and including re 
movable bearing caps, the sidewalls further defining inner 
mounting surfaces elevationally spaced below the bearing 
caps; 
a crankshaft rotatably mounted in the crankshaft 

mounting means and retained therein by the bearing 
caps; 

on oil pan sealingly and removobly connected to the 
outer mounting surfaces of the sidewalls‘ and 

rigidt?ving means removably connected to the inner 
mounting surface, said rigidifying means structurally 
interconnecting the pair of sidewalls and being free of 
connection with the bearing caps, and said rigidifying 
means further includes a ?uid passage therein. 

15. The engine of claim 14 wherein said ?uid passage 
exits an oil pan side and an inner mounting surface side of 
the rigidifying means. 

16. The engine of claim 15 wherein the ?uid passage 
exiting the oil pan side is in ?uid communication with the 
engine lubricant. 

17. The engine of claim 14 wherein said rigidt?’ing 
means includes a plurality of openings therethmugh. 

18. The engine of claim 14 wherein said rigidifying 
means includes a plurality of strengthening ribs extending 
therefrom. _ 

19. The engine of claim 14 wherein said rigidifying 
means is a plate. 

20. The engine of claim 19 wherein said rigidt?ring 
means includes a plurality of openings therethrough. 
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