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The present invention relates to internal com 
bustion engines, more especially to a welded 
crankcase construction for engines of the multi 
cylinder bank type. 

ing and the upper portion of the crankcase. 
Referring to Figures 1, 2 and 3 it will be ob 

served that the upper crankcase is. made up of 
a semi-cylindrical plate member having dia. 

of longitudinal spaced corrugated web plates is 
extending transversely, with respect to and 
welded to the inner surface of the member and 
flanges 3. The corrugated web plates 5 are of 

In engines. of the above type the cylinders and is generally semiannular shape as best shown in 
upper crankcase are usually cast en bloc and Figure 4. The Outer semicircular corrugated 
transverse webs are provided between each main edge of each web plate is welded to the inner 
crankshaft bearing and the cylinders of each cylindrical surface of the member 1, and the up 
bank whose conecting rods are connected to per half of the engine main bearings shown 
the crank throw between each main bearing to 10 generally at 7 are welded to the central semi 
prevent deflection of the crankcase in the ver- circular edge of the web plates 5 and also to the 
tical, horizontal and longitudinal plane of the vertical edge of the flanges 3 of the member . 
engine. These cast webs are of thick section The diametral edges of the web plates 5 are 
in the longitudinal direction and the length of also welded to the upper diametrical surface of 
the engine is accordingly increased. In order the flanges 3. The above described light weight 
to decrease the overall length and weight of the welded upper crank is thus adequately reinforced 
engine the cylinders of alternate banks are some- against vertical, horizontal, transverse and tor 
times staggered but the difficulties in providing que stresses imposed by the forces between the 
cast webs of suitable form to properly distribute engine cylinders, pistons and conecting rods not 
the load between these staggered cylinders and 9 shown, and the crankshaft 9, shown in dash and 
the main bearings and to provide the necessary dot lines in Figures 3, which is rotatably sup 
clearance therebetween for the crank throws and ported in the main bearings . 
Connecting rods does not materially decrease In order to rigidly fix the cylinder liners, not 
the length of the engine or its weight. shown, to the crankcase the following means are 
The principal object of the present invention employed; the semicylindrical crankcase mem 

is to provide a rigid light weight welded crank- ber is provided with a plurality of circular 
case Construction for a multi-cylinder engine in openings arranged in 4 parallel longitudinal 
which the cylinders are arranged in a plurality rows, the axis of the openings in each row ex 
of banks and the cylinders in adjacent banks may tending radially with respect to the center line 
be greatly staggered to materially reduce the 80 of the main bearings 7 and crankshaft 9, and 
length of the engine and also the weight thereof. in each of these openings a cylinder liner 

The crankcase construction by which the above mounting collar. 3 is welded. The openings 
object is accomplished will be better understood in alternate rows are staggered as best shown 
by the reference to the following detailed de- in Figures 2 and 3, and four of these openings are 
scription and drawings illustrating a construc- 85 located between adjacent transverse web plates. 
tion for a light weight, multi-cylinder, compres- Each pair, of each of these four openings, lo 
sion ignition engine of the two stroke type hav- cated in alternate rows and between adjacent 
ing 4 banks of cylinders arranged at an angle for web plates 5 are displaced on opposite sides of a 
operating a single crankshaft, the cylinders of vertical transverse plane midway, between the 
adjacent banks being arranged in staggered rela- 40 mid-plane of the adjacent web plates 5 a dis 
tion to reduce the length of the engine. tance substantially equal to the one half the in 

Figure 1 of the drawings is a transverse sec- ternal diameter of the cylinder liner collars f. 
tional view of the upper crankcase taken on The web members as best shown in Figures. 2, 3 
line - of Figure 2. " . and 4 have four corrugations A, B, C and D ex- . 

Figure 2 is a longitudinal section taken on line tending alternately on both sides of its mid-plane 
2-2 of Figure 1. to points half way between the circular openings - 

Figure 3 is a bottom plan view of the upper in each of the four longitudinal rows. It will 
crankcase as indicated on line 3-3 of Figure 2. be noted that the outer edges of the corrugations 

Figure 4 is a perspective view of one of the A, B, C and Dextend transversely with respect 
corrugated webs welded between each main bear- 0 to the member and are welded to the inner surface thereof, at points midway between each 

of the openings f. Transversely extending V . 
shaped members , as best shown in Figure 2, . 
are welded at their apex to the Outer surface of 

metrically extending flanges 3 and a plurality is the member at points directly opposite to where. 
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the corrugations A, B, C and D of each of the 
web plates 5 are welded to the inner surface of 
the member , and plates extending trans 
versely and in the plane of each leg of the V 
members are welded to each of these legs to act 
as stools for attaching a forged hollow air box 
member 9 to both the plates 7 and upper sur 
face of the member . The air box member is 
provided with substantially radial side walls 2 
which are welded to the outer surface of the 
member and a top thin walled portion having 
four longitudinal extending bosses 23, 28, 25 and 
26 separated by depressed portions 27, 28 and 29 

a,87,797. 
and crankshaft bearings secured to the othes 
edges of said transverse plate members. 

5 

2. A crankcase for a multicylinder engine cont 
prising a longitudina member of arcuate section 
having a plurality of longitudinal rows of cylin 
der openings, alternate rows of said openings 

0. 

Serving as pockets for the engine camshafts, not 
shown. The opposite ends of the air box member 
9 and the semi-cylindrical crankcase member 
are closed off by plates welded thereto, one of 
which 30 is shown in Figure 2. Each of the 
bosses 23, 2é, 25 and 26 have outer plane surfaces 
normal to the radial axes of the openings in 
each of the rows in the member and are like 
Wise provided with circular openings 3 extend 
ing therethrough in axial alignment with the 
four rows of circular openings in the member 
f. Inwardly extending flange portions 33 on the 2 
inner surface of the bosses 23, 24, 25 and 26-im 
mediately adjacent the openings 3 are provided 
to which the upper edge of the plates are 

... Welded, as best shown in Figures i and 2. The 
above crankcase construction enables insertion of 
cylinder liners through the aligned circular 
openings 3 and 3 in the member and bosses 
23, 24, 25 and 26 of the air box member 9 en 
ables the upper portion of the liners and cylinder 
heads, not shown, to be attached directly to the 
bosses by any well known means so that the 
forces between the engine cylinders, pistons, con 
necting rods, and cranks operated thereby are 
equally distributed through the plates and 
corrugations ABCD of adjacent transverse webs 
5 to which the main bearings are welded, even 
though the cylinder liners are staggered or off 

5. 

30 

3 5 

s 

set longitudinally with respect to the main bear 
ing T and webs 5. The above rigid, light weight 
crankcase construction for a multi-cylinder en 
gine enables the connecting rods operated by the 
staggered cylinders located between adjacent 
webs' 5 to be connected to one or Enore crack 
pins of the crankshaft located between the main 
bearings, and permits the forces between each 
staggered cylinder and its crank to be distributed 
equally between adjacent main bearings. The 
above structure likewise enables the length and 
weight of a two-stroke compression ignition en 
"gine to be reduced materially and provides an 

being staggered and the axis of each opening ex-. 
tending radially with respect to said longitudinal 
member, transverse main bearing web plates have 
ing an arcuate outer edge with corrugations 
therein, the alternate corrugations of said web 
plates extending either side of the center plane 
theredf and secured to the inner surface of said 
longitudinal member midway between the adja 
cent openings in each of said staggered rows of 
openings therein. . 

3. A Welded crankcase for a multicylinder en 
gine comprising a crankcase plate of arcuate sec 
tion having a plurality of staggered longitudinai 
rows of cylinder openings extending, radially 
therethrough, a plurality of transversely extending 
webs having arcuate outer edges, said webs being 
spaced longitudinally with respect to said plate, 
main bearings welded to the central portion of 
each said Webs, each of said webs being corru 
gated at the outer arcuate edge and the alternate 
corrugations therein, extending an equal distance 
either side of the central plane thereof and 
Welded to the internal arcuate surface of said 
plate midway between adjacent cylinders open 
ing in each of the staggered rows of openings 
in said Crankcase plate. - 

4. A welded crankcase for a multicylinder en 
gine comprising a crankcase plate of arcuate sees. 
tion having a plurality of staggered longitudinal 
rows of cylinder openings extending radially 
therethrough, a plurality of web plates spaced 
longitudinally with respect to said outer member, 
said web plates extending transversely with rea 
spect to said member and having an outer arc 
8te edge portion having corrugations welded : 
the inner surface of said outer member, the alters 
Rate corrugations of said web plates extending 
longitudinally an equal distance either side of the 
center transverse planethereof, each of said alter 
nate corrugations being welded to points in said 
3rcuate member equi-distant between adjacent, 
openings therein in each of said staggered rows 

55 
air box superstructure to be rigidly welded 
thereto for supporting the cylinder liners and the 
central portion of the web members not being 
corrugated allows the accessibility to the main 
bearing bolts and nuts and provides ample clear 
ance for the crank throws of the crankshaft 
rotatable on either side of the webs. 

clairn: W 

1. A crankcase for a multicylinder engine corn 
prising a longitudinal plate member haying a pits 
rality of longitudinal rows of openings for engine 
cylinders, the openings in alternate rows being 
staggered, a plurality of transverse plate men 
bers having alternate corrugations at one edge 
thereof, said corrugations extending angularly 
outward from the mid-plane of the other edge of 
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the transverse members, said alternate corruga 
tions being secured to said longitudinal plate 
member midway between adjacent openings in 
each of said staggered rows of openings therein, s 

of openings. 
5. A welded crankcase for a nulticylinder er:- 

gine having a longitudinal member of arcuate 
section having a plurality of longitudina roys 
of cylinder liner openings, the of 3:13 ags in alter 
nate rows being longitudinally staggered and each 
opening extending radially through said arcuate . 
member, a hollow member welded to the outer 
arcuate surface of said longitudinal member hav 
ing a plurality of longitudinally extending cylin 
der liner support bosses, each of said bosses have 
ing cylinder liner openings in radial alignment 
with the openings in said longitudinal member and 
is awardly extending flanges adjacent said open 
ings in each of said bosses, a plurality of trans 
verse web members spaced longitudinally within 
said longitudinal member, each of said web mega 
yers having an arcuate outer edge having corru 
gations therein which are welded to the inner 
sustace of said arcuate member, the alternate co 
rigations extending in equal and opposite direc 
tions from the mid-plane of the web members and 
welded to points midway between the openings 
in each longitudinal row of openings in said ion 
studinal member, plate members welded between 
the upper surface of said longitudinal member, at 
points directly opposite that where the alternate 



2,871,797 
corrugations of said web members are welded, and 
the adjacent flanges of said hollow member, and 
main bearings welded to the central portion of 
each of said transverse web members. 

6. A Crankcase for a multicylinder engine Com 
prising a crankcase member of arcuate section, 
a plurality of transverse main bearing webs lon 
gitudinally spaced with respect to said member, 
each of said webs having a corrugated arcuate 
outer edge portion, main bearings Secured to the 
central portion of said webs, the corrugations 
of each of said webs extending longitudinally 
either side of the mid-plane of the central por 
tion of said webs and secured to the inner arcu 
ate surface of said crankcase member, a hollow 
cylinder liner support member secured to the 
outer arcuate surface of said crankcase member. 
said cylinder liner support member and said 
crankcase member having aligned openings 
therein extending radially with respect to the 
arcuate surface of the latter, the axis of each pair 
of said aligned openings being located longitu 
dinally midway between the alternate corruga 
tions of adjacent webs, and transverse plates se 
cured to the upper arcuate surface of said crank 
case member opposite that where said alternate 
Corrugations of Said webs are secured and also 
secured to points immediately adjacent the open 
ings in the cylinder liner support member. 

3 
7. A welded crankcase for a multicylinder en 

gine comprising an arcuate shaped crankcase 
member, a plurality of longitudinally spaced 

O 

2) 

25 

transverse bearing supporting webs of semian 
nular form having corrugations in the outer ar 
cuate edges welded to the inner arcuate surface 
of said crankcase member, the alternate Corru 
gations of said webs extending longitudinally 
either side of the mid-plane of the central por 
tions of said webs, a crankshaft main bearing 
welded to the central portion of each of said webs, 
said arcuate crankcase member having a plurality 
of staggered circular openings extending trans 
versely between adjacent webs, the axis of each 
opening extending radially with respect to said 
arcuate crankcase member and equidistant be 
tween adjacent alternate corrugations of adjacent 
webs, a hollow airbox welded to the outer arcuate 
surface of said crankcase outer member having 
circular openings in radial alignment with said 
openings in said crankcase member and plates 
welded transversely between the openings in said 
air box to points in the outer surface of said 
crankcase member directly opposite the points 
where the alternate corrugations of said web 
members are welded. 

WILLIAMELMER BRILL. 

  


