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1. Claims. 

The present invention relates to die-cast motor 
blocks. 
More particularly the present invention relates 

to constructions such for example as internal 
5 combustion motors involving cylinders having 

pistons reciprocating therein and a crank case 
asSociated With said cylinders. Economies in 
manufacture may be effected if the cylinders of 
Such constructions are manufactured by a die 

10 casting operation. The die casting of engine cyl 
inders has not been generally practiced, however, 
for the reason that the constructions of such mo 
tor blocks have not adapted themselves well to 
the die casting operation. 

5 An object of the present invention is to pro 
vide a motor construction well adapted to be 
die cast. 
A further object is to provide a cylinder con 

Struction having an integral head portion, which 
20 cylinder construction may have the pistons con 

veniently mounted therein from the crank case 
end of said cylinder construction. 
As a corollary to the last named object, a fur 

ther object is to provide a cylinder construction 
25 of the kind referred to in which the bearings may 

be easily mounted and easily held in place, which 
Construction will provide adequate supporting 
surface for said bearings. 
A further object is to provide a motor block 

80 construction which may be die cast in its manu 
facture, which construction is well adapted to 
neet the needs of commercial service. 
Further objects will appear as the description 

proceeds. 
35 Referring to the drawings 

Figure 1 is a vertical Sectional view illustrating 
one embodiment of the present invention; 

Figure 2 is a view, partly in section, taken along 
the planes indicated by the arrows 2-2 of Fig 

40 Ere; 
Figure 3 is a view of the top of a cylinder block 

of the present invention, the cooling jacket cov 
er being removed; 

Figure 4 is a horizontal sectional view taken 
along the plane indicated by the arrows 4-4 of 
Figure2; 
Figure 5 is a sectional view taken along the 

plane indicated by the arrows 5-5 of Figure 1 
50 and illustrating a bearing construction which 

may be utilized in practicing the present inven 
tion; 

Figure 6 is a sectional view taken along the 
plane indicated by the arrows 6-6 of Figure 1, 

55 and illustrating a construction which may be used 

45 

(C. 123-173) 
for the center bearing of a twin cylinder con 
Struction; 

Figure 7 is a sectional view somewhat similar 
to a portion of Figure 1 but illustrating a modi 
fled construction in which the split bearings for 5 
the crank shaft may be cast integral with two 
halves of the crank case; and 

Figure 8 is a view illustrating a modified con 
Struction which may be used in place of the con 
struction illustrated in Figure 5. 10 
In the drawings, an internal combustion motor 

of the two-cycle type is illustrated. The numeral 
0 indicates a cylinder block comprising two cyl 

inders - . Said cylinders have the heads 
2-2 formed integral therewith. Surrounding is 

the cylinder block ?o is a water jacket 3, said 
water jacket being enclosed within the wall 4. 
Said Water jacket 3 will preferably open toward 
the head end of the cylinder block 0, and for 
purposes of manufacture will be of uniform cross- 20 
Sectional dimensions, or at any rate will be so 
formed as to present no obstructions to the with 
drawal of the die forming the water cavity. Dis 
posed at the head end of the cylinder block O is 
the water jacket cover 5, which may be secured 25 
by bolts or other securing means to the cylinder 
block O. The cover 5 will, of course, cover the 
Water jacket 3, and inasmuch as said water 
jacket is not subjected to high pressures, no diffi 
culty will be encountered in sealing the cover 5 30 
to the Wall 4 to provide a liquid-tight water 
cavity. As appears from the drawings, the bear 
ing of the cover 5 upon the heads 2 is at a plane 
disposed Outwardly of the plane marking its bear 
ing in the jacket wall f4. 35 
The cylinder heads 2-2 will be provided 

with apertures 6-6, which may be screw 
threaded for the reception of spark plugs. The 
Water jacket cover 5 will be provided with aper 
tures - for accommodating said spark plugs. 40 
The two cylinders - are separated by the 

partition 8. The cylinder block O is extended 
below the cylinders - f to provide a portion 
9 of the crank case, which crank case is indi 
cated as a whole by the numeral. 20. The crank 45 
case 20 is split along a plane which includes the 
axis of the crank shaft 2, which plane is dis 
posed at right angles to the axes of the cylinders 
fi-f. The lower half of the crank case 20 is 
embodied in the closure member 22. Said closure 50 
member 22 may be held in place by any preferred 
means, such for example as the bolts 23-23 ill 
lustrated in Figures 2, 6 and 8. 
Each of the engine cylinders may be pro 

vided with a bearing sleeve indicated by the nu- 55 
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2 
meral 24, which receives the pistons (not shown). 
Said bearing sleeves 24-24 may be made of ma 
terial highly resistant to wear and may be cast 
in the cylinder block O during the die casting op 
eration. 
As indicated herelnabove, the particular em 

bodiment of the present invention chosen for ill 
lustration is a two-cycle engine. The material 
forming the cylinder block adjacent to each cyl 
inder will be provided with the U-shaped pas 
sageway 25 (Figure 2), whereby communication 
may be provided from the interior of the crank 
case 20 to the explosion side of each piston (not 
shown). This passageway 25 may be formed dur 
ing the die casting operation. A plate 26 is pro 
vided for defining the outer boundary of said pas 
sageway 25. The sleeve 24 will, of course, be pro 
vided with apertures coinciding with the passage 
way 25, whereby no obstructions will be presented 
to the flow of gases through said passageway 25. 
The cylinder block 0 is also provided with 

intake apertures 27 communicating with each 
cylinder , which apertures may be connected 
with a carburetor (not shown). The cylinder 
block 0 is also provided with exhaust apertures 
28, each comunicating with a corresponding cyl 
inder fl. Each sleeve 24 will, of course, be pro 
vided with apertures communicating with the 
corresponding apertures 27 and 28, whereby to 
present no obstruction to flow of fluid medium 
through said apertures 27 and 28. 

It will be noted that each cylinder has its 
bore extending with undiminished diameter to 
the crank case 20. By reason of this construc 
tion, together with the fact that the lower wall 
22 of the crank case is removable, it is readily 
possible to assemble pistons within the cylinders 
- and to properly locate the crank Shaft 

2 with its cranks and piston rods. The two 
cranks are indicated by the numerals 29 and 30, 
and the crank shaft 2 f between said cranks 29 
and 30 is provided with a bearing split longitu 
dinally. As will be clear from an inspection of 
Figure 6, a pair of bearing members 3 and 32 
are provided between the cranks 29 and 30, the 
bearing member 3 being secured to the lower 
extremity of the partition 8 by means of the 
screws 33-33, which have their heads engaging 
with opposed edges of the bearing member 3 
to hold said bearing member in contact with the 
extremity of the partition 8. The bearing mem 
ber 32 is similarly held in position in the crank 
case closure member 22. 

In the construction illustrated in Figures 1 to 7, 
the crank shaft 2 adjacent to its ends outside 
of the cranks 29 and 30 is provided with cylin 
drical bearings split longitudinally, the upper 
bearing member at each end of the shaft being 
indicated by the numeral 34 and the lower mem 
ber of the bearing being indicated by the numeral 
35. Said bearing members 34 and 35 at each end 
of the crank shaft 2 may be secured to the 
cylinder block 2 and to the crank case closure 
member 22, respectively, by any preferred means, 
Such for example as screws 33 (Figures 4 and 5), 
the heads of which engage in recesses in the 
Outer peripheries of said bearing members sub 
stantially on chords of said bearing members. 
From an inspection of Figure 7 it will be noted 
that it is quite feasible to cast the bearing mem 
bers 34-34 integral with the cylinder block 0 
and to cast the bearing members 35-35 integral 
with the crank case closure member 22. Said 
semi-cylindrical bearings are mounted upon cor 

2,227,500 
responding casings formed integrally with the 
crank case, 

Figure 8 shows a modified construction of 
bearing for the end portions of the shaft 2. 
According to the embodiment illustrated in 
Figure 8, the bearings at the two ends of the 
shaft 2 are cylindrical members, indicated by 
the numeral 36. Said bearings 36 may be held 
in place by means of the screws 37-37, the heads 
of which engaged shoulders 38-38 milled out on 
the periphery of the bearing 36. 
ASSembly Of the parts constituting the ele 

ments of the illustrated embodiments may be 
readily accomplished. The center bearing mem 
bers 3 and 32 Will, of course, be located in their 
Operative positions with respect to the cylinder 
block 0 and the crank case closure member 22. 
The bearing members 34-34 and the bearing 
members 35-35 will also be located in their 
operative positions in the cylinder block fo and 
the crank case closure member 22, respectively. 
The crank shaft 2 f with its associated pistons 
and piston rods will then be assembled relative to 
the cylinder block 2 with said pistons located 
in the cylinders fl-lf, after which the crank 
case closure member 22 with its bearing members 
32 and 35-35 will be assembled with respect to 
the cylinder block O and the crankshaft 2, said 
closure member being tightly secured by means 
of the bolts 23-23. With the embodiment of 
the invention shown in Figure 8, the bearings 
36 at each end of the crank shaft 2 will be posi 
tioned upon the ends of said crank shaft and will 
be secured in position by means of the respective 
screws 3. The closure member 22 and crank 
shaft with its appurtenant pistons and piston 
rods will be assembled with respect to the cylin 
der block O. 
The invention has the practical advantage that 

the parts may be die cast by simple die casting 
operations. No difficulties will be encountered in 
inserting the pistons from the crank case end 
of the cylinder block. Inasmuch as the greatest 
efforts upon the bearings are exerted in a direc 
tion away from the cylinders - f, no harm 
can result from the fact that the structure in 
Wolves a smaller area of backing for the crank 
shaft bearings on the sides thereof adjacent to 
the cylinders than on the other sides thereof. 
The present invention has the further prac 

tical advantage that the crank shaft bearings 
are relatively large in proportion to cylinder 
diameter Without involving excessive axial di 
mensions of the crank shaft, so that said bear 
ings receive substantial support at the sides of 
the cylinder or cylinders even though the cyl 
inder block is cut away at the crank shaft end 
thereof to permit the insertion of the piston or 
pistons at the crank case end of the cylinder 
block. 
Though certain embodiments of the present 

invention have been described in detail, many 
modifications Will occur to those skilled in the 
art. It is intended to cover all such modifica 
tions that fall Within the scope of the appended 
claims. 
What is claimed is: 
1. In an internal combustion motor, a cylinder 

block having a portion of a crank case formed 
integral therewith and also having a cooling 
water jacket formed integral therewith, said 
Crank case portion and said cooling jacket open 
ing in opposite directions and both being free 
of projections which would prevent the with 
drawal of a forming die therefrom, said cylin 
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der block having a cylinder therein and a cylin 
der head therefor integral with said block, COver 
means at the explosion end of said block for clos 
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ing said water jacket, and a crank case closure 
member cooperating with said crank case portion 
to form a crank case, ". 

2. In an internal combustion motor, a cylinder 
block having a portion of a crank case formed 
integral therewith and also having a cooling 
water jacket formed integral therewith, said 
crank case portion and said cooling jacket open 
ing in opposite directions and both being free of 
projections which would prevent the withdrawal 
of a forming die therefrom, said cylinder block 
having a cylinder therein and a cylinder head 
therefor integral with said block, cover means at 
the explosion end of said block for closing said 
Water jacket, a crank case closure member co 
operating with said crank case portion to form a 
Crank case, and a crank shaft with its associated 
bearings embraced between said crank case por 
tion and said crank case closure member. 

3. In an internal combustion motor, in con 
bination, a cylinder block having a portion of a 
crank case formed integral therewith, said cyl 
inder block having a plurality of cylinders, said 
cylinders having cylinder heads formed integral 
with said block, said block having a partition 
wall between said cylinders formed integral with 
said block, a crank case closure member cooper 

w 

ating with said crank case portion to form a crank 
case, a crank shaft disposed within said crank 
case, said shaft having a plurality of cranks co 
operatively associated with said cylinders, said 
crank case portion leaving said cylinders unob 
structed to permit the insertion of pistons within 
said cylinders from the crank case ends thereof, 
said shaft being provided with a plurality of 
bearings including a center bearing and outer 
bearings, the end to end distance between said 
bearings being less than the diameter of said 
cylinders, said center bearing comprising two sub 
stantially semi-cylindrical members, one secured 
to said crank case portion and the other secured 
to said crank case closure member. 

4. In an internal combustion motor, a cylinder 
block having a cylinder, said block having the 
cylinder head cast integral therewith, a cooling 
water jacket for said cylinder opening at the 
combustion end of said motor, and a water jacket 
cover bearing upon said block and closing said 
water jacket, said cylinder block having formed 
integral therewith a portion of a crank case, said 
crank case portion leaving said cylinder unob 
structed whereby a forming die may be with 
drawn therefrom and a piston may be inserted 
to fit within said cylinder at the crank case end 
of said motor, said water jacket being free of 
obstructions to permit the withdrawal of a form 
ing die therefrom. 

5. In an internal combustion motor, a cylinder 
block having the cylinder head and a cooling 
water jacket cast integral therewith, said cooling 
water jacket opening toward the head end of 
said block, said water jacket being free of ob 
structions to permit the withdrawal of a forming 
die therefrom, and cover means located at the 
head end of said block for closing said cooling 
water jacket, said cover means bearing on said 
cylinder head in a plane disposed outwardly of 
the plane marking its bearing upon said jacket. 

6. In an internal combustion motor, a cylinder 
block having the cylinder head and a cooling 
Water jacket cast integral therewith, said cooling 
water jacket opening toward the head end of 

3 
said block, said water jacket being free of ob 
structions, to permit the withdrawal of a forming 
die therefron, and cover means located at the 
head end of said block for closing said cooling 
Water jacket, said cover means bearing on said 
cylinder head in a plane disposed outwardly of 
the plane marking its bearing upon said jacket, 
Said cylinder head having a screw-threaded open 
ing for a spark plug, said cover means having 
an aligned opening for the reception of said spark 
plug. . 

7. In an internal combustion engine, in com 
bination, a cylinder block having a plurality of 
parallel cylinders, the cylinder heads of said 
cylinders and a portion of a crank case being 
formed integral with said block, a crank case 
closure member cooperating with said portion of 
said crank case, said portion of said crank case 
and Said closure member having cooperating par 
titions to form crank case compartments for 
Said cylinders, said compartments in said crank 
case portion having opposed walls spaced apart 
longitudinally of said crank case a distance less 
than the diameter of their corresponding cyl 
inders, a substantially semi-circular bearing 
member carried by said partition forming part 
of said crank case portion, and a cooperating sub 
stantially Semi-circular bearing member carried 
by said crank case closure member, said first 
mentioned bearing member being of sufficient 
length to extend beyond the projected cross 
Sectional areas of said cylinders, said first men 
tioned bearing member being detachable from 
Said partition whereby it may be removed from 
said partition to permit pistons to be entered 
into said cylinders from the crank case end there 
of, said crank case portion being shaped to leave 
Said cylinders unobstructed to permit the entry 
of pistons to fit said cylinders. 

8. In an internal combustion motor, in com 
bination, a cylinder block having a portion of a 
crank case formed integral therewith, said eyl 
inder block having a plurality of cylinders, said 
cylinders having cylinder heads formed integral 
with said block, said block having a partition 
Wall between said cylinders formed integral with 
Said block, a crank case closure member cooper 
ating with said crank case portion to form a 
Crank case, and a crank shaft disposed within 
said crank case, said shaft having a plurality of 
cranks cooperatively associated with said cylin 
ders, said crank, case portion leaving said cylin 
ders unobstructed to permit the insertion of pis 
tons within said cylinders from the crank case 
ends thereof, said Shaft being provided with a 
plurality of bearings including a center bearing 
and Outer bearings, the distance from said center 
bearing to said outer bearings being less than the 
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diameters of their corresponding cylinders, said 
center bearing comprising two halves secured re 
spectively to said crank case portion and said 
crank case closure member, said half secured to 
Said crank case portion having its ends shaped 
to conform to the contours of the walls of said 
cylinders whereby to avoid obstructions to the 
entry of pistons to fit within said cylinders. 

9. In an internal combustion engine, in com 
bination, a cylinder block having a cylinder 
therein, said cylinder block having the cylinder 
head of Said cylinder and a portion of a crank 
case formed integral therewith, a crank case clo 
sure member cooperating with said portion of 

70 

said crank case to form a crank case compart. 
ment, Said crank case portion and said crank case 
closure member being joined in a plane which ini 75 

  



5 

10 

20 

30 

4. 
cludes the axis of said crank case, and journal 
bearings carried by said Crank case portion and 
by said crank case closure member, the walls of 
said compartment and said journal bearings being 
spaced apart less than the diameter of Said 
cylinder but shaped to leave said cylinder unob 
structed to permit the entry of a piston to fit said 
cylinder, certain of said journal bearings being 
split into halves, certain of said halves being in 
tegral with said crank case portion and certain of 
said halves being integral with said closure mem 
ber, said half secured to said closure member ex 
tending well within the projected cross-sectional 
areas of said cylinder. 

10. In an internal combustion motor, in com 
bination, a cylinder block having a portion of a 
crank case formed integral therewith, said cyl 
inder block having a cylinder, said cylinder haw 
ing a cylinder head formed integral With Said 
block, a crank case closure member cooperating 
with said crank case portion to form a crank case 
compartment, a crank shaft disposed axially of 
said compartment, said shaft having a crank co 
operatively associated with said cylinder, said 
crank case portion leaving said cylinder unob 
structed to permit the insertion of a piston within 
said cylinder from the crank case end thereof, 
said shaft being provided with bearings, the dis 
tance between said bearings being less than the 
diameter of said cylinder, each of said bearings 
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comprising two halves secured respectively to 
said crank case portion and to said crank case 
closure member, said halves secured to said crank 
case portion having its ends shaped to conform 
to the contour of the Wall of said cylinder where 
by to avoid obstructions to the entry of a piston 
to fit Within Said cylinder. 

11. In an internal combustion engine, in com 
bination, a cylinder block having its cylinder head 
integral thereWith and including a portion 
formed integral thereWith to form a part of a 
crank case, said cylinder block including a cylin 
der adapted to receive a piston, a crank case 
closure member adapted to Cooperate With said 
part of said crank case to form a crank case, 
journal bearings, certain of said journal bear 
ings being split longitudinally to form halves, 
certain of Said bearing halves being secured to 
said crank case portion, the other of said bear 
ing halves being secured to said closure men 
ber and extending well within the projected 
cross sectional area of said cylinder, said half 
which is Secured to said crank case portion being 
integral therewith and being shaped to conform 
to the wall of said cylinder whereby to permit 
entry or withdrawal of Said piston from said 
cylinder. 

CLARENCE L. JOHNSON. 
LOUIS J. JOHNSON. 
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