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CRANKCASE FOR, NTERNAL-COMBUSTION 
ENGINES 

William Harper, Montreal, Quebec, Canada 
Application anuary 25, 1945, Serial No. 574,517 

(C. 121-194) 6 Claims. 

This invention relates to crank cases and rainS 
to provide an improved crank case for internal 
coimbustion engines. 
The heaviest part of an ordinary internal com 

bustion engine is the cast engine-base or crank 
case which Supports the cylinders and houseS 
the crank shaft and provides Supporting bear 
ings for it. I have discovered that it is possible 
to effect a radical rediction in the weight of 
internal combustion engines by substituting for 
the castings of which the engine-base or crank 
case is Ordinarily made, a fabricated structure 
for supporting the cylinders and crank shaft 
bearings which, while using very much less metal 
than the ordinary castings, attains the required 
strength and rigidity. 

the ordinary crank case Or engine-base con 
sists of a casing having transverse end Walls 
to support the shaft bearings, and transverse 
interior bearing-Supporting walls in the case of 
a multi-cylinder engine. In order that the crank 
shaft may be asseinbled with the crank case 
initially and in order to permit removal and 
repair of the crank shaft, the crank case is made 
of two separate castings meeting and bolted 
together on a longitudinal plane of the crank 
case Which cuts the bearing-Supporting Walls So 
as to permit removal of the crank Shaft and its 
bearings by Separating the two castings. 
The fabricated crank case which I have in- ; 

vented departs radically from this conventional 
construction. It consists of a continuous tubular 
member open at its ends, and transverse Walls 
Which are Separate from the tubular member 
and are compressively gripped in it. The tubular 
member supports the engine cylinders and the 
transverse Walls Support the crank shaft bear 
ings. The Walls are gripped so firmly in the 
tubular member as to make the entire crank 
case in effect a single integral member after it 
has been assembled with the crank shaft within 
it. The transverse walls may nevertheless be 
removed endwise from the tubular member by 
releasing itS grip on them by shrinking the walls 
and eXpanding the tubular member. For this 
purpose, means are provided for creating a wide 
difference in temperature between the tubular 
member and the Walls. It is thus possible to 
insert transverse Walls with the crank, shaft end 
wise into the tubular member when the crank 
case is first assembled, and to remove the walls 
and the crank shaft end Wise whenever examina 
tion or repair of the crank shaft is required. 
The tubular member of the new crank case, 

in the construction which I find most desirable, 
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is double Walled having an inner sheet-steel shell 
formed to withstand compression and an outer 
Sheet-Steel shell formed to withstand tension. 
The inner shell has the form of a cylinder. The 
Outer shell has a wall to which the engine cyl 
inders are attached. This is spaced from, and 
of less Width than the diameter of, the inner 
Shell. Flat walls extend from the spaced wall 
in planes tangent to the inner shell and carry 
the tension strains of the engine cylinders to 
the inner shell in such manner as to produce 
Compression strains on it which it is well adapted 
to withstand. The inner and outer shells have 
different natural periods of vibration owing to 
their different shape and size, so that any vibra 
tions of the natural period of either of them 
is damped by the other. 
A further feature of my invention consists in 

Suspending the crank case at its ends from rigid 
Supports so that it may react to the torque of 
the engine in a semiflexible manner. Each end 
Of the Crank case is provided With a round bear 
ing which may be engaged by a complementary 
bearing fixed to a rigid plate-so that the crank 
case may rotate about the axis of the crank 
Shaft. This rotation is limited by a set of Spaced 
projections fixed to the ends of the crank case 
and resiliently engaged by the supporting plates. 
Other features and advantages of my inven 

tion will be described in connection with a de 
scription of the specific crank case embodying 
my invention which is illustrated in the accom 
panying drawings, in which: 

Fig. 1 is a perspective view of the inner and 
Outer sheet-steel Shells of the tubular member 
of the crank case; 

Fig. 2 is a perspective view of the tubular 
member; 

Fig. 3 is an end elevation of the crank case 
Support; 

Fig. 4 is a fragmentary. Section along the axis 
of the tubular member With the transverse end 
Walls in position for insertion: 

Fig. 5 is a fragmentary Side elevation of the 
crank Shaft showing one of the intern ediate 
transverse walls mounted on its bearing; 

Fig. 6 is a sectional elevation. On the axis of 
the crank case, showing one end of the crank 
case with the crank shaft assembled therein; 

Fig. 7 is a similar view of the other end of the 
assembled crank case and crank Shaft; 

Fig. 8 is a transverse section, on a slightly 
reduced scale, along the line 8-8 of Fig. 6; 

Fig. 9 is a side elevation of one end of the 
crank case partly broken away; 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



2,539,132 
3 

Fig. 10 is a transverse section of a stamped 
disc used in the fabrication of the transverse 
Walls and the braces for the tubular member; 

Fig. 11 is a transverse section of a brace for 
the tubular member; and 

Fig. 12 is a transverse section of a side plate 
of One of the transverse walls. 
The Crank Case illustrated in the drawings is 

intended for use in coninection with a multi-cyl 
inder internal combustion engine of the opposed 
piston type. While my new crank case possesses 
Special advantages for Such an engine, it may 
readily be adapted to any type of internal con 
bustion engine. 
The Crank case consists of a tubular nienbel' 

A Open at its ends and Separate transverse Wails 
B including end walls Bi, B2 and intermediate 
walls B3. It is suspended at its ends from Sup 
portS C. 
The tubular member A is a double Wall struc 

ture including an inner shell Ali and an outer 
shell A2. 
The innel shell Ai is a steel cylinder formed 

by rolling a steel sheet and welding its abutting 
edges. It is provided internally with hollow flat 
reinforcing collars A3 consisting of circular bands 
A4 Smaller than the cylinder and Supported on 
V-shaped transverse braces A5 which are welded 
to the cylinder and its bands. The two rein 
forcing collars A6 at the ends of the cylinder are 
of slightly different construction, as the Outer 
edges of their bands A4 are held by the end plates 
At hereinafter ninentioned instead of by W-shaped 
braces. As hereinafter explained, the reinforc 
ing collars provide means for gripping the sepa 
rate transverse walls B. Slots A8 for connect 
ing rods are provided in the shell Ai between the 
reinforcing collars, and a series of circulair acceSS 
openings A9 is provided along the top of the shell. 
The outer shell A2 is also formed from a sheet 

of Steel which is bent into the fol'in of a tube and 
has its abutting edges welded together. The 
outer shell A2 has a pair of opposite walls Ai 
which are spaced outwardly from, and are of leSS 
width than the diameter of the innel cylindrical 
shell Ai, and pairs of walls AE2 which connect 
the walls Ai to the inner shell A and extend 
tangentially to the inner shell. A to provide ten 
sion members transmitting the pull of engine cyl 
inders mounted on the walls All to the Shell Al 
in Such a way as to produce compression Strains 
on that shell. The Spaced Walls A are pro 
vided with a series of round openingSA is adapted 
to receive sleeves A: 5 for the engine cylinders. 
Along the top of the outer shell A2 is a series of 
round openings AS registering With those in the 
top of the inner shell A. 
The inner and outer shells A, A2 are Welded 

together along their lines of Contact and are con 
nected by sleeves A5, tie members Afi and A8, 
and end plates A. Which are Welded to both of 
them. Covers A 9 are provided for the access 
openingS A9. 
The sleeves A5 have external flanges A2 at 

one end. They are inserted in the holes A: 3 in 
the outer shell A2, and the inner edges of the 
sleeves are welded to the inner shell A. The 
flanges overlie the outer shell A2 at the periph 
ery of the opening A 4 and are provided with 
bolt holes A2 extending through the outer shell 
A2 for attachment of the engine cylinders. 
The transverse tie members Afi (shown in Fig. 

w 9) lie between the spaced portions of tine inner 
Y. and outer shells A, A2 and are welded to both 

shells and to the Sleeves Ai5. 
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4 
The end plates A7 have outer peripheries con 

forming to the cross-section of the outer shell A2 
and contain circular holes of a diameter less than 
that of the inner shell Ai and equal to the inner 
diamater of the circular bands A4 of the internal 
1reinforcing colia's A6. The end plates are 
Welded to the end edges of the outer shell A2, of 
the inner shell A and of the bands A4 of the 
reinforcing collars A6 at the ends of the inner 
shell A. 
The end Wall B, as best shown in Fig. 6, is fab 

licated from a steel tube B4 to Which are welded 
side plates B5, B6 and radial, generally U-shaped 
reinforcing members Bil. After those parts have 
been welded to each other, cylindrical bands B8 
are welded in place. The side plate B5 is of the 
Same diameter as the inner shell Al aid is con 
nected to the housing it for ball bearings 
through conical plate B3 which, with the sleeve 
B4, Supports that housing. 
The end wall B2, as best shown in Fig. 7, is fab 

licated froin a steel tube B to which are welded 
side plates B4, B5 and radial, generally U 
shaped reinforcerients B6. After those parts 
have been welded to each other, band E7 is weld 
ad in place. Side Wall B5 is of the same diam 
eter as the inner shell A and is connected with 
sleeve B by reinforcing plate B 8. The sleeve 
B provides a housing for the ball bearings 4 
and is connected also with the housing 5 for 
gears 6, and 8 which are adapted to drive 
the cann Shaft of the engine (not shown). 
Each of the intermediate walls B3 consists of 

a pair of hollow semi-circular discs B2 connect 
ed by bolts B22 and communicating with each 
other through openings B23. Tubes B24 provide 
access to bolts B22 (Fig. 8). The discs B2 are 
fabricated from steel castings B25 to which are 
welded side plates B26, radial, generally U-shap2d 
reinforcing members B21 and end plates B23. 
After those parts have been welded to each other, 
band B29 is welded in place. An oil channel B30 
extends through disc B2E to provide lubrication 
for the bearings. In the fabrication of the walls 
B, the final closing welds should not be made un 
til after the balance of the metal in the assembly 
has been permitted to solidify. As the assembly 
cools, the U-shaped members B27 give sufficient 
ly to prevent shrinkage cracks. 
The side plates B26 for walls B3, and the V 

shaped braces Ag are preferably fabricated as 
follows: A disc of of sheet steel is given a dish 
shape, as by means of stamping, to provide flanges 
A22 and a central portion B3 (Fig. 10). The 
flanges A22 are severed from the central portion 
B3 and a pair of such fianges are welded to each 
other to form the V-shaped braces A5 (Fig. 11). 
The side plates B26 are formed from the Central 
portion B3 by making an axial opening therein 
(Fig. 12). 
The dimensions of collars A3, A6 and of the 

transverse walls B are such that the internal 
diameter of the collars is slightly less than the 
external diameter of the wal's when their tem 
peratures are substantially the same, but when 
the collars are approximately 200 F. hotter than 
the walls there is a slight clearance between them. 
In order that the transverse walls B may be fitted 
Within their respective collars, means are pro 
vided for circulating a heating medium through 
the collars and a cooling medium through the 
walls: 

Internally threaded discs A22 are inserted in 
holes drilled through the shells A, A2 and pro 
vide passageways communicating with the in 
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teriors of the collars. The inner legs of the 
braces A5 are provided with openings A23. In 
ternally threaded tubes-B32 are inserted in holes 
in the bands B3, B and B29 and are welded to 
those bands. 
tubes. To permit access to the bolts B33 after 
the crank shaft and crank case have been assen 
bled, conduits B36 extend through the shells Ai, 
A2 to holes in the collars A3, A6 which are 
adapted to register with the threaded bores in 
the tubeSB32. 
To assemble the crank Shaft and the Crank 

case the pairs of semi-circular discs 32 forning 
the intermediate walls B3 are placed on the in 
termediate bearings 2 of crank shaft 2 and 
are bolted together. A cooling agent, such aS 
compressed carbon dioxide, which may be ad 
mitted to the interiors of the transverse Wals 
B through the tubes B32, is circulated Within 
those was to cool and Shrink them. At the 
same time a heating a gent, Such as Steam of 
hot oil, which may flow to the interiors of the 
collars A3, A6 through the passageWays in discs 
A2.2 and through the openings A33, is circulated 
within those collars to heat and expand thein, ; 
After the desired differance in the temperatures 
of those collars, and Wails is attained, the Crank 
Shaft is thrust end Wise into the Crank case SG 
that the internediate Walls. B3 are properly posi 
tioned in their respective collars A3. The ed 
Walls Bt, B2 are then similarly slid over the ends 
of the crank shaft, until they are properly OS 
tioned in their respective collars A6. 

After the crank shaft and crank case have 
been placed in proper position, they are fastened : 
by bolts B33, E38, and the ternperatures of the 
collars and trainSverse walls are perinitied to re 
turn to normal. The consequent Shrinkage of 
the coars A3, A6 and expansion of the tira S 
verse Walls B. causas the collars to compress the 
Walls, and, since the collars are prevented by the 
walls from fully contracting, they are kept under 
tension. As a result, the collars exert a powerful 
grip. On the walls and an exceptionally rigid and 
strong construction is provided. : 
The crank shaft may be renoved from the 

crank case by circulating a heating medium 
through the walls B and a cooling medium 
through the collars A3, A6 until there is a clear 
ance between then. Then, When the boltS 335, 
B3S are renoved, the Walls may be Sid Olt Of 
their collars. 
The Support C for the crank case includes a 

pair of rigid pates C. A cylindrical band B3 
having an internal reinforcing flange B38 is 
Welded to the side plate 35 of Wall B. A like 
band B39 having an internal reinforcing fange 
B40 is Weded to the end plate B5 of Wall B2. 
The bands B3, B39 form bearing inembers which 
may be engaged by circular flanges C2 fixed to 
the plates C, so that the crank case may rotate 
about the axis of the crank shaft. Adjustable 
rubber bushings 382, which are mounted on tubes 
B4 fixed to the crank case and projecting be 
yond the end plates A. are adapted to enter 
titles C3 extending firon the inner faces of the 
end plates C and resiliently init rotation of 
the cran's case. As a consequence, the crank 
case is held in accurate alignment With respect 
to the crank Shaft but is perinitized a linited 
annount of rotation about the axis of the Crank 
shaft and expansion or contraction due to heat 
ing or cooling of the structure will not develop 
undue stresses at the not inting points. 

It will be apparent to those skilled in the art 

Bots B33 are provided for those : 
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that various changes and modifications may be 
made in the specific embodiment of my invention 
described above without, departing from the Sprit 

s of my invention as defined in the following 
claims. 

What I clain is: 
1. A crank case for internal combustion en 

gines, comprising a tubular member, removable 
transverse walls for Said tubuliar aeribe, and 
internal collars fixed in Said tubular member 
around said transverse-Walls and adapted to exert 
a compressive grip on Said WallS. 

2. A crank case for internal coinbustion en 
gines comprising the combination. With a tibullai 
inenber, of internal hocw collars fixed in the 
tubular member and haying openings for the 
introduction of a heating mediuin, and removable 
hollow transverse Walls Surrounded by the collar's 
and adapted to be grippa d corpireSSively by Said 
collai's and having openings for the introduction 
of a cooling in editin. 

3. A crank case for internai cancision en. 
gines comprising the COmbination. With a tilioular 
lineringer having Gipei ends, of hollow collars fixed 
in the tubular neign her and having openings to 
permit circulation of a heating neiti in therein, 
and a set of renovable holoty transverse Walls 
including a pair of end Wais and a diametrically 
Split intern ediate wall, Said was being sur 
rounded by Said collars and adapted to be gripped 
compressively by the collars and having Openings 
to permit circulation of a cooling medium therein. 

-4. A crank case for internal corn oustion en 
gines conprising the connaination with a tubular 
Elenber, of glCW coia's fixed in the tibia. 

- membei and each having a passageway from its 
interior to the exterior of the tubular member, 
renovable hollow transverse Wais inaving open 
-ings therein and Surrounded by Said collars and 
adapted to be gripped compassively by the 
collars, and condiis extening from the exterio 
of the tubular eno;' through tina coiars to 
register With the openings in tile transverse Wais 
to permit introdictio) of a cooing recin. 

5. A crank case for interra coiniotistion engines 
coin prising the combination with an inner cylin 
drical Shell, of an outer shell having a base for 
eingine cylinders and a pair of opposite Walls 
attached to the cylindrical shell and extending 
tangentially therefron to said cylinder base. 

6. A crank case for internal combustion en 
gines of the opposed-pistor type comprising the 
COilbination. With an inner cylindrical shell, of 
an outer she having opposite Walls Spaced out 
Wardly firon the inner shell and of less width 
than the diameter of the inner shell to provide 
bases for engine cylinders and was connecting 
Said Sa?ced Wails and erracing the inner Shell. 

7. A crank case for internal coin oustion engines 
comprising the conbination. With a cylindrical 
shell, of a base for engine cylinders and tension 
Yembers connecting Said shell With the cylinder 
base. 

3. A crank case for internal coin oustion en 
gines of the opposed-piston type co-prising the 
combination with a cylindrical shell, of a pair 
of opposite bases for engiite cylinderS Spaced out 
W3rdly firon the shell and of ess width than 
the diameter of said shell and tension members 
Coillecting the cylinder bases and embracing the 
Shell. 

9. A crank case for internal combustion en 
gines comprising the combination. With a rein 
forced cylindrical shell adapted to withstand 
compressive strains, of a cylinder base, and ten 
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sion members attached to said shell and extend 
ing tangentially therefrom to the cylinder base. 

10. A crank case for internal combustion en 
gines comprising the combination with an inner 
cylindrical shell, of an outer shell having a wall 
spaced outwardly from the inner shell and 
adapted to provide a base for engine cylinders, 
and a pair of walls welded to said inner Shell 
and extending tangentially therefrom to the 
cylinder base, and sleeves extending from the 
cylinder base to the inner shell and welded to 
both of then. 

11. A crank case for internal combustion en 
gines comprising the combination with a cylin 
drical inner shell, of a shell having opposite Walls 
spaced outwardly from the inner shell and of 
less width than the diameter of the inner Shell 
to provide bases for engine cylinders and Walls 
connecting said spaced walls and embracing the 
inner shell, and plates connecting the correspond 
ing ends of the inner and Outer shells and Welded 
iO both of then. 

12. A crank case for internal combustion en 
gines comprising the combination with a cylin 
drical shell, of a shell having a Wall Spaced out 
wardly from said cylindrical shell to provide an 
engine cylinder base and a pair of opposite walls 
Welded to the cylindrical shell and extending tan 
gentially therefrom to said cylinder base, and 
internal reinforcing collars welded to the cylin 
drical Shell. 

13. A crank case for internal combustion en 
gines comprising the combination. With a cylin 
drica. Shell, of a base for engine cylinders, ten 
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sion members connecting the shell with the cylin- 35 
der base, removable transverse walls for said shell, 
and neans fixed in the shell for compressively 
gripping said walls. 

14. A crank case for internal combustion en 
gine comprising the combination with an inner 
cylindrica. Shell, of an outer shell having a wall 
Spaced from the inner Shell to provide an engine 
cylinder base and Walls connected with the inner 
Shell and extending tangentially therefron to the 
cylinder base, hollow collars fixed in the inner 

40 

45 

8 
shell, a passageway through the inner and Outer 
shells to the interior of each collar to permit 
introduction of a heating medium, renovable 
transverse hollow was surrounded by Said co 
lars and adapted to be gripped compressively by 
the collars and having openings in their pe 
ripheries, and conduits adapted to register With 
said peripheral openings and extending through 
the shells and collars to permit introduction of a 
cooling medium in said walls. 

15. A crank case for internal combustion en 
gines having a round bearing and a set of Spaced 
projections at each of its ends, and a Support for 
Said crank case having means engaging said bear 
ing to Support the crank case while permitting 
axial rotation thereof and resilient means adapted 
to imit rotation of the crank case. 

16. A crank case for internal combustion en 
gines comprising a sheet-steel cylinder adapted 
to house crank shaft bearings, spaced tubes at 
tached to said cylinder and projecting beyond 
itS ends, and a Support for each end of said crank 
case having a cylindrical flange adapted to en 
gage and Support an end of the crank case while 
permitting it to rotate about its axis and resilient 
means adapted to limit rotation of the crank case. 

WILLIAM HARPER. 
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