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This invention relates to internal combustion 
engines and more particularly to crank case and 
cylinder structures. s 
... It is a general object of the invention to pro 
vide a novel and improved form of internal conn 
bustion engine. . . . . . 
More particularly it is an object of the inven 

tion to provide in an internal combustion engine 
a novel mechanism for securing cylinders with 
the crank case. , 
Another object of my invention is to provide 

mechanism for Securing cylinders with the crank 
case of an internal combustion engine in a man 
ner. Such that there will be no localized stresses 
developed in the crank case due to forces result 
ing from engine operation. . 
A further object of my invention is to provide 

an internal combustion engine of the radial type 
in which endless band means closely encircle the 
Crank case and are mounted upon trunnions on 
the cylinders. - - - - - - - 

These and other objects of the invention will 
appear from the following description taken in 
connection with the drawing, which form a part 
of this specification, and in which: 

Fig. 1 is a front elevational view of a radial 
aeroplane engine with the propeller blades re 
noved; . . . . . . . 
... Fig. 2 is a vertical sectional view of the same 
taken on line 2-2 of Fig.1; 

Fig. 3 is a sectional view through two of the 
cylinders taken online 3-3 of Fig. 1; 

Fig. 4 is a fragmentary elevational view illus 
...trating a modified form of cylinder. Securing 
meanS; . . . . 

Fig. 5 is a fragmentary Sectional view of the 
modified form of connecting means and its mount 

sling... . . . . . . - 
Referring now to the drawing by characters of 

reference, 10 represents a barrel-type of crank 
case from which a plurality of cylinders 11 ex 
tend radially. The cylinders are each formed 
with a circular flange. 12 which bears against a 
flattened portion of the outer face of the crank: 
case, and the skirt portions 13 of the cylinders 
extend through openings formed through the 
flattened portions of the crank case. - 
A crank shaft 14 extends axially through the 

crankcase and is provided upon its forward end 
with a propeller hub 15, and mounted upon the 
crank shaft throw is a master rod 16 to the hub 
of which a plurality of connecting rods 17 are 
pivotally connected in the customary manner. 
The rear end of the crankcase is closed by a cover 
18 while a pair of spaced reinforcing walls 19 

Such as pins 26. 

and 20 extend across the interior of the crank 
case on each side of the crank throw and in a 
plane with the flanges 12 of the cylinders. The 
reinforcing wall 20 is removable and is Secured 
within the crank case by bolts 21 while the re- 60 
inforcing wall 19 is preferably cast as an integral 
part of the crank case. - . 

It will be seen that the cylinders 11 are pro 
vided with fianges 12 which provide the Sole axial 
contact for the cylinders with the crank case and 65 
thus any forces developed in the cylinders when 
the engine is in operation will be transferred to 
the crank case through the contacting area of 
the flanges thereWith. As a means of Securing 
the cylindel's against the crank case so that there 70 
will be no localized stresses, I provide a pair of 
endless band means which in the preferred form 
consist of a plurality of angular links 22, the 
adjacent ends of which are joined by turnbuckles 
23. Each of the cylinders is forined with a pair 75 
of oppositely disposed trunnions 24 which are 
preferably arranged at the front and rear of each 
cylinder and in a similar manner throughout the 
structure and each of the angular linkS is provid 
ed. With an eye portion 25 which is pivotally 80 
mounted upon a trunnion and is Secured against 
axial displacement therefrom by suitable means 

The trunnions are spaced out 
Wardly of the cylinder flanges 12 but relatively 
close thereto. . 

After the pair of endless band means have 
been assembled upon the trunnions on each end 
of the cylinders, the turnbuckies are adjusted to 
place each band means under a tension which is 
greater than that developed therein by forces to 90 
which it is subjected when the engine is in opera 
tion in order to hold the cylinder flanges 12 
against their seats on the crank case under all 
operating conditions and with the desired factor 
of Safety. In this manner the crank case is en- 95 
tirely relieved of any tensile stress resulting from 
the expansion of the explosive mixture in the en 
gine cylinders during operation, as the tendency 
of the explosive forces to move the cylinders ra 
dially outwardly is not transmitted to the crank 100 
case as would be the condition if bolts were em 
ployed to secure the cylinders to the crank case. 
It will be seen that with this arrangement of se 
curing means the forces developed in one cylin 
der will be transferred circularly of the band 105 
means around the crank case so that all forces. 
developed during operation of the engine in any 
cylinder will be transmitted in a circular direc 

85 

tion through the band means to the trunnions and 
through the base of the cylinders and their 110 
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:loved, I provide a claip 34 ai'ranged inteixia: 

to engage the flarges 12 when 

cifically claim, a do 130t cesire 
that my invention is linited to the exact details 

the crank case, trunnions on the cy: 

2 
flanges to the crank case. With this arrangement 
of transferring stresses I am able to construct the 
cylinders and crank case of relatively light and 
thin metal So that the weight of the crank case 
and cylinder construction can be light and at the 
Same tiime rugged enough to withstand the high 
compression and explosion forces developed by 
a Diesel type of engine. The reinforcing walls 
19 and 20 are preferably arranged in a plane with 
the trunnions and the endless bands So that the 
circumferential wall of the crank case will be in 
teriorly supported. As a result, there will be no lo 
calized stresses Such as are present when bolts 
are used to secure the cylinders to the crank case 
and a very rugged lightweight structure can be 
made which is capable of withstanding high pres 
SleS. 

In FigS. 4 and 5 I have illustrated a Second form 
of cylinder securing means wherein the endless 
band means 30 is formed as an integral structur 
instead of being made in sections. This endless 
structure includes eye portions 3i which corre 
spond to the eye portions 25 of the preferred form 
of connecting means and such eyes are mounted 
upon eccentric bearings 32 which are adjustably 
carried by the trunnions 24. The eccentric bush 
ings are provided with a hexagonal head 50 withich 
can be engaged by suitable means and rotated to 
place the eccentric bushings in desired adjusted 
position. In this einbodilent, it have illustrated 
keys 33 which can be inserted in registering 
grooves formed in the adjacent surfaces of tie 
trunnions and the eccentric bushings. It will be 
seen that rotation of the ecceitric bushings 32 
will increase or deci'ease the tension of the end 
less band Fe2S 33 SO that, oy ragulating tie ec 
centric bushings the endless and neans can be 
placed in any desired tension. 

In order to retain the cylinder against the 
cranik case when the endless band means is : 

diate adjacent cylinders which can be positi 
- 

tie di 
ed in 1TY Sgrey ened, the bolt 35 being 

Ca,S6. 
to the crank 

This claiip of couise is iot required when 
the endless Securing reans are in position and 
under tension. 
While I have herein described in some detail a 

specific embodiment of iry inve l, 
deen to a new 2nd 3.gvailageoi2S a: ld ray Sp2 

to be iderstood 

of the construction, as it will be apparent that 
changes may be made therein without departing 
froin the spirit or Scope of my invention. 
What I cairn is: 
1. In an internal combustion engine, a crank 

case, cylinders having a portion bearing against 
the crank cage, tru;3.2io:23 CE, the cylittiers, and 
tension band means extendings around the crank 
case and anchored upon the trunnions, said means 
including adjustable tension eleinents. 

2. In an internal combustion engine, a crank 
case, cylinders having a porticit :iig against 

inders beyond 
the bearing portion, and a pair of Sectional, coin 
tractible and expansible band structures sur 
rounding the crank case, each section of the band 
structures being anchored on a titlihinion and the 
ends being joined by adjustable connectors for 
placing the structures in tension greater than 

1,933,286. 
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that developed therein by the forces present 
during operation of the engine. 

3. In an internal combustion engine, a crank 
case, cylinders having a portion bearing against 
the crank case, band means extending around the 
crank case and composed of sections joined by 
adjustable tension connectors, and trunnions ex 
tending from the Wails of the cylinders, said sec 
tions of the band means being pivotally anchored 

In the tunnions. 
4. In an internal combustion engine, a crank 

case, a plurality of cylinders extending radially 
from the crank case, flanges integral with the 
cylinders and bearing against the crank case, 
trunnions projecting from opposite sides of the 
cylinders adjacent the flanges, and a pair of 
band means closely surrounding the Crank case. 
On opposite sides of the cylinders and in high 
initial tension, each pair of band means com 
prising a plurality of sections pivotally anchored 
on the cylinder trunnions and adjustable means 
joining the adjacent sections together in high 
tension. . . . . 

5. In an internal combustion engine, a crank 
case, a plurality of radial cylinders bearing 
against the crank case, oppositely disposed trun 
nions projecting from the cylinders in a similar 
ianner, endless band means surrounding the 
Craik case and pivotally mounted on the trun 
lions, and means associated with the band means 
for establishing a tension therein greater than 
that developed therein by engine forces. 

6. In an internal combustion engine, a crank 
case, a plurality of radial cylinders bearing 
against the crank case, oppositely disposed trun 

bearing portion thereof, and endless band means 
for securing the cylinders to the crank case, said 
and means comprising links each pivotally 
Eaounted on a trunnion, and turnbuckles connect 
ing the adjacent ends of the links. . . . . . . . 

7. In an internal combustion engine, a crank 
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Eions projecting from the cylinders adjacent the 

case, a plurality of radial cylinders bearing 
against the Crank case, oppositely disposed trun 
Iaicins projecting fi'Orn: the cylinders adjacent 
the bearing portion thereof, an adjustable eccen 
tric bushing on each of the trunnions, and end 
less band means encircling the crank case and 
ii.ounted On the bushings, the rotation of the 
bushings varying the tension of the band means. 

8. In an internal combustion engine, a crank 
case, radial cylinders. bearing against the crank 
case, oppositely disposed trunnions exteriding 
froin the cylinders in a similar manner, adjust 
able eccentric bushings on the trunnions, endless 
band means encircling the crankcase and 
irouated on the bushings, and means for secur 
ing the bushings in desired position of adjust 
knent, the position of the bushings determining 
the tension of the endless band neans. 

9. In an internal combustion engine, the com 

tion thereof bearing against the crank case, op 
positely disposed trunnioins projecting from the 
cylindel's, a pair of endless band means disposed 
oil opposite sides of the cylinders and anchored 
on the trunnions, and means associated with each 
of Said band neains adjustable to establish tension 
in the band means greater than that developed 
therein by engine explosion forces. . . . . . . . . 
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