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ThIS mventlon relates to internal combustion
engines and more particularly to crank case and
cyhnder structures.

.-It is-a general object of the ‘invention to pro-

5 v1de a noyel and: improved form of internal com-
bustion engine.
.- More partlcularly it is an obJect of the inven-
tion to provide in an internal combustion engine
.a-.novel mechanism for securing cylinders with
10 the crank case.

Another object of my invention is to prov1de'

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

15 -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 msans closely encircle the
crank case and are mounted upon trunnions on
the cylinders.

These and other obJects of the 1nvent10n will
appear from.the following .description taken in
connection with the drawing, which form a part
“-gy-of this specification, and in which: = .

Fig. T is a front elevational view-.of a radial
aeroplane engine w1th the propellﬂr blades re-
moved

S Fig. 295 a vertlcal sectional view. of the same
taken on line 22 of Fig. 1;

< Fig.-8 is a sectional view through two of the
cylinders takeén on:line 33 of Fig. 1;

Fig. 4 is-a fragmentary elevational view illus-
-trating .2 ‘modified form of cylmder securing
35 ‘means; .

~Fig, 5'is a Lradmentary sectlonal view of the
modlﬁed form of connectmg means and its mouﬁt-
-ing.

) Referrmg 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

)
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-flattened portion of the outer face of the crank:

- 45 case, and the skirt portions 13 of ‘the cylinders
iextend through . openings: formed: through the
“flattened portions of the crank case.

. A crank shaft 14 éxtends axially through the.

crank case and is provided upon its forward end
50 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 crank case is closed by a cover
18 while a- pair of spaced reinforcing walls 19

&,
ot

-such as pins 26.

(CL 1?1—-—194)

and 20 extend across the 1nter101 of the crank
case on each side of the crank throw and in a
plane with the flanges 12 of the cylinders, The
reinforeing 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 cyhnders 11 are pro-
vided with fianges 12 which provide the sole axial
contact for the cylinders with the crank case and ¢5
thus any forces developed in the cylinders when
the engine is in operation will be transferred to
the crank csse through the contacting area of
the flanges therewith. As a mieans of securing
the cylinders 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
93, Each of the cylinders is formed 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 i$ secured against
axial displacement therefrom by suitable means
The trunnions are spaced out-
wardly of the cylinder ﬂanges 12 but relatively
close thereto. " : . 85

After the pair of endless band means have
been assembled: upon the trunnions on each end
of the cylinders, the turnbuckles 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 gll

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

cf 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-
derwill be transferred circularly. of the band 105
means, around the ¢rank case:so that all: forces:
developed .during operation of the engine in any
cylinder will be transmitted in a circular direc+

“tien through the band means to the trunnions and

through the base of the cylinders-and. their :110
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“structure -includes eye porti

“to engage the ‘iamges 12 W"qm
“ened; the bolt 35 beir
“case.

‘cifically claim, ¥
“that my mventmp ig lir

‘changes may be made thes

‘the crank case, frunnicns on the CJ‘”ldO

5

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 af the
same time rugged enough to withstand the high
compression and explosion forces developed by
a"Diegel type of engine.  The reinforcing walls
19 and 20 are preferably arranged in 2 plane with
the trunnions and the endless bands so that the
circumnferential wall of the crank case will be in-~
terioriy supported. As a result thers 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 lighiweight structure can be
made which is capable of withstanding high pres-
sures. ‘

In Figs. 4 and 5 I have illustrated a second form
of cylinder securing means whersin the endles
band means 30 is formed a3 an integral structh;e
instead of being made in sections.. This endless
ons 31 which corre~
spond to-the eye portions 25 of the preferred form
of connecting means and such eyes are mounted
upon eccéntric bearings 32 which are adjustably
carried by the trunnions 24, The eccentric bush-
ings are provided with s hexagonal head 50 which
can be engaged by suitable-means and rotated to
place the eccentric bushings jn dssired adjusted
position. In this embodiment I have illusirated
keys 33 which can be ingerted in regis er‘ng
grooves formed-in- the 34ty su faces of thy
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trunnions and the esceniric bush gg It will bﬂ
seenn that rotation of the eccentric bushings 52
Wlﬂ 4inecrease or decrease the tensi on of the end-

ess hand means 30 so than by r
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This clam 23 of POJ. ‘seis 1ot 1
the endless sécuring means ave in
under tension. .
While I have h‘,“ein deserib
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of the construction, as it will be g zmem that
rein without departing
from the spirit or oy invention. S
What I claim is: o
1. In an internal combusuon engirie, a crank
case, cylinders having -a portion bearing against

the crank cage, trunnions on thz cylinders, and

uCCpa—, of

tension band means exte ndurluu around the erank -

case and anchored upon the trunnions, §aid means
including adjustable tension elements.

2. In an - internal combusticn encme, o crank
case, cylinders having o portion bsaring againsh
beyond
the bearing portion, and a pair cof sectional, con-
tractible and exzpansible hand structures sur-

~rounding the crank case, ¢ach gection.of the band

structures belng anchored on a tiunnion and the
ends héing - joined by adjustable ‘connectors for

placing the structurss in tension greater than

1,938,286 -

act details’

ing the: bushiy

‘Cyh
‘05 .opposite sides of the cylinders and anchored.

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 walls of the cylinders, said sec-

tions of the band means being pivotally anchored
n the trunnions.

4, In an internal combustion engine, a crank
case, a plurality of eylinders 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 méans:

Jo‘mna the adjacent “sections- together in hlgh
tension.

5. In an 1ntema1 combustion engme -a crank
case, & piurality of radial = cylinders bedring
against the crank case, oppositely disposed trin-
nions projecting from the cylinders in-a similar
manner, endless band means surrounding the
crank case and pivotally mountéd on the trun-
nicns, and means associated with the band mesns
for esbtablishing a ténsion -therein greater: than
that developed therein by engine forces.

6. In an infernal combustion engine, & crank
cass; -
sgainst the crank case, oppositely disposed trun-
bearing porticn thereof, and endless band means
f6r securing the cylinders to the-crank case, said

a’ plurality of - radial cylinders ' bearing
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d 110
nions projecting from-the cylinders adjacent the:

band - means ' comprising -links each pivetally . -

niounted on s trunnion, and turnbuckles- connect-
ing the adjacent ends of the links. y
7..In an“internal combustion engine, a- crank
case,
against the crank case, oppositely disposed trun-
nions
the bearing portion thereof, an adjustable ecten-
tric ‘bushing on each of the trunnions, and:end-
less band means encircling the crank case and

I mounted on -the bushings, the’ rotation of the

bushings varying the tension of the band medns.
8. In an internal combustioh engine, o cfank
case, radial cylinders. bearing against the crank
case, -oppositely disposed trunnions extending
from the:cylinders in.a similar . manner, adjust-
able eccentric bushings on the trunnions, endless
band means encireling -the  crank-case” and
mounted on the bushings, and means for sécur-
ngs in desired position-of  adjust-
er-t the position -of the. bushings" detelmlmng
he tengion of the endless band means.
9 -In an internal combustion engine, the com-

tion thereof bearing against the crank case; op-
positely disposed trunniois projecting from. the
inders, a pair of endless:band means disposed

cn the trunnicns, and means associated with each

of said band meansadjustable to establish tension

in the band means greater than that developed
therein by envme emolosmn forees.
MILTON TIBBETTS
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a  plurality of  radial -cylinders. bearing -

rojecting from . the cylinders adjacént 190
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-hinstion of a erank case, cylinders having a por- -
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