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COOLING ARRANGEMENT FOR INTERNAE-~
: COMBUSTION ENGINES

mm Seyerle, Walﬂen&onn, near Eslingen-.
on-the-Neckar, Germany; vested in the Alien
Property Custodian

Original application May 14, 1938, Serfal No.
79.684. Divided and this application ‘Febroary
%ﬁ 1:;35 Serial No. 189,294. In Germam_ Moy

5 Claims. (Ol 128—171)

. This invention relates to a cooling arrange-  view illustrating a modified form of cooling pas-
ment for internal combustion engines and more sage; snd :

particularly, is directed to an improved construc-" Pig. 11 is 8 cross-sectionsl view showing &
tion for cooling the cylinders of an internal com-~ modified form of cooling ribs. o

bustion engine. This application is a division of 5 Fig. 12 is a longitudinal section through an en-
my co-pending application Serial No. 79,684, filed gine cylinder similar to Fig. 5 but with an addi-

May 14, 193C. tional conduit arranged to convey cooling fiuid

An object of this invention is the provision of - directly to the upper portion of the cylinder Jiner.
an improved and efficient arrangement for the In the preferred form of my invention as por-
cooling of an internal combustion engine. - 10 trayed in Figs. 1 and 2, the cylinder casing 32 of

Another object of this invention is the provi-  an internai combustion engine is preferably pro-
sion of improved cooling means for and in inti- vided with a collecting space 33 to which a cool-
mate contact with the cylinders of an internal ing medium, for example, water, air, oil, or any
combustion engine. : . ’  other suitable fluid, is adapted to be supplied.

Still another object of this invention is the 15 Inside of the collecting space 33 there may be po-
cooling of the cylinders of an internal combus- sitioned a plurality of ribs 34 secured in place by &
tion engine by passing a cooling medium Icngi- . web 3§ preferably eylindrically shaped, which is
tudinally along snd in close heat relationship supported in -the cylinder by ledges or bridge
with the cylinder wails. . :  members 38. The ribs 34 are located compara-

A further and more specific object of this in- go tively close to one another and extend either par-
vention is the provision of an improved construc- allel to the axis of the cylinder or they may form
tion for cooling the walls of an engine cylinder a steep helical line extending along the liner a1.
wherein  the cooling fluid moves transversely The liner 37 may be made either in one casting
about said cylinder at the hottest part thereof  with the casing or manufactured &8s & separaie
and then flows longitudinally along the cylinder 25 member and iater firmly attached to the casing
walls. Generally speaking, this invention may as by shrinking. The liner 37 together with the
be defined as comprising the constructions and cylindrical member 35 and its ribs 34 form 2 plu-
combinations recited in the annexed claims and rality of passages 38 communicating with the col-
illustrated in certain embodiments in thé draw- . lecting space 33 through lower apertures 39. An
ing accompanying and forming a part of- this ap- 30 upper coliecting space 43 constitutes a continug-
plication wherein: ) : - tion of the passages 38 and leads the cooling agent
-~ Fig. 1 is a longitudinal cross-sectional view of through passages &l into the cylinder head 42,
an engine cylinder illustrating a preferred em- As clearly illustrated in Fig. 8, the ends of the

‘bodiment of my cylinder cooling construction; passages 41 may be defined in the form of & noz-
Fig. 2 is & transverse cross-sectional view along 35 zle and enclose a central opening 43 serving es &
the line II—1T of Fig. 1; . - space for an inlet valve. In accordance with the

Fig. 8 is a longitudinal cross-éectlom.l view of - above construction, the cooling fiuid is adapted to
an engine cylinder showing another form of my first Sow into the collecting space 33 through a

construction;. o suitable channel (not shown). From the col-
Fig. 4 is a transverse cross-sectional view along 40 lecting space 38 it flows through the apertures 3
the line IV—IV of Fig. 3; : and upward through the passages 38 into the an-

Fig. 5 is = longitudinal cross-sectional view of pular channel 40, From the channel 40 the cool-
an engine cylinder illustrating g third arrange- ing medium then flows out through the passages
ment according to my invention; Ce 4f in the cylinder head. ’

Pig. 6 Is a transverse cross-sectionsal view along 45 The modified form of construction illustrated
the line VI—VI of ¥ig. 5; : o inngs.3and4dlﬂersfromthatshowninf’iss.1

Fig. 7 is & longitudinal cross-sectional view of - . and 2 only in the fact that here the collars which

_an engine cylinder illustrating & fourth form of  hold the liner in place as in Figs. 1 and 2, are en-
my improved cooling arrangement; - larged to form g surrounding cylindrical wall 44,

Fig. 8 is & transverse cross-sectional view along 50 thus preventing direct contact of the cooling fluid
the line VIII—VIII of Fg. 7; C . with the liner. In accordance with the termi-

Fig. 9 is a . transvérse cross-gsectional “view nology of this art the form of the invention illus-
through the cylinder head according to my inven- trated in Pigs. 1 and 2 may be termed the wet
tiom; - o : liner construction, while that in Figs. 3 and 4 is

Fig. 10 is a partial transverse cross-sectional 56 the dry liner construction. The rest -of the ar-
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rangement in Pigs. 3and 4 is identiﬂed with that
shown in Figs. 1 and 2.

In the third form of my invention lllustratedA
in Figs. 5 and 6, a plurality of transverse ribs 45"

are provided in "addition to the longitudinal ribs
34. These transverse ribs are preferably posi-

tioned above the longitudinal ribs between the -

latter and the cylinder head. The ribs 45 form
cooling passages 46 surrounding the cylinder liner
at its hottest portion and have a damming effect
at the inlet side 47 and a diffusion effect at their
exit side 48. A mass of material 48 in the shape
of an eddy core is placed in the cooling passage
46 on the exit side to prevent turbulence of the
streaming cooling agent, and thereby increasing
the efficiency and effect of the cooling fluid. This
construction is more fully explained in my said
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co-pending application Serial No. 79,684 filed May

14, 1936.

As therein explained, the flow of a cooling agent
about the usual cylindrical cylinder form will re-
sult in the formation of eddy currents directly
behind the ¢ylinder which eddy currents will pre-
vent proper transmission of heat from the hot
cylinder to the cooling agent. If a solid mass of
material forms substantially in the shape of the
eddy core is placed behind the cylinder and in di-
rect heat relationship therewith, the cooling agent

20

will then flow smoothly and in intimate contact -

with this mass of material and no eddy currents
will be produced.

Another feature of my modified construction as -

illustrated in Figs. 5 and 6 is that a portion of the
collecting space 33 may be subdivided into a plu-
rality of cooling passages §1 by means of ribs 560,
thereby increasing the contact surface between
the cooling fluid and the cylinder parts.

Asg clearly shown in Fig. 5 the upper annular
channel 48 in-this form of the invention com-
municates with a hollow space §2 positioned in

front of the ribs 45, whereas the cooling passages '

4§ through the cylinder head communicate with
the passages §1 formed by the ribs §8. There-
fore, the cooling agent contained in the collect-
ing space 3% flows, on the one hand, through
the cooling pessages §i and out through the
passages 4i, while on the other hand, it flows
from the collecting space 33 through the aperture
39, the cooling passages 38, the channel 49, the
hollow space 52 and out through the transverse
passages 46 formed by the ribs 48. If desired, at
the upper end of the longitudinal passages 38, an
opening 53 can be provided in the wall 35 so that
the pressure of the cooling fluid can be equalized
at this point. ‘This cpening §3 can also be used
to supply cooling fluid which has not been pre-
heated by the ribs 34 by connecting this ocpening
to a separate pipe or conductor.

The space adjacent the upper portion of the
cylinder liner 37 is directly cooled by the ar-
rangement shown in Fig. 12, wherein the conduit

'l!aeonnectsthestreamorfreshooolingﬂuid_

with the opening §3 adjacent the top of the cylin-
der liner.

The fourth constructional form of my inven-
tion illustrated in Figs. 7 and 8 is substantially
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exit passages 41 may be used in the cylinder hesd
of all of the forms of the invention shown in the
previous figures.

In order to enlarge the cooling surfaces and
thus increase the efficiency of the cooling fluid,
the cylinder liner- 31 may be provided with ribs
31a as shown in PFig. 10.

The amount of surface in contact with the cool-
ing fluld can also be increased by forming the.
cooling ribs 34 with undulated surfaces or with
grooves and protuberances as shown in Fig. 11.

It will thus be seen that I have provided a con-
struction which satisfles the objects enumerated
above, and while I have shown the invention in
certain physical embodiments, it i8 to be under-
stood that modifications of the structure shown"

_may be made by those skilled in this art without

departing from my invention as expressed in the
following claims.

I claim:

1. In an internal combustion ensine a cylinder
adapted to be cooled by 8 fluid, a jacket surround-
ing the cylinder for guiding said fluid along it, a
cover located upon the cylinder and being like-
wise o@ledbyaﬂtﬂdandtskingpartingluding
the same at the cylinder, a system of cooling
channels provided in the cylinder jacket and in
the cylinder cover and being closed on all sides,
and accumulations of material in the cylinder
jacket and the cover for presenting the lowest
possible resistance to the flow pf the cooling agent
and to the heat to be abstracted, said accumula-
tions being subdivided in the directions of flow of
the cooling agent and presenting large surfaces in
the subdivided portion, a storage receptacle for
the said cooling fluid and longitudinal ribs and
transverse ribs grouped around the cylinder, and

- an intermediate member separating the longi-
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tudinal ribs from said storage receptacie, the lon-
gitudinal cooling channels formed between the
longitudinal ribs communicating with the trans-
verse cooling channels of the cylinder and with
the cooling channels of .the cover, and a lower
annular channe] establishing s connection be-

5 tween the said storage receptacle and the chan-

nels Jocated between the longitudinal ribg and an
upper annular channel establishing a connection
between the longitudinal channels and the chan-
nels in the cylinder cover.

2. In an internal combustion engine having a
cylinder, a cylinder liner surrounding the main
combustion space, & transverse passage about the
top of the liner in heat communicating relation-

ship therewith, a plurality of passages extending

5 substantially parallel to and in heat communicat-

ing relationship with said liner and communicat-
ing at one end with said transverse passage,

~ means for passing a cooling medium through all

of sald passages, said liner being a stream-lined
mass of material connected thereto on the outgo-
ing side of said transverse passage, thereby re-
ducing the resistance to flow and increasing the

- thermal efficiency of said passage.

65

the same asg that shown in Figs. 1 and 3 except -

for the fact that a separating wall §4 is provided
at the exit ends of the cooling passages 38.
wall dividing the escaping cooling agent into two
streams. This arrangement is advantageous for
example, if the cooling passages cross one another
at the head of the cylinder or extend about the
liner in the form of a helical line.
It is to be understood that the nome-shaped

This
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‘3. In an internal combustion engine having a
cylinder, a cylinder liner surrounding the main
combustion space, a transverse passgge about the
top of the liner in heat communicating relation-
ship therewith, & plurality of passages extending
substantially parallel fo and in heat communicat-
ing relationship with said liner and communicat-
ing at one end with said iransverse Dassage,
means for passing a cooling medium through all
of said passages, a storage space in said cylinder
for said cooling medium, a cylinder head having &
nozzle-like cooling pessage therethrough, con-
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duits connecting said storage space with the pas-
sages extending substantially parallel to the liner,
and further nozzle-shaped passages connecting
said storage space with the passage in said cylin-
der head.

4. In an internal combustion engine, a cylinder
adapted to be cooled by a streaming cooling fluid,
a first jacket spaced from and surrounding said
cylinder, longitudinal ribs between said jacket
and the cylinder forming longitudinal canals for
the streaming cooling fluid therebetween, a sec-
ond jacket spaced from and surrounding first
jacket to form a collecting space for the cooling
fluid therebetween, said first jacket being formed
‘with an opening communicating with said collect-
ing space to permit flow of the cooling fluid there-
from into said longitudinal canals, and a cover
resting upon the cylinder, provided with a valve
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opening therethrough and having a plurality of

cooling canals running at an angle to said longi-
tudinal canals, said ribs being cut off the top of
the cylinder to form an annular space acting as a
cooling fluid accumulator and connecting medium
between the cylinder and cover canals, transverse
ribs forming cooling canals about the cylinder

25

3

and extending at substantially right angles to
said longitudinal canals, said ribs being posi-
tioned between the annular cooling fluid collect-
ing space and the bottom of said cylinder cover,
whereby the cooling fiuid flowing from the longi-
tudinal canals will divide between the cover
canals and the transverse canals about the
cylinder.

5. In an internal combustion engine, a cylinder
adapted to be cooled by streaming cooling fluid, a
first jacket spaced from and surrounding said cyl-
inder, longitudinal ribs between said jacket and
said cylinder forming longitudinal canals for the
streaming fluid therebetween, a second jacket
spaced from and surrounding said first jacket to
form a collecting space for the cooling fluid there-
between, said first jacket being formed with an
opening communicating with said cooling space
to permit the flow of the cooling fluid therefrom
to said longitudinal canals, and a plurality of
transverse ribs extending about the cylinders near
the top thereof and forming with said first jacket
a plurality of transverse canals communicating
with said longitudinal canals.
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