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The present invention rejates to cylinder heads for i in-
ternal combustion engines and, more paxtrcularly, to air
cooled cylinder heads for diesel engines which include a
combustion chamber separate from the cylinder and fur-
thermore include a fue! injection nozzle and a glow plug
both extendmg into said combustion chamber.

With air cocled cylinder heads of this type, heretofore,
the glow plug was arranged in front of the combustlon
chamber when looking in the dlrectlon of flow of the cool-
ing air. In order to get to the glow plug, it. Was, there—
fors, necessary first to remove the sheet metal gulde mem-
ber ‘which guides the coohng air to the ¢ylinder head or,
as an altproative, an aperture had to be pr ed in th
$aid guide member through which the glow plug could
be. reached from the outside.  While in the ﬁrst instance
the replacement of the glow plug was relatrvely comph-
cated and time consuming, the said alternatrve arrangement
1equrres ‘an addrtlunal manufacturmg step and 3 spemal
tool Furthermore, both arrangem S had the drawbach
that the guide member for the coo g air had to be pro-
vrued with mterrup ions ‘which interfére wrth the ﬂow of
the cooling air and tth harmfully affect the __oolmg of
the cylmder head. - N

It is, therefore, an object of this invention, to provide
an air cooled cylnde1 head for diesel engme whrch wﬂl
overcome ‘the above mentioned drawbacks.”

It is another object of thvs ‘invention to provide an
air cooled cylinder head for dresel engmes wh1ch wzll
pernnt a more efficient’ arrangement of 1l 1t
for'itie cooling air while srmultaneously ma nally si p11-
fying the assembly and exchanoe of the 1n]ec on nozzle
and the glow plug.’ ’

It is also an cbject of this invention to provide a cylm-
der head of the type set forth in the precedmo 'aragraph
which Wnl make it possrble to 1mprove the guiding of th
coolmg air and thus will bring about a materlal, 1mprove-
ment i the air cooling of the cylmder head

These and other objects and advantages of the present
mventlon will appear ‘miore clearly from the foll "_ing

pecification in conncctron with the accompanymg raw-
mgs in which:

Fig. 1 is a vertical section through a cylmder head ac-
cordmc to the present ‘inveéntion.

'Fig."2 is a section along the line II—XI of Fig. 1.

Fig. 3 shows in a ssction stmrlar o’ that of’ Flg la
detail somewhat modlﬁed over ‘a correspon mg part in
Fig. 1.

Fig. 4 represents a sectron alono the lme IV——IV of
Frg 3.

General arrangement

According to the present 1nventron and in contrast to
the heretofore known arrangements mentioned above, ‘the
glow plug, when looking in the ‘direction of flow of the
cooling air, is arranged on the rear side of the combustion
chamber into whichi the glow plug extends. The injection
nozzle is advantageously, in a manner known per se, ar-

ranged on that side of the said combustion éhamber Whrch
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is remote from the cylinder pertaining - to the cylinder
head

When the cylinder head is provided with two passages
for the inlet and/or outlet of a gaseous mediuvm controlled
by suspended valves the arrangement according to the
present invention is such that the said valves and the
combustion chamber form the corners or apices of a tri-
angle, while the glow plug is provrded on that side of the
combustron chamber which is adjacent said Valves

The arrdngement mentroned above enables not only an
easy assembly and exchange of the glow plug and injec-
tion nozzle but also makes it possible to connect the sheet
metal guide member dlrectly to the plate whlch is cus-
tomarily arranged above and in sp'lced relatlonshlp to
the base body of the head and is connected thereto by
cooling fins as well as by the wall of the passages con-
trolled by the valves, and aiso by the wall of the above
n'entvoned combus;;on chamber

Structural ar rangement

Refer rmg now to the drawings in detail and Figs. 1 and

2 thereof in particular, the structure shown therein repre-
sents a cylinder head for a four stroke cycle air cooled
diesel engme The cylinder head, generally designated 1,
comprises a combustion cnamber 2 separate from the
cylinder 1a and commumcatmg with the latter throagh a
throat 3. A glow plug 4 extends into the combustion
chamber 2. The fuel is mjected into the combustion
chamber 2 t‘nough an m]ectlon nozzle 8. The’ cyhnder
head has furtherimore t,rovrded therein two passages 6 and
7 for the inlet and outlet of a gaseous medium, which
passages are controlled by suspended valves of whxch only
the inlet valve 8 is shown in Fig.'1. This valve 8 has a
valve shaft 24, while the valve shaft 2da (see Fig. 2) per-
tains to the othe1 valve, The reference numeral 6 desig-
nates the inlet or infake passage, while the outlet or dis-
charge passage is designated by the numeral 7. The vaive
shafts 24, Z4a are actiated by rocker arms against the
thrust of springs 11, only one rocker arm 9 being shown.
The rocker arms are operated by push rods 19, 104 actu-
ated by a cam shaft (not shown in the drawm0) which is
located in the crank case of the diesel engine. The cylin-
der héad 1 is connected to the cylinder Ia by means of
screws 12, The cooling air is blown against the cylinder
head in the direction of the arrows a of Fig. 1. In order
effectively to carry away the heat of the cylinder head
the latter has cooling fins connected thereto.  The cooling

. fins are composed of the fins i3 on the outside of the
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combustion chamber 2 and of the fins 14 on the outside
of the passages 6§ and 7. In addition thereto, cooling fins
15 are provided in the space between the passages 6 and
7 which fins are exténdiny upwardly from the base body
16 of the head. These cooling fins 15 are of great im-
portance in that they serve for 1he cor\lmo of the hottest
part of the cyllnder head, i. e. that portion of the base
body 16 which is located between the valves. The cool-
ing air is guided toward the cylinder head by means of
a sheet metal guide miember 17 which is connected to a
plate 18. This plate 18 is arranged dbove the base body
16 approximately at the height of that wall of combustion
chamber 2 which is remote from the cylinder 1a. The
plate 18 is integrally cast with and connected to the base
body 16 by the cocling fins 15 as well as by the walls of
the passages 6 and 7 and of. the combustron chamber 2.
According to the present invention, the glow plug 4,
when looking in the direction of flow of the cooling air,
is atranged on the rear side of the combustion chamber
while the m;ectlon nozzle 5. is provided on that side of
the combustion chamber 2 which is remote from .the
cylinder 1a. This arrangement is of particular advantage,
because it makes it possible to extend the sheet metal
gu1de member 17 dlrectly and wrthout mterruptlons up to
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the plate 18, said guide member 17 being located on the
same side of the cylinder head as the combustion cham-
ber 2. As will be clear from the drawing, the injection
nozzle § and the glow plug 4 are easily accessible from the
outside of the cylinder head. In this connection it is most
favorable when the glow plug 4 as well as the injection
nozzle 5 are inserted into the combustion chamber 2 from
that side of the combustion chamber 2 which is remote
from the cylinder 1a.

The arrangement of the injection nozzle 5 and glow
plug 4 according to the present invention and as shown in
the drawing has another important advantage with re-
gard to the ceoling of the cylinder head. This will become
particuiarly evident from Fig. 2 from which it will be
seen that the outer configuration 19 of the wall 20 which
surrounds the combustion chamber 2 and the glow plug 4
gradually becomes narrower when looking in the direc-
tion in which the cooling air flows toward the cylinder
head. In other words, the outer contour of the wall 29
approaches drop-shape in conformity with the principles
of aerodynamics. Inasmuch as the valves and the com-
bustion chamber 2 are arranged in triangular form with
regard to each other, and since the glow plug 4 is arranged
at that side of the combustion chamber 2 which is adjacent
the valves, the outer delimitation 19 of the wall 29 be-
comes narrower in an advantageous manner ioward the
space between the passages 6 and 7 in which space the cool-
ing fins 15 are located. The access of cooling air to these
cooling fins is thus favorably aided. In order stiil further
to improve the access of cooling air to the cooling fins 15,
wide passages or channels 21 for the passage of cooling
air are provided at both sides of the combustion chamber
2 toward the space between the passages 6 and 7 and the
combustion chamber 2. In order that the cooling air may
pass by the passages 6 and 7 without any appreciable
losses, the contour lines of the passages 6 and 7 adjacent
the channels 2%, as well as the adjacent contour line 19
of the wall 208 confining the combustion chamber 2 are
shaped in conformity with the principles of aerodynamics.

As will be clear from Fig. 2, the cooling fins 15 are
adjacent the combustion chamber 2 bent off into the
direction of flow of the cooling air passing through the
channels 21. This materially facilitates the flowing of
the cooling air into the spaces between the cooling fins 18.

A modification of the cooling fins 15 is shown in Figs.
3 and 4. As will be particularly clear from Fig. 4, accord-
ing to the arrangement shown therein, the ends of the
cooling fins 15 adjacent the combustion chamber 2 ex-
tend in a straight manner directly up to the combustion
chamber 2. In order that also with such an arrangement
the cooling air may enter the spaces between the cooling
fins 15, those ends of the cooling fins which are adjacent
the combustion chamber 2 decrease in height toward the
channels 21 as is clearly shown in Fig. 3.

For reasons connected with the casting technique, the
plate 18 is provided with an aperture 23 located between
the valves and the glow plug 4 and adapted to be closed
by a closure plate 22. More specifically, the aperture 23
is provided for removing a necessary core from the casting
mold. :

In order to enable the cooling air to enter the channels
21 without any difficulties or obstructions while the easy
accessibility of the glow plug 4 is maintained, the push
rods 10, 10q are arranged on that side of the plane b—b
passing through the valve shafts 24, 244, which is remote
from the combustion chamber 2. This arrangement of
the push rods is also favorable for the necessary play be-
tween the valves and the rocker arms 9. - Thus, warmed
‘up cooling air passes around the push rods 18, 10a so that
the push rods as well as the cylinder expand in length.
Therefore, the valve play will not or at least not to any
appreciable extent become greater in spite of the influence
of heat upon the parts of the diesel engine.

Tn order to adapt the cylinder head with the arrange-
ment according to the invention to multi-cylinder diesel
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engines, the passages 6 and 7 lead to that side of the cylin-
der head at which the push rods 16, 1z are located.
Therefore, the arrangement of a plurality of cylinder heads
may be effected so that all passages 6 and 7 lead to one
side of the engine for connection with intake and exhaust
pipes respectively. As will be clear from Fig. 2, the pas-
sages 6 and 7 are passed by the push rods on both sides
thereof in such a manner that the push rods 10, 16a and
the passages 6 and 7 are arranged symmetrically with
regard to the plane passing through the central axis of
the combustion chamber 2 and the central vertical axis of
the cylinder pertaining to the cylinder head.

it is, of course, understood that the present invention
is, by no means, limited to the particular constructions
shown in the drawings but also comprises any modifica-
tions within the scope of the appended claims. Thus, the
invention is not restricted to the described cylinder head
for four stroke cycle engines but is also applicable with
all its advantages to cylinder heads comprising two inlet
or two outlet valves. The invention is furthermore advan-
tageous in connection with cylinder heads having no valves
as is the case with a slot-controlled two stroke cycle diesel
engine.

What we claim is:

1. An air cooled cylinder head for diesel engines which
comprises in combination, a combustion chamber spaced
from the bottom of the cylinder head, a glow plug carried
by said cylinder head and extending into said combustion
chamber, said glow plug being arranged at the rear side of
said chamber, when looking in the direction of flow of the
cooling air toward the cylinder head, a base body form-
ing the lower part of the cylinder head, plate means
arranged above the base body at approximately the height
of the upper side of that cylinder head portion which
receives said glow plug, cooling fins interposed between
and integral with said base body and said plate means,
and sheet metal guiding means being free from inter-
ruptions and extending directly to said plate means, said
sheet metal guiding means being arranged on the outside
of that cylinder head wall which directly faces the oncom-
ing cooling air.

2. An air cooled cylinder head for diesel engines which
comprises in combination, a combustion chamber spaced
from the bottom of the cylinder head, a glow plug carried
by said cylinder head and extending into said combustion
chamber, said glow plug being arranged at the rear side
of said chamber, when looking in the direction of flow
of the cooling air toward the cylinder head, passage
means arranged in said cylinder head and communicating
with the bottom thereof for passing gaseous media there-
through, the outer walls of said passage means confining
with the outer wall of said combustion chamber relatively
wide channel means for the passage of cooling air there-
through, a base body forming the lower part of the cyl-
inder head, plate means arranged above the base body at
approximately the height of the upper side of that cylinder
head portion which receives said glow plug, cooling fins
interposed between and integral with said base body and
said plate means, said cooling fins extending between the
inwardly directed outer walls of said passage means in
the direction toward said combustion chamber, the ends
of said cooling fins adjacent said combustion chamber
being slightly bent off into said channel means in the
direction of flow of the cooling air therethrough.

3. An air cooled cylinder head for diesel engines which
comprises in combination, a combustion chamber spaced
from the bottom of the cylinder head, a glow plug carried
by said cylinder head and extending into said combustion
chamber, said glow plug being arranged at the rear side
of said chamber when looking in the direction of flow
of the cooling air toward the cylinder head, passage

 means arranged in said cylinder head and communicat-
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ing with the bottom thereof for passing gaseous media
therethrough, the outer walls of said passage means con-
fining with the outer wall of said combustion chamber
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relatively wide channel means for the passage of cooling
air therethrough, a base body forming the lower part
of the cylinder head, plate means arranged above the
base body at approximately the height of the upper side
of that cylinder head portion which receives said glow
plug, cooling fins interposed between and integral with
said base body and said plate means, said cooling fins
extending between the inwardly directed outer walls of
said passage means in the direction toward said combus-
tion chamber, the ends of said cooling fins adjacent said
combustion chamber decreasing in height toward said
channel means. :

4. In an air cooled cylinder head for diesel engines,
which is provided with a combustion chamber spaced
from the bottom surface of said cylinder head and
arranged near the front end of said cylinder head, which
front end faces the oncoming cooling air, the combination
of: passage means provided in said cylinder head behind
said combustion chamber and arranged for communica-
tion with the cylinder pertaining thereto for respectively
conveying gaseous media to and exhausting burned gases
from said cylinder, valve means for controlling said pas-
sage means, a fuel injection nozzle extending into said
combustion chamber, a glow plug carried by said cylinder
head behind said nozzle and extending into said combus-
tion chamber, and channel means extending from the
front end of said cylinder head and laterally of said
combustion chamber toward said valve means, the wall
confining said combustion chamber tapering toward the
rear and being provided with cooling fins arranged to
guide cooling air from the front end of said cylinder head
into said channel means to cool that portion of the cyl-
inder head which is located between said valve means.

5. An air cooled cylinder head according to claim 4,
in which said valve means include push rods arranged
behind said cylinder head and between said passage means.

6. An air cooled cylinder head according to claim 4,

in which said valve means include push rods arranged

behind said cylinder head, said push rods and said pas-
sage means being located symmetrically with regard to
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the plane passing through the center of the combustion
chamber and the central axis of the cylinder pertaining
to said cylinder head.

7. An air cooled cylinder head according to claim 4,
in which said passage means extend toward and beyond
the rear end of said cylinder head.

8. An air cooled cylinder head for diese! engines pro-
vided with a combustion chamber spaced from the bottom
surface of said cylinder head and communicating there-
with through channel means, which comprises in com-
bination: an injection nozzle arranged to inject fuel into
said combustion chamber and located at that side of said
cylinder head which faces the oncoming cooling air, first
fin means connected to said last mentioned side of said
cylinder head, a glow plug extending into said combus-
tion chamber and arranged behind said injection nozzle,
inlet and outlet passages arranged behind said combus-
tion chamber for respectively admitting and exhausting
gaseous media, valve means behind said combustion cham-
ber for controlling said inlet and outlet passages, the
outer wall of said combustion chamber tapering in the
direction toward said valve means, said first fin means
extending around the major portion of said combustion
chamber, and second fin means arranged between said
valve means and having their major surfaces arranged
substantially perpendicular to the bottom surface of said
cylinder head for guiding cooling air over the bottom
section of said cylinder head between said valve means.
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