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"UNITED STATES PATENT OFFICE.

' HANS KNUDSEN, OF LONDON, ENGLAND.

INTERNAL-COMBUSTION ENGINE. ,

1,041,303.

Specification of Lstters Patent.

Patented Ot 15,1912,

" Application filed' February 27, 1911. Servial No. 811 447,

To all whom it may comcern:

Be it known that I, Haxs Knubsen, a
citizen of the United States of America, re-
siding at 12 Cyril Mansions, Battersea Park,
in the county of London, England, have in-
vented certain new and wuseful Improve-
ments in or Relating to Internal-Combus-
tion Engines, of which the following is a

This invention relates to internal combus-
tion engines of the kind in which concentric
inlet and exhaust valves are arranged co-
axially with the engine cylinder in a cyl-

" inder head that copens directly into the en-

gine cylinder and is formed with inlet and
exhaust chambers which encircle the ex-
terior of the exhaust valve and terminate in
apertures. for the passage of the pressure
fluid to and from the engine cylinder.

In engines of this class it has been custom--

ary to-open and close the valves by ex-

- ternally arranged levers.extending to one
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side of the engine and actuated directly
from one or more cams on a shaft situated in
proximity to the cylinder head, or to the
crank shaft. - '

The present invention has for its chief
cbject -to simplify the construction of an.

engine of this class, to increase the accessi-
bility of the working parts, to facilitate
their removal and replacement, and to im-
prove the appearance of the engine by .ar-

S ranging the various parts in a symmetrical
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and compact manner which renders their

‘inclosure a comparatively simple matter.

According to this invention the levers for
operating the inlet and exhaust valves are
incloseéd within\a detachable cover situated
in an,extension\ﬁgthe cylinder head, and a
preferred arrangement comprises two
crossed levers pivoted to opposite sides of
the cover and provided at their free ends
with rubbing or rolling surfaces situated in
the path of a cam that is mounted upon a
shaft supported between the aforesaid cover

and. extension of the cylinder head, the.

- aforesaid levers being provided with pro-

50

jections or tappets which rest upon the
valves and operate first one and then the
other for each revolution of the cam.

When the invention is applied to a multi- -

cylinder ‘internal combustion engine, the

‘cam shaft for actuating the valves Is, as has

previously been proposed, made in sections

| detachably connected together, but in this

casé the adjacent ends of the sections are
preferably- serrated and engage with cor-
responding serrations formed in a detach-

able coupling ' ring. The removal of the-

cylinders is provided for by clamping the

tachable pipes which constitute.a part of the
water circulating system. This is effected

-by means of bolts secured to such parts and

connected togethér by “right and left hand
nuts.* The main inlet and exhaust pipes are
secured to their respective eylinders in a
similar manner, that is to say by bolts pass-

ing between each cylinder and connected to-
70

gether by a right and left hand nut.

In order that my said invention may be.

clearly understood and readily carried intc
effect, I will describe the same more fully
with' reference to the accompanying draw-
ings, in which :—. -

Figure 1 is a front elevation and Fig. 2a

plan of an internal ¢ombustion engine con-
structed in accordance with this invention.
Fig. 3 is a vertical section of one of the
engine cylinders. Fig. 4 is a similar view
taken at right angles to Fig. 8. Figs. 5.and
6 are detached views of a suitable form of
coupling for connecting the adjacent parts

of the cam shaft when the same is con--

structed in sections. :

A represents the engine cylinder, B the
cylinder head, C the inlet valve and D the
exhaust valve, E the cam for actuating the
valves, F the detachable pipes which con-
stitute a part of the water circulating sys-
tem, G- the crank chamber, H-the main in-
let pipe and ¥’ the main exhaust pipe.

Referring more particularly to Figs. 3
and 4, the inlet valve C is shown as a mush-
room valve having its stem ¢ slidably
mounted in guides & @’ forming part of the
exhaust valve D, the guide ¢’ constituting
a cover which seals the outer end of such
valve. The inner end of the latter consti-
tutes a seat for the inlet valve C which is

‘normally retained thereon by a spring ¢’.

The exhaust valve D comprises a tube that
ig slidably mounted within the cylinder head
B and is formed at its inner end with a

flange ¢* which is normally retained by a
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- same between the crank chamber and de- -
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spring @° upon a seat ¢ formed on the outer -
end of ‘the cylinder A, suitsble packing -

rings d* being interposed betwesn the valve
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D and the inner part of the cylinder head
to form a pressure tight joint between such

parts. Extending through the tubular wall

of the exhaust valve D, ate & number of ap-
ertures ¢° which provide a communication
between the inlet valve C and an mlet cham-
ber b formed in the cylinder head. This

".chamber is  separated . from - an exhaust
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chamber b’ by means of a diaphragm 0*
and both these chambers extend completely
around ‘the wall of the exhaust valve so

"that the portions of the latter which are di-
rectly exposed to the cooling influence of the

combustible mixture and to the heating in-
fluence of the exhaust gases are tniformly
acted upon. The chambers 0, " terminate
in apertures 0® ¥* which are arranged di-

_vectly opposite to each other and communi-
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cate with the inlet and exhaust pipes respec-
tively. ,

The cam E of the valve actuating mecha-
nism is formed upon a shaft ¢ that is sup-
ported in bearings ¢’ interposed between a
tubular extension &° of ‘the eylinder head
and a detachable cover 4% which is bolted or
otherwise secured to such extension. Piv-

* oted within this cover are two levers ¢ ¢°
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which are arranged to cross each other as
shown in Fig. 4, and are provided at their
free ends with anti-friction rollers e* ¢° situ-
ated in line with the cam. The lever ¢° is
formed with a projection or tappet ¢° which
rests upon the stem ¢ of the inlet valve C.
and the lever ¢® is in like manner formed with
a projection or tappet ¢7 which rests upon a
block ¢ carried by the guide @’ of the ex-
haust valve D. This arrangement of the

- Jevers facilitates the action of the cam in

- overcoming " the resistance offered by
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the
valves to their opening movements. The
cylinder and cylinder head are surrounded
as usual by a water jacket 7 which exerts

‘a uniform cooling influence around the in-

let and exhaust valves owing to such valves
being placed in a central position relatively
to the water jacket. 4

When the inlet valve C is opened during.

the suction period of the cycle by the lift-
ing portion of the cam engaging with the
rollers ¢* on the lever ¢?, the combustible

mixture is drawn into the engine cylinder

. 58

through the openings ¢° in the tubular ex-

haust valve, and as the-said mixture passes

such valve it exerts

through. the interior- of 1
"During the

a ‘cooling influence -thereon.

* compression and ignition periods of the
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cycle, the-inlet valve C is retained closed in

the usual manner. by the.spring: ¢’. - When
thelifting pottion of the cam comes into

contact with the roller ¢® on the lever ¢% the
exhaust valve is opened and the products of
combustion pass out of the engine cylinder
during the exhaust period of the cycle.
When the invention is applied to a multi-
cylinder intermal combustion engine, the

1,041,303

cam shaft e for actuating the valves is

made in sections connected together by cou-
plings ¢® to permit of the removal of any of
the detachable covers 5® with the valve ac-

tuating mechanism, or the removal of any "

of the cylinders with its valves and the re-
placement thereof by corresponding parts.
Any-suitable form of coupling may be em-
ployed for connecting the adjacent ends of
the cam shaft sections together. Kor ex-
ample in the arrapgement shown in- Figs.
5 and 6, the coupling comprises a hinged
ring ¢ serrated dround its inner periph-
eral portion to engage with corresponding
serrations e'' -formed upon the peripheral
portions of the disks ¢** fixed on the adja-
cent ends of each cam shaft section.

The removal of the cylinders is cenven-

 iently provided for by clamping the same

between the crank chamber G and the de-
tachable pipes I* which constitute a part of
the water circulating system. In the ex-
ample shown in Figs. 1 and 8, each of the
pipes -F is clamped to its respective cyl-
inder or cylinders by a bolt f* which is
fixed to each snch pipe and extends along
the cylinder into proximity to a bolt ¢ fixed
to the crank ecase G, the adjacent ends of
such bolts being formed with right and left
hand threads to receive a similarly thread-
ed nut 2 by means of which the clamping
process is effected. The main inlet and ex-

Tiaust pipe I H’ are shown connected- to

their respective cylinders in a similar man-
ner, that is to say by bolts 2 2" secured to

‘their respective pipes and connected to-

gether by right and left hand nuts 2% the
bolts A’ passing through eyes f¢ formed in
the bolts 7. - ' :

Tt is to be understood that the invention
is ont intended to be limited to the precise
details of construction described as these
may be varied according to circumstances
without departing from the nature of -the
invention. ' . RS

" “What I claim and desire to séc{iré_i)y Let-
ters Patent of the United States is:—

1. In 2n internal combustion engine pro-
vided with concentric  inlet and exhaust
yalves arranged coaxially’ with the engine
cylinder in a. cylinder head that opens "di-
rectly into the cylinder, a cylindrical co-

axial extension on . the cylinder, a detach-

“able cover fitting in the extension, a cam

chaft section mounted in bearings between
the :cover and ihe extension, and valve op-
erating levers mounted: in the gover and re-
movable therewith. & o5 0 <

9. In an internal combustion engine pro-
vided vith concentri¢” irlet and exhaust
valves arranged coaxially with the engine
cylinder in a cylinder head .that opens di-
rectly into the cylinder, a detachable cover

situated coaxially with the engine cylinder,

two crossed valve operating levers inclosed
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“within the cover and..pivoted. to opposite
* sides . thereof, a cam acting upon the free
~ends of the levers, and bearing pieces for the

10

valves situated between the

free and piv-
oted ends of the levers. ‘

3. In an internal combustion engine pro--

vided with' - concentric inlet and exhaust

‘valves arranged coaxially with the engine
‘eylinder in a cylinder head that opens di-
-rectly into the cylinder, a detachable cover

. situated coaxially with the engine cylinder,
" »two.crossed levers inclosed within the cover

‘and. pivoted to opposite sides thereof, the
g free ends of the said levers being provided |
15"

with - rolling “surfaces, a -shaft rotatably

“mounted in. bearings formed between the

30

detachable cover and the cylinder head and
8 cam mounted upon such shaft in the path.

- of the aforesaid rolling surfaces.

4. In an internal combustion engine pro-
-vided ;with- concentric inlet -and” exhaust
valves arranged coaxially with the engine
cylinder in a cylinder head that opens di-

“tectly into the cylinder, ‘detachable cover
“situated coaxially with the engine cylinder,

two crossed levers inclosed within the cover

and pivoted to opposite sides thereof,a pro-
_jection on each lever arranged to rest upon
~one of the conceritric valves,. a roller mount-
’"ed on the free end of each lever, a shaft:

"~ rotatably mounted in bearings formed be-

.Copies of this patent may be obtained for

tween the detachable cover and the cyl-

8

inder head and a cam mounted upon such
shaft in the path of the aforesaid rollers.
5. In an internal combustion engine pro-

vided with cencentric inlet. and exhaust’

valves arranged coaxially with the engine
cylinder in a cylinder head that opens di-
rectly into the cylinder, a detachable cover
situated coaxially with the engine cylinder,
a cam shaft section rotatably mounted in
bearings - formed: between -the detachable

cover: and the cylinder head, serrations

formed on the ends of the cam shaft sec-
tion and a coupling ring formed with cor-
responding serrations. : _
-6, In an.internal combustion engine pro-

vided with concentric inlet and exhdust

‘valves. arranged coaxially with the engine

cylinder in a cylinder head that opens di-
rectly into- the cylinder, a detachable cover

-situated coaxially with the engine cylinder,

a plurality of such cylinders, sectional cam
shafts. rotatably mounted-in bearings be-
tween the detachable covers and the cylinder

“heads, serrations formed on the ends of the

cam shaft sections and coupling rings adapt-

-ed to engage the said serrations.

In testimony whereof I affix my signature
in presence of two witnesses. S
o ' HANS KNUDSEN.
Witnesses:. -
© T. Serey WARDLE,
‘G. APPLEYARD.

five cents each, by.addressiﬁg the ‘{‘, Commissioner of Patents.

Washington, D, C.”
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