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' exploswe-enn'mes of the four-cycle type.
~ the cylmder needs arti
- to prevent the overheating of the cylmder and
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H mPEGIFICﬁTION formmg part of Letters Patent No. 704 713 dated J'uly 15 1902

- Apphcatmu ﬁled ) a,nua,ry 17,1901,

SETI&I Nao. 48 659 (Ha madel)

To all WO z.t VALY CONCETT: |
Be it known that I, MATHIAS J. KLEN a

citizen of the Umt@d States, residing in the

city of Baltimore, State of Maryland, have in-

vented certain new and useful Improvements |
in Expleswe-Enfrmes of which the followmrr;

18 a specification.
This invention relates to gas, 011 a,nd othet-

such engines as they are usually constructed
ieial cooling in order

to avoid trouble with the piston labrication.

The amount of heat transmitted through the |

cylinder-walls is very high and is usually lost.
- The object of thls mven’mon 18 to improve

_ 'the long-known arrangement of cylinder and
~ ‘pisten extenslon on the eompresmon side of

. 20

the cylinder and also to add other improve-
‘ments regarding cylin der-cooling. I reduce
thereby not only the loss of heat transmitted |

- through the cyhnder-walls but also mmphfy

the coohnﬂ* of the eylinder; and the engine
- will properly work under muech varied condi-

1 '“r 25

tions—for instance, high speed or low speed

of the engine, use of different kinds of oil or

- gas, high or low compression of the explosive

cas and air mixture before ignition. In order

Said increases are called in the fol-

as the eylinder; but the piston extension is

. slightly smaller in diameter. than the piston.

‘That part of the cylinder which guides the

- piston is lubricated on the inside and cooled
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_ crme {)f the four-cycle type prowded mth my | gine may have eonnectmn Wlthga,cket B. All

- removable insulation on the outside.

on the outside by a water-jacket. - Air-ribson
the outside of the water-jacket cool the water
inside of the jacket. The cylinder extension
which incloses the compression-space has a
The

dry air in the hollow space of the piston ex-

tension represents an msulatwn on theinside
of the latter. -

Thisinventionisf ully illastr ated in the a,c-
cﬁmpanymﬂ' drawings, in which—

Figure 1 is a vertical 10ng1tndmal sectzon |

of a single-acting eylinder of an explosive-en- :

The former has the sameé dla,meter._v

]

theengine.:
representsthe cylinder extenswn

be fireproof.-

' nnprovement The p{)sman of the p1ston 18 to

the extreme ]efb Fig. 2 shows the same sec-

tion of the eylinder 'mth the piston in side
view and in the position to the extreme right.
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“The same parts are marked wwh the same -

“']etters in both. ﬁﬂ'ures

Those parts of the eﬂcplaswe enn'me notlr '

| shown may be of any suitable cﬂnstrucblon
In

The valves (not shown) are cooled in the usual
way by air-ribs or a water-jacket.

60

Referring to Fig. 1, A isthe cylmdéfwhmh -

| n'mdes the plﬁt{}ﬂD The latteris connected
,-by the connecting-rod F to the crank-shaft of
(Nﬂtshawn } A9 from A2to A3,
"It has the -

same diameter as A,and 1ts msula;tmn C must -

means of the SCrews o o. The whole msula-

The latter consists of two or
more parts which are. eonnected together by

tion C can therefore quickly and easily bere- |

‘moved from the cylinder extension A’and
‘put again around the same when lequued

The eylinder A, from A’ tok, comesin touch
with plston D a,nd must be lubrle&ted which

is done in some suitable way. (Not shown. )

75

- Cylinder A is cooled from A® tol by the wa- -

to aecomphsh this, the eylmdel and piston |

are increased in thelr lengths on the compres-

. sion side of the piston. The increasein length -

- is equal to the length of the pmton-stroke or
. more.

- lowing “cylinder extension”and ¢ piston ex-

tension.”

il Tpaly

-ter-gacket B

Z may come mor'e 01:‘ less near
to A’

“The au—nbs B mound the water' Jacket B |

80_'.

0001 the water ms1de of the Jacket and this

water cools the evlinder in a more umform‘_'

way than air-ribs alone could do it. The
openings b and b’ on the highest and lowest

point of the water-jacket may be connected
| on the outside.of-the eylinder by a circulat-
‘ing-pipe open on its highest point to the at-

mosphere,or ' may be closed by the small
water-cock H,Fig. 2,and b connected by a pipe
to thesmall water—tank (z,open onitstoptothe

atmosphere and havinga hlﬂ'het" position than

valve pressing only lightly on its seat. In

either of these cases there will be practically

{ only atmospheric pressure (or a lower pres-
sure) inside of the water-jacket B;-and there-
| fore the water in the jacket will not havea

higher - temperature than 212° Fahrenheit.

.’90 _. .- _.

| the water-jacket B, or b may be open to the
| atmosphere, as shown in Fig. 1, (6’ being
closed,) or totheopening b may be connected.
a check-valve opening to the outside and its

05
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The water-jacket cooling the valves of the en~ '
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the water in the latter and in tank G may be |

taken out by means of water-cock H, Fig. 2.
" The piston D, from D' to D?, with its pis-
ton-rings m near D2, is guided and cooled by

cylinder A. The piston extension D’ from.

D? to D8, is a little smaller in diameter than
piston D. Its smaller diameter may be uni-
form, or it inay decrease slightly from D= to
D3, This piston extension D? comes, there-
fore, never in touch with cylinder A or its
extension A’. It removes the compression-
space with its very-hot walls away from the
water-jacket B. i

i D8, equal to & D2 Fig. 2, represents the
length of the piston-stroke, which is some-

thing shorter than the length of the piston
extension D?*D3. D?® moves between & and D7,

“and D3 between 7 and D? or D?® and A, Fig. 1.

The limit A® between water-jacket B and 1n-
sulation C is placed about midway between

. D?and 7 or between & and D3 Fig. 2. The

plate D* (consisting of one or more parts and
connected by means of the screws d d to
ring D?inside of the piston) closes the hollow
space E of the piston extension. Theinclosed
dry air or gas in E serves as an insulation,
so that not much heat ean escape through the
open piston end D’. |

The thin ¢ylindrical ring of gas around the

piston extension D° moves with the piston.

- forward and backward. Ittakesup heat from

45
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the hot walls of the cylinder extension A’

when the piston is moving to the left and
vives this heat off to the cooling-water when
rthe piston moves to the right. The amount of
heat, however, transmitted in this way to the
cooling-water is very small, because the said
gasringis verythin., (Thediameterof thepis-
1on extension from D? to D?is only one or two
per cent. smaller than the diameter of the
cylinder.) Anothersmall amountof heat will
travel fromthehot compression-spacethrough
the metals of A% and D? to the cool places A*
and D? and will also be taken up by the cool-
ing-water in the water-jacket, and some heat
will. o through the insulation C to the sur-

rounding atmosphere; but all these losses of

heat represent only a small part of the quan-
tity of heat which goes through the cylinder-
walls when the compression-space is directly
cooled by a water-jacket or air-ribs., Usually
the amount of heat transmitted to the water
in jacket B will be so small that the air-ribs
B’ will be able to take off all this heat, and
consequently no evaporation of the water in

jacket B takes place, and therefore said wa- |

ter will last for a long while. Should by a
high speed of the engine the air-ribs B’ not
be able to take off all the heat transmitted to
the water in jacket B, then of course some
water in the latter would evaporate and es-

cape through the opening b as steam to the

atmosphere, and therefore the water-tank &
has to be filled up with water from time to
time, so that the water-jacket I3 is always full
of water when the machine is in operation.
There, however, is no need for an extra wa-

|

|

I.

| the drawings as one piece of metal.

704,718

ter-cooler, and no water-circulating pump is

required. - The cooling of the c¢cylinder is

therefore a simple matter, and as the tem-

perature of the water in jacket I3 does not go
over 212° Fahrenheit there will be no trouble

in regard to piston lubrication.

When the engine isused as a gas-engine or

the engine using an oil having a low boiling-

70
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point—for instance, gasolene—and the com-

pression of the explosive-gas mixture before
its ignition is low, in such cases the average

| temperature of the walls of the compression-

space will be moderately high and the engine
having a construction as before described
will work well; but in case an oil- having

“a high boiling-point is used in the engine—
| for instance, ordinary kerosene, as used in

lamps—and the compression of the explosive-

casmixture is very high before ignition of the

same in such cases the average temperature
of the walls of the compression-space will be
much higher,as before, the explosive-gas mix-
ture may be ignited too early by these hot
walls, and consequently the engine will not
work properly or may not work at all under
such conditions. Insuch casesthe removing
of the insulation C and of piston-plate D*will

| restore the proper working of the engine. By
taking out the screws (marked c and d) the In-

sulation C and plate E* can hoth easily be re-

3o
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moved. Now more heat will go through the

walls A% and D° to the surrounding atmos-

phere. The engine does not work quite so

economical as before; but the temperature of
the walls of the compression-space will be
kept sufficiently low for a proper working of
the engine. | | | | .

The shape of the air-ribs around the water-

1070

o5

jacket B may be different from the shape

showninthe drawings. Thelargerthesurface
of these ribs the better is their cooling effect.
Whatever the position of the explosive-cyl-
inder may be, b is always the highest and 0’
the lowest point of the water-jacket B, and
the latter is so constructed that any steam

produced inside of the jacket canescape at b.

Usually, however, such steam is condensed
inside of the jacket by the cooling effect of
the air-ribs B’. f | | |
The cylinder and its extension are shownin
They

I1IO
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may, however, be constructed of several parts

connected together. So, for instance, the cyl-
inder from A’ to A®may be of brass, and the
cylinder extension from A® to A°® may be of
steel, both connected at A%, In the same way
the piston and its extension (shown as one
piece in the drawings) may be from D’ to D?,
for instance, of bronze and. from D? to D’ of
steel or iron and both connected at D? In-
stead of different metals the same metal may
be used. = -

In case the explosive-engine has more than

one cylinder, in such case every cylinder is

constructed as before described.

I am aware that cylinders of explosive-en-

oines having on the compression side of the

120
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c¢ylinder a piston 6'*{'[-612181011 entering into an | the J&ert of a plston D, ha:vmg the hollow

insulated cylinder exftension, while the other

part of the cylinder is caoled by a water- |

jacket, have been constructed many years be-
tore. The present invention is an improve-
ment of such an arrangement.

What I claim, and deswe to beleme by Let-

ters Patent, is—
1. In an e*{ploswe engine of the four—cyele

type, the combination, of a single-acting cyl-

inder, having on the eompression side of the
same an insulated cylinder extension, and

on the other side of the cylinder a water-
Jacket, the highest point of the latter having
communication with the atmosphere as de-
scribed, sald water-jacket being surrounded
by air-ribs for cooling the water in the jacket,
of a piston, having a hollow piston extension
slightly smaller in diameter than the piston,
in length equal to the piston-stroke or longer,
and extending into the ecylinder extension,
the hollow space of the piston extension be-

- 1ng closed to the atmosphere, for the purpose

26
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and substantially as shown and described.
2. Inan explosive-engine of the four-cycle

type, the combination, of the single-acting

eylinder A, having the ¢ylinder extension A°,

the latter being surrounded by the removable’

insulation C, the other side of the cylinder |
having the water-jacket B, the latter,

means of opening b, being in communication.
with the atmosphere as described, and hav-
ing the air-ribs BB’ for cooling the water in

by |

piston extension DY, shghﬂy smaller in diam-
eter than piston D, its length D? D?® being
equal to the piston- stroke or longer and ex-

tending into the c¢ylinder extension, the hol-
| low space K of the piston extension being

closed by the removable plate D%, the whole

~constructed, to be operated and to work in
‘the mannerand for the purpose, substantially
- as described.

3. In an exploswe -engine Of the fom -cycle

type, the combination, of a single-acting cyl-

inder, having on the compression side of the
same a cyhnder extension, and on the other
side of the eylinder a Waterq acket, the high-

{ est point of the latter having communica-

tion with the atmosphere as described, said
water-jacket being surrounded by air- ribs for

cooling the water in the jacket, of a piston,

having a hollow piston extension slightly
smaller in diameter than the piston, in length
equal to the piston-stroke or longer, and ex-

tending into the cylinder extension, the hol-

low space of the piston extension bemn* open

-to the atmosphere, for the purpose a,nd sub-
stantially as shown and described.
“In testimony whereof I have signed my 6o

] -

]

e

name to this specification in the presence of

two Snbsembmﬂ' witnesses.
MATHIAS J KLEIN.
Wltnesses:
JOHN G. MUELLER,
F. LE GRAND CARLIN.
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