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To all whom 1t may concern:

Be 1t known that I, Frep Erarer Norrox,
2 citizen of the United States, residing at
Youngstown, in the county of M ﬂmmng
and State of Ohio, have invented certain
new and useful Im:*t)l ovements in Gas-
Hngine Uylinders, of 1\*111(311 the following is

2 speclfication.

Ay mvention applies to that class of en-
ogine 1 which the cylinder is inclosed in a
ase or Jacket, for the purpose of bringing a
fluad medmm into contact with the external
walils of said cvhndex, and thereby control-
lng the cylinder’s temperature; and is more
particularly applicablé to eng ines of the in-
ternal combustion ty pe, which are commonly
cooled by water passing through jackets sur-
rouncing the cylmder

By my invention the cylinder is con-
structed in such a form that steel, or other
metal ditiicult to cast into comphcdted forms,
may be uged for the pressure parts of the
cylinder; while cast iron, or other easily cast
metal, may l)e, used for the complicated
parts.

the usual construction of large gas en-
gine cylinders is to cast them with water
jackets integral with the cylinder barrel,
in whole or in part. 'fThe castings are congﬁ—
quently complicated, difficult to malke, and
expensive; besides being subject to severe
«trains due to unequal (30011110 after casting
and to unequal heating while in service. 1t
15 hioghlv desirable that the explosion cham-
ber be made of as tough and dense material
as possible, but all such materials now in
common use are difficult to cast into com-
plicated forms.

According to my invention, the inner or
pressure 1)%1‘1} of the cylinder may be made

of simple %hape <0 that 1t may be easily cast

of steel; and so that, 1{30&11(1{3% of what
metal is used, it will be of such form that
contraction and expansion straing are almost
entirelv eliminated.

The invention also makes possible the easy
and cheap manutacture of the complete
cylinders, greatly reduces the expense of re-
placing worn out cylinders, and secures an
increased efficiency for the engine.

Tt has been common to bush the internal
bores of gas engine cylinders with steel, in
orcder to secure a ﬂ{::od wearing surface, and
also it has been attamptud to cast the outer
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nart of the cylinder of steel and then bush
the bore with cast iron. The first construc-
tion 1s disadvantageous, in that the walls of
the explogion chamber must be unduly thick,
anc that the liner greatly increases the
thickness of the cylinder walls just where
they require the maximum cooling effect.
The second construction is expensive on ac-
count ot the complicated forms resulting and
the consequent difficulty in securing sound
castings of a tough material. It may, how-
ever, be follmved in connection with my in-
vention, but is open to the objection that the
liner retards the proper cooling of the cyl-
mnder walls by 1ncreasing their thlchness.
The mvention forming the basis of the
application 1s illustrated in the annexed
(rawings, wherein:
I‘1gme 1 18 a sectional elevation of a cyl-
inder embodying my imvention; and Kig. 2

a sectional end elevation on the line 9———-——‘3’ of:
Fie. 1.

Rtfbllillf}‘ to the "etteli on the accompany-

e drawing, A is the cylinder wall, B 1s the
Wall of the inlet chamber, C 1s the wall of
the exhaust chamber, D 1s a flange on the
axhaust chamber, D’ is a flange on the inlek
chamber, and K 1s a flange on the end of the
evlinder walls.

In the embodiment illustrated, a double
acting cylinder 1s shown, the inlet and ex-
haust ports for the head end and crank end
bemnge 1dentical. The enumerated parts are
simple in form, and since they should all be
of a tough dense materal, 1 can conven-
tently cast them in one plece thus securimng
the strength of integral construction, com-
bined with blﬂ’l])hCltV To this casting 1s
bolted a jacket consisting of two mantles
or shells H, one at each end of the cylinder,
ancd each comhunﬂ of two flanged parts
bolted together, as at J, and also Tbolted to
the ﬂ.r_mouj D ,,md I, all these joints being
fluid tl"i'h'[ 1t is obvious that a similar con-

struction might be adopted with regard to
the ]omt with the flange D/, but 1 find 1t

pretferable to so form ﬂus. ﬂanﬂe and the two

parts of the mantl& that the latter close
around thL, peupnm v of the former, a pack-
1110 ring R being inserted for the purpose
1f}ht jomt. 1t will also be
noted that the ﬂan%s D and K are in planes
substantially J)Gl])(ﬂldlﬁlﬂdl‘ to each other,
the purpose of which construction is to se-

05

60

65

70

75

80

35

50

100

105



10

20

30

39

40

45

50

5O

60

060,385

cure ease and convenience in assembling the | formed mantles surrounding the end por- 65

mantles, for by setting up the bolts in the
flanges D and I gradually and in alterna-
tion, the joints with these flanges will grad-
ually yield transversely to the bolts thereoi,
thus avoiding undue strain upon the cast-
1ngs.
flange D’ will act as a slip joint, particu-
larly 1f the bolts J adjacent to this flange be
tightened last. Consequently the mantle
castings are bolted in place without being
subjected to excessive strains during the
process. The interval between the two man-
tles 1s then closed by a sectional closing ring
or sleeve I, made in pieces bolted together,
as shown.

I am awareé that closing rings have been
used with mantles cast integrally with the
cylinder, but it will be noted that 1n my
construction the mantles are cast independ-
ently and in segments, the construction re-
sulting in greater accessibility of the inte-
rior of the jacket, cheaper construction. and
oreater ease of repair. A further advan-
tage of my construction is that 1 can adopt
a highly advantageous form for the casting
composing the cylinder walls, and the inlet
and exhaust chambers, 1n that the walls of
these chambers are non-interconnected, that
1s the walls of the chambers are separate and
independent, and free from webs or similar
connections, so that a perfectly free circula-
tion of the water about these chambers is
had. Moreover, the extremities of these
chambers and of the cylinder walls are free
extremities. By this I mean that they are
not 1mcluded within the jacket, but are free
and 1ndependent ot the jacket, so that con-
nection of suitable piping or of other parts
of the engine to these chambers may be ef-
fected without affecting the jacket or its
parts.

Additional openings for igniter plugs and
tor other parts of the mechanism may be
macle in the eylinder by means of steel tubes
P and Q screwed into the cylinder walls and
nade tight also at the jacket or shell by any
of the means in common use. This latter
joint 1s made readily tight by the low water
pressure customary in engine cooling.

In the following claims the term * bolts”
1s used for convenience, and in the absence
of a better word to express any suitable
clamping or fastening means, and is intend-
ed to embrace studs or any similar arrange-
ment to accomplish the purpose of binding
the contacting edges firmly in contact with
cach other.

Having thus described the invention, what
I claim 1s:—

1. In a cylinder for engines, the combina-
tion of an integral casting comprising the
inlet chamber, exhaust chamber and cylinder

At the same time, the joint with the |

tions of the cylinder and making fluid tight
joints with the extremities of the 1inlet cham-
ber, exhaust chamber and cylinder walls;
and a sectional closing ring or sleeve closing
the 1interval between and making fluid tight
joints with said mantles.

2. In combination with a cylinder com-
prising cylinder walls, inlet and exhaust
chambers; longitudinally divided and sepa-
rately formed mantles surrounding the end
portions of the cylinder and making fluid
tight joints with the extremities of the inlet
chamber, exhaust chamber and cylinder

walls; bolts for said joints, said joints being

arranged in planes substantially perpendicu-
lar one to another so that each joint may
yield in a direction transverse to its own
bolts as the bolts of another are tightened ;
and a sectlonal closing ring or sleeve closing
the interval between and making fluid tight
joints with said mantles.

3. In combination with a cylinder com-
prising cylinder walls, inlet and exhaust
chambers; longitudinally divided and sepa-
rately formed mantles surrounding the end
portions of the cylinder and making fluid
tight joints with the extremities of the in-
let chamber, exhaust chamber and cylinder
walls; bolts for said joints, said joints being
arranged 1n planes substantially perpendicu-
lar one to another so that each joint may
yvield in a direction transverse to ifs own
bolts as the bolts of another are tightened;
and a closing ring or sleeve closing the in-
terval between and making fluid tight joints
with said mantles.

4. In a cylinder for engines, the combina-
tion of an Integral casting comprising the
inlet chamber, exhaust chamber and cylin-
der walls, having non-interconnected walls
and having free extremities throughout;
longitudinally divided and separately formed
mantles surrounding the end portions of
the cylinder and making fluid tight joints
with the extremities of the inlet chamber;
exhaust chamber and cylinder walls; and
a sectional closing ring or sleeve closing the
interval between and making fluid tight
joints with the said mantles.

5. In a cylinder for engines, the combina-
tion of an integral casting comprising the
inlet chamber, exhaust chamber and cylin-
der walls, having non-interconnected walls
and having free extremities throughout;
longitudinally divided and separately formed
mantles surrounding the end portions of
the cylinder and making fluid tight joints
with the extremities of the inlet chamber,
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for said joints, the said joints being ar-
ranged 1n planes substantially perpendicu-
lar one to another so that each joint will

walls; longitudinally divided and separately i yield in a direction transverse to its own
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bolts as the bolts of anothei* are tightened;

and a sectional closing ring or sleeve closmo-

the interval between and makme‘ fuid twht

joints with the said mantles

6. In a cylinder for engines, the combina-
tion of an integral casting comprising the
inlet chamber, exhaust chamber and cylin-
der walls; lonwltudmally divided mantles
Surmundino the end portions of the cylin-
der and mfthmﬂ' flud tight joints with the
extremities of the inlet chamber, exhaust
chamber and cylinder walls; and suitable
means for closing the interval between said
mantles.

7. In a cylinder for engines, the combina-
tion of an integral casting comprising the
inlet chamber, exhaust chamber and cylin-
der walls; Iongitudinally divided mant-les
surrounding the end portions of the cylin-
der and making fluid tight joints with the
extremities of the inlet chamber, exhaust
chamber and cylinder walls; bolts for said
joints; and suiltable means for closing the
interval between said mantles, the joints oi
the mantles with the extremities of the in-
let passage, exhaust passage and cylinder
walls being arranged in planes substantially
perpe11chcula1 to each other, so that each
may yield 1 a direction transverse to ifs
own bolts as the bolts of another are
tightened.

8. In a cylinder for engines, the combina-
tion of an integral castﬂw forming the inlet
chamber, exhaust chamber and cylindex
walls, having non-interconnected walls and
having free extremities throughout; longl-
tucinally divided manties surrounding the
end portions of the cylinder and making
fluad tight joints with the extremities of the
inlet cham ber, exhaust chamber and cylinder
walls; and suitable means for closing the
interval between the mantles.

9. In a cylinder for engines, the comuina-
tion of an 1ntegral (,a%tmﬂ forming the inlet
chamber, exhaust chamber and cylinder
walls, having non-interconnected walls and
having 1ree extremities throughout; longitu-
dumlly divided mantles -~Unoundmﬂ the end
portions of the cylnder and making fuid
tight joints with the extremities of the inles
c,hamber exhaust chamber and cylinder
walls; bolts for said joints; and suitable
means for closing the interval between the
mantles, the joints of the mantles with the
extreinities of the inlet passage, exhaust pas-
sage and cylinder walls being arranged in
planes substantially p&pendmuhr to each
other, so that each may yield in a direction
transverse to its own bolts as the bolts of
another ave tightened.

10. Tn combination with cylinder casting
comprising cylinder walls, inlet chamber : and
exhaust caamber an external secticnal
jacket encompassing satd walls and cham-

- chamber and cylinder walls;

| cylinder; flanged

3

bers and malang fluid tight joints with the
extremities of the inlet chamber, exhaust
bolts for said
joints, the joints being auanﬂed i planes
substantially perp 81101(,11].;11 with one another
so that each may yield to anctl 5 the bolts
of that other are t1ghtened

11. In combmation with a eylinder com-
prising inlet chamber, exhaust chamber and
cylinder walls: longitudmally davided and
separately formed mantles surrounding the
encd portions of the cylinder and makuw
fluid tight joints with the extremities of the
inlet chamber' exhaust chamber and cylinder
walls; and snitable means for closing the
interval between said mantles.

12. In combmation with a cylinder com-
prising ilet chamber, exhaust chamber and
cylinder walls; longitudinally divided and
separately formed mantles surrounding the
end portions of the cylinder, and making
fluid tight joints with the extremities of the
inlet Chqmbu" exhaust chamber and cylinder
walls; bolts for said joints, said joints being
‘llmnﬁed in planes substantially per }_)endlcu—
lar one to another so that each joint may
vield to another in a direction transverse to
its own bolts as the bolts of the other ave
tiohtened; and suitable means for closing
the interval between said mantles.

13. In a cylinder for engines, the combi-
nation of an integral casting comprising the
inlet chamber, exhaust chamber and cylinder
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walls; longitudinally divided and separately

cast mantles surrounding the end portions
of the cylinder and making fluid tight joints
with the extremities of the mlet chamber,
exhaust chamber and cylinder walls, the said
divided mantles having flanges for the recep-
tion of bolts along thelr lines ot division;
bolts for said flanges; and means for closing
the 1interval between said mantles.

14. In a cylinder for engines, the combi-
nation of an integral casting comprising the
inlet chamber, exhaust chamber and cylinder
walls, and an external jacket cast in sections
having connecting flanges and making fluid
tight joints with the extremities of the miet
chamber, exhaust chamber and cylinder
walls; bolts for said flanges, the joints be-
tween said flanges and the joints with the
various extremities named being arranged
in planes substantially per peudluﬂar one to
another so that each may vield i a direction
transverse to its own bolts as the bolts of
.«mothel are tightened.

15. In a eyl linder for engines, the combi-
nation of an integral casting comprising the
inlet dmmbel e\h{m% chambm and cyvlinder
walls, 11:1?1110 non-interconnected walls, and
having free “extremities throughout; longi-
tuqu]lv divided and Sepamtely formed
mantles surrounding the end portions of the
connections between said
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mantles and the extremities of the cylinder |

walls and between said mantles and one of

sald chambers; a yielding joint between the

mantles and the extremities of the other

chamber; and a closing ring closing the in-

terval between and makmff fluid tight joints
with the said mantles.

In testlmony whereof I have signed my

name to this specification in the presence of
two subscribing witnesses.

FRED ELMER NORTO\T
Witnesses:
WaLter B. JENKINS,
Prrer KIiRKEVAAG.
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