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20 -the elwlne cylinders, which cylmders in the
“ease of

highly heated as a consequence of the com-
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| To all whom, it MY CONCErn:

Be 1t known that T, Lia Verne W. Novyes,
a citizen of the United States, residing at
Chicago, in the county of C 001{ 1n the State
of I]hnms have unﬁ'un@d certaln new and
useful ][111pmvemems in Kngines, which are
of particular nse in {:{JHIIUCUOH with in-
ternal-combustion engines, commonly known
as * gas-engines; ” and T do declare the fol-

_]mvmﬂ‘ to be a full, clear, and exact deserip--
ton ot the lnvumon
others skilled in the art to which 1t apper-

such ags. will enable

tains to muke and use the same, reference
being had to the accompanying drawings,

and 10 the letters and figures of 1*efer{,nce_

marked thereon, which :Furm a part of this

“spectfication,

My invention relates more particularly to
those engines employing cooling jackets for

gas engines, are likely to become

bustion of explosive mixtures, unless effect-
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- ive means are employed to cool the - cylin-

ders. -
The object of my invention is to provide

unproved means for rapidly  dissipating, or

removing, from the cooling hiquid 1n the
jacket, the heat absorbed by “the liquid from

‘the engine eylinders, whereby the guantity,

and henee the Wunm of the cooling liquid

lecessaly to maintain the Cvlmdu*,s at proper
and safe working temperatures, is reduced.
The cooling 11qmd which 1 p’iﬁff‘l‘dhl? em- -

ploy 1s water, because of 1ts effectweness
and cheapness,

My invention may generally be described
as comprising an engine having an operating
cylinder provided with a liguid-containing
jacket and an overlying
upwardly from said jacket which lies be-
ne.lth the radiator and having a main
passage extending lmlmmdmall of the
radigator upw‘wdlv from the ]chliet and
which main passage communicates with
the interior of the Jacket, the wall of said

radiator being formed in convolutions that

define supplemental passages communicating
with the main passage and also extendmfr
Lmlgltudmallv of the radiator upwardlv
from the jacket. DBy this construction, the

~ liguid heated by the cylinder will veadily

) 0 d

yise and quickly replace the upper liquid
whieh has had opportunity to cool and

which may- readily descend to replace the
risen lig @Ld,.,

I 12,

adiator prﬂ]ectmg |

will explain my invention more par—
tlcuhrly by reference to the accompanying
drawings, showing two embodiments them*
of, and in whwhw |
l*lnure 118 a side elevation, pqrtiy See-
tmnal ol a gas engine unbod}ruw the inven-
tion. Fig. 2 1s an end E:PCthIldl elevation
on line a—b of T ig. 1. Fig. 3 is.a top. pl.—.m
view of the 1*1(1141:01' 4s slmwn in, K. 1.
4 18 a me section on line AL
]*w 1. Ifg.
shown in T igs. 1 to 4, inclusive, as made of
sheet metal. Tig. 6 1s a top plan view of
the radiator shown in Ifig. 5. Iig. 7 is a
vertical section of the radiator as made of
cast metal. Fig. 8 is a top pl.-.l,n view of the
structure shown | in Fig. 7.
Like parts are mdlcatbd by similar char-

acters of reference: thronghout the different:

figures.

The engine cylinder C is surrounded by
a water jacket 5* which has a’ relatively
large apening 9" above- the cylinder.
]aclu.et flange 5° surrounds the outlet open-
ing 9°, to, which flange is secured a flange
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ofr |
5 1s an elevation of the wdla,tmﬂ
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The -
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3 1ha,t 1s provided with an intet 9 Lmd_

an upwardly extending tapering riser por-
tion ¢ having an inlet opening 9* and
whose upper end 6* is threaded, the open-

ings 9 and 9* communjicating with the rela-

tively large opening 9. A second riser or
pipe portion 7 1s screwed into the threaded

b

part 62 of the riser poxtion 6, Surrounding

.thl% pipe 7 and suitably secured to the _

flange 3, 1s a water receptacle 8, projecting

| upwardly from said jacket Whlch hes be-
| neath sald receptacle, said receptacle having
a mgin central passage extending lmlgltl,ldl-.

nally of the receptacle upwardly from the
fwket and which main passage communi-
cates w1tl1 the interior of the ]a.clmt The
wall of the receptacle 8 is formed in convo-
lutions to constitute said receptacle a radi-
ator, said convolutions defining -supple-
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m(.,nta.l passages communicating with the

main passage and also extending longitudi-
nally of the radigtor upwardly fmm the
jacket. As shown, the convolutions tm‘m
1‘*1(11{11 vertically extenduw hollow wings,
or troughs, W, the Supplemental passages Or
hollows 1 of these wings communicating
with the said main passage, and, in fact
forming extensions of it, said main &lld
aupplemulial passages fmmmg extensions

‘of the jacketed water space surrounding the
, cylmder‘* Between the ngh W are vel”tl- |
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~ as 1ndicated in-

15

- let 9* to replace the relatwely vooler water,
partwularly the water contained in the hol. 1

- . riser, as when the water becomes reduced in
o As the meta
__.wmgs bemm(,s heated hy ‘the water, the air |
In - the air-passage ways between the wings |
~and upon the: exterior of the radiator, will |

cal air- pqsswe ways 2.

2

purpose will appear, forms a contmuatlon of

- the partition between the openings 9 and 9*

and extends downwardly into the Jacket.

The water surrounding those portions of

the cylinder 1n which the combustion takes

place, becomlng heated, rises through the in- |

part by the arrows.

- rising heated water flows through the riser

S - _.?_'cylmder
. the water. by
~ 90 conducting -and radmtmg
e '.;--'?}f_"r-ﬁif-_'.;,:}f;:;by the hol SOW “wm crs

6, 7, and the descending 1
“i-i_-thmucrh the inlet 9 back to the jacket inte- |
rior.

wings by
TS

portable. R .
'The rising

to evapemtmn and leakage,
forming

mlume owm%'

become heated and rise, being replamd by |
 cooler air.
. tween the wings W is thus established, rap- |
1dly carrying away the heat imparted tc: the |
‘Thus. the water be-
-comeg rapidly cooled, the cooled water flow- 11
- g .downward ‘into the ]acket 5, agam tﬂ{f
absorb heat from the cylinder to cool the | i
Becﬁ,use of the rapid caolmg of | g
reason of the’ large area: of-!_jz;_;j
surface afforded | ja

A contmueuq ﬂow of air be-

the water.

ali:'

o

The perfm-{ﬁ _-

cooled water flows'| -

| The deflector 4 assists in directing the |-
© - heated water into the inlet 9°, this deflector |-
- being of particular utility WhLIl the engine |
- tends to vibrate or shalz:e which tendenay'
18 especmlly pronmmced when the engine 15.’-': E?'
.20 | |
L heated ‘water wﬂl ﬂGW thrcm h |
- the top of the riser 6, 7 and also through the?}" T
-;perfomtums 7 that are preferably formed |
“1n the’ riser along its length, - the hcated"}

- ‘water, after passmg from the riser, findin, ol
o ts way. into the hoﬂow ngq Where it be~j-'
~ comes cooled off rapidly hecause of -the |
- large area of heat conductmg and radiating
'511rface afforded- by these wings..
rations pin the riser portion 7 serve to permit
o theheated water to escape from the riser under |
L _.qzrcumstanceg where the water would not be |-
~ gpapable of escaping through the top of the

-e.'f_'.:_f’ mm the }acl{{ft R

. | said radiator being formed: in convolutions

‘the sides of thoweﬂ-'"!f hat define. wpplemmtal passages commmuni- -

\F ‘_m_d the 1nducﬂd c--rm-_;:;e_;j;?

-liendmg ](mrrltmhmlly of the

920,605

A deflector 4, whose 1 prowded with a Ilqmd (‘onhnnmg jacket and

a radiator projecting upwardly from said
jacket and having a wnain passage extending
1011fr1tudmdlly of the radiator 1,1p\f\¥.r'1,rdlfb

communicates with the interior of the ]d(’k’@t

‘the wall which defines said main passage of
| said radiator being formed in- mm*olutmns |
that define .&upplemental pa%mme communi-
low wings, the water rising and deseendmU'-.:-':jéf.'.?eat}ng “with the main passage ani also. 75-:-_?:‘j '-

The"-j E

from the ]qcket and which nain -passage ”fd;.;_ﬁ

extending lonmiudmal!y of the 1'm11f1tm' up-..- L

"i-wardI} f1 om the jacket.

~ An engine having an oper: qtmﬂ‘ (*ylmder

provlded with @ 11qmd~c0ntmnmn ]“cl{et and

a radiator pi*{JJoc* ng upwardly from said 50

]a(*kef, said 13(!13101 tapering ___downwurdlv
and having a mam passage extending kmm..-;;-_----- .

tudinally m“ the radiator upwardly irm the

vhich- defines “said main. passage of said

adiator ‘being formed in {*(}HVOIIIfIOHS that _____
clahne mpnlemmhzl passiges communicats -
ing: with the main passage and also extend-
g lmw}tudm‘lllv (}f th(,

T lt]mtor l‘lpW ar dly 90%_'55:-:5:.---.}

.]aclxc,t aml which main passage. t-mrmum*l-
eates with the interior of the jacket, the wall 851_;2--1__-{'{?"i_

. Anengine ha Vn‘w an f)per Ltmn' cylmdeli_g;;_f{i;;}f.-..f?-‘f.: |

jacket and }uwmfr a4 main passage B‘{fﬁilﬂmff’};

_-f{j.fprm ided: Witl i a liqu id- containing jacketand
a radiator pro jeeting upw ml]y from sad . -
895

](mfriiudnmlly of ‘the - mdmtor upwwd1}'_’[}1-'{f}';j-j'f??ﬁ
from- the- ]fu_flcei aml thh main pizw1fre'-i_;j;f{?;:-

ating with the main. passage. nu’[ alap o=

1acket, and means for -

11‘{“? from the

‘communicates with the inter 10T of the Tt wkoi
“the wall which defines said: malin passage: {;{;_;_}};::_;--;;:;:I'_-.:;_;_:-_-
100 .-

adiator up- .

16(‘#111{3; the liquid heated by the cylinder up- 105

| wardly from the jacketand directing the
return ()f 1he hqmd When woled to f‘he- S
t]&eket SR L _ . SR
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wardly from the jacket and which main
passage communicates with the interior of
the jacket, the wall which defines said main
passage of sald radiator being formed in
convolutions that define supplemental pas-
sz res communicating with the main passage

and also extending longitudinally of the ra-
“diator upwardly from the jacket, and a riser
limited to free communication at one end
with one portion of the jacket interior and

Having communication at its other end with
the other portion of the jacket interior by

~way of the supplemental passages.

1b
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" 6. An engine having an operating cylin-
der provided with a liquid-containing jacket
and a radiator projecting upwardly from
said jacket, said radiator tapering down-
wardly and baving a main passage extend-
ing longitudinally of the radiator upwardly
from the jacket and which ‘main passage

communicates with the interior of the jacket,

the wall which defines said main passage ot
said radiator being formed in convolutions
that define supplemental passages communi-
'(::g.t-ing with the main passage and also ex-
tending longitudinally of the radiator up-
wardly from the jacket, and a riser limited

to free communication at one end with one
‘portion of the jacket interior and having.

communication at its other end with the
other portion of the jacket interior by way

of the supplemental passages.

F ]

7. Anenginehavingan operating cylinder

provided with a liquid - containing jacket

and a radiator projecting upwardly from
said jacket and having a main passage ex-
tending longitudinally of the radiator up-

‘wardly from the jacket and which main

8

passage communicates with the interior of
the jacket, the wall which defines said-main

40

passage of said radiator being formed in

convolutions that define supplemental pas-

sages communicating with the main passage

and also extending longitudinally of the ra-
diator upwardly from the jacket, and a riser
limited to free communication at one end

with one portion of the jacket interior and

having comrunication along its length with
the other portion of the jacket interior by
way of the supplemental passages.

§. An engine having an operating cylin-
der provided with a liquid-containing jacket

and a radiator projecting upwardly from

said jacket, said radiator tapering down-

wardly and having a main passage extend-

ing longitudinally of the radiator upwardly
from the jacket and which mam passage
communicates with the interior of the jacket,

the wall. which defines said main passage ol

said radiator Leing formed in convolutions
that define supplemental passages communi-
cating with the main passage and also ex-

tending longitudinally of the radiator up-
wardly from the jacket, and a riser linited

to free communication at one end with one
portion of the jacket interior and having.
commuinication
other portion of the jacket interior by way
of the supplemental passages. -
In testimony whereof 1 have signed my
name to this specification in the presence of
two subseribing witnesses. o
' LA VERNE W. NOY Kb,
Witnesses: -
Danien R, ScHones,

L. (. WaLkez.
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