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T_O alt whoin 18 ey con cern:
Se it known

reaidmp‘ at Springfielt d,

invented new and useful mnpmwmﬁnm 11

Heut Radiating De vices, of which fmﬁ follow- ;

INg 1S 8 Speuhw tion. - .
This invention relates to internal combus-

tion engines and particularly to engines of

that t} pe known as I‘ﬁ“’{)h"lﬁg eyimder

engines, 1; 1e object thereof being to provide:

¥yd! pmvem ﬂmlmw devices for the evlinders of
engines of tis { ype; the cooling muiwm e
gﬂﬂj}rﬁd heing air.

In internal combustion engines of the re- |

volving cylinder type, much difficulty has
been found in pmperiv air-cooling the Sae
wfmg to the fact that the rear Eside ot the
(:yumims (the word “rear’”’ hemﬂ used reia-
tive to the direction of rotat op) travels
p*‘a(tzcallv in a vacuum, or at least the air

hehmu the cylinders, as they revolve, 18

highly rarefied owing to the fact that the

front of the cylinders throws the air off on

either side making it pmuzc*ﬂay Impossble
£ mul the rear side of the cviinders without
avplying thereto devices which will positively
direct air currents around the'eylinder:
this cenvention consists in the pmw%mn of
such devices whereby the air i1s not only
{'iiwﬂi% around the back side of the eylin-

ders but the devices are so arranged and con-
stru etwi as to take A{Wamaﬁe of the effect of
the wmrif’uwﬂi force to wh hich the air sur-
rounding t}w eylinders is subjected when the
angine is Tunning.
The 1 **wemmn s m‘iy lustrated in the ac-
COMPAnYIng (raw mgzﬂ In which,— L
Kigure 75 aside eievation, pa Lﬁjmseetmn

“of a revelving engine of the type referred to
shiowing the air az:c;{)hz;g device sapphed to the

N nmlma thereof. ¥Fiw. 2 15 a sectional }fi

view of a eylinder-of the engine In the plane

i hine 22 Fig, 4, and showine 2 semi-

cireular iiﬁﬂ@(“ﬂ r plate located on Vthe b ack
sifle of the L};Hl{i{%i Fig, 31 a mp plan view
of ¢ ullf cylinder showing the deflecting plate
and the radiating ribs on the upper end of
the cylinder in which the exbaust valve 18
" it;{rat{fu. Fig. 41y a side elevation of Fig. 3
taken from the front side of the cylinder and
showing the relation of the heat-radiating

tibs on the cylinder proper relutive to those
on the end of the eyhinder, - Fig,
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R cmzw of ihe Uniter States of America,
in the county. of |
ﬁam;}dm and State of Massachusetts, have

shows & § shently

' thereof and

ating surfses bub are acd ag?@d mpm"ﬂ

side thereof whersby the fsst named por

"And | of the eyiinder ey ﬁ”ﬂ@ as efficiently oo Eea: a

in practice that this 5})11*%3; disp

’_} 1“3 ﬂ: &e{_ 1
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{ Fiz. 7, the plane of the section being on line

5, on the last named figure. T hh seCtlon

_.FL 1""' "’} F.h? 1111

ribs as compared with g 2.

plan view of the top of the thmlm bhma nobn

Fig. 7, and Fig. 7 is, hke Fig. 4, a side ele-

GAiferent arra 1”‘8‘(‘11}9111 of the

va‘il(m of fhe m*hm er taken fmm the front

heat- Iaﬁmmw rits havmw
Fig. & 154 l}emp@ tive view oOfl & Soimew L&L
bmailer seale than i n the preceding figures, of
the deflecting plate Whlﬂﬂ may he ﬂr}pizmi L0
the back side of the »viinderys.

. Referring now to these dmwmm ¢ 1ndi-

cates the ¢ ylmf}mb as a whole, these pfm:f~'

ably being made of cast iron, and caby Inte-
mﬂ}ftnmew tharetheribsb. itisc omedm‘
thai heat-rediating ribs cast integral 'Wim}
the cylinders, E"m@.diy ﬁfeai_mg, are weil

‘known in this art and no claim will be meade
herein {or such cons truction.

in the ﬂﬂnatmmmn Shmw and 4 %Euﬂbmﬂ
herein; however, the ribsg b are E‘:-Sl}i:‘f‘
posed ﬂmund %he cuter ends of me {3}?

and not f}rﬂ}" provide an mereased heal *fﬂ'?-,éi»

1

dmm the air around the evlinder {90 Lﬂﬁ?: aolk
Fig

<
ﬁ_

i 04
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and it has been demeonsiz
ostiion. {}i &
ribs will accomplish this “iﬂ?i“ﬁ“*d"‘? 8o eificr

as {¢ permit the continuous mﬁ:};mg @3‘1’ é..
engme at high m%{:g @# speead mtnm‘s Lsal
igmmon mf%amgf place,

" The eilect of the spival arrange i
rihs when the oyl m\ipm are rapiaiy ro i%iﬂ.g
is <> seb up spirally flowing air eu

the front side,

£~ E‘;‘i"
i,
s

%T}.EJLJ
around each Gf the eylmders the direction of
which is from the base of the cylinders cut-

ward as will be readily understood from the

following description: During the rotation of
the eylinders, the following {urcea m%é; 50
pmduee the desired movement of the air:
Hirst, hﬂfﬁ is & natural How of alr from the
center of the engine cutwardly, due to cen
trifugal foree; qeﬂcmul on one side of the ey hn-
der, as at ¢ I 5 ig, 4, (assuming Fig. 4 1o be 2

view of the front {ji the *ylmdm*\- The pitch or

.'1#1;:’-'5!' il

cylinder, will caich a and direct the air spiraily
downwa rd around the cylinder; whereas, on
the pm te side of the L}T}H’ld{:‘

on the side

h(mmu‘* alternately arranged
hﬁ{"‘?n‘r ATERE,

ent of the

a9 at d, Lm, |
irally arranged ribs 0 (whose piteh or in-
tional plan view of the L}hndei shown 1n | 13 m&tmn 13 jush Opmesﬁtﬂ 4o thogs
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‘soiral inclination of the ribs hextending out-
wardl ~as they in bevond the bldﬁ f}k the
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' rection 18 away from the center;:
air eurrents on the side ¢, being.opp 2
the centrifugal force referred to, are arrested.

i0

15

¢) will deflect the air striking thereagainst in.
- -an upwardly spiral course opposite to the air
currents set up on the opposite side of the
The currents on the side d are aid-

cylinder. ' ) aid
ed by centrifugal action as their genersl di-
on j ereas the

in their movement downwardly and around

the cylinder and are eventually turned back

by the centrifugal action to which they Arg

| sub;ected; and because, as they sweep around
vaclk of the cylinder, théy are drawn in be-

hind it.-by the greater or less rarefaction of
the air at that point and are then thrown
radially ovtward, thus completely covering
the entire surface of the cylinder.. The cur-

- rents from the side ¢, as they sweep down-
- wardly around the cylinder are also met by

20

the upwardly- ¢rending currents from the
side d which are drawn more or less around

behind the cylinder by reason of the slizht
- rarefaction of the air.at that point above

- referred to. ©

.25,

On the upper end of thie 'cjlilide_r, a casing

¢ i8 cast extending over the exhaust-valve

‘86 disposed that

port f, the opening through this casing being
the air will have a free pas-

. sage therethrough as the cylinders revolve,

30

and on each side of said casing are cast the

~deflecting ribs ¢ whose sides are substantially

~ parallel with the.axis of the cylinder, the

35
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genetal direction of which, as shown
ptan view, follow the outline of the casing

By natrowing the uppeér end of the plate,

»

which 18 somewhat narrowed down midway
between its ends; these ribs ¢ therefore tend

to direct the air currents against the wall of
. the casing ‘¢, and, with the passage of air
.-through said caﬁin%,.'the, exhaust valve aund

its seat are’efficiently cooled.

y

are to run et high rates of speed, it is-desir-

" able to apply to the back side of the cylin-.
. ders a deflecting ‘plate ‘h of sheet. metal,
shown in Figs;, 2, 3, 4 and. 8. Preferably, |

this deﬂ’ectm%plafte 18 made as shown in said
Fig. 8 of a si
contour of the ribs on the cylinder, the top

thereof, es at k, being narrowed down so'that

1t will lie in contact with, or in close prox-
1mity to, the edges of the spiral ribs at the
urper‘ end of the latter, the lower end of the
piate flaring outward a little, and the two
edges m at the. sides-of the plate being bent
outwardly in the form of wings.to catch the
air, these wings facing;.of course, in the di-
rection of the rotation of the engine. =

ag at k, the volume of air taken in at the

d by

i the.

ape which ‘closely follows the

glne is Tunning,

‘der, and havin

‘thereof, heat-radiating

881,147 =

stricted openings between the upper ends of

ﬂidés is forced through the ielatively re- v

the spiral ribs and thus directed against the

‘hottest part of the cylinder. " It will be ob-
served that the'deflecting plate does not ex-
tend above the upper ends of the spiral ribs

85

and therefore does not in any way interfere .
with the circulation of air through the ex~ |

haust<valve casing or faver the top of the

cylinders. e
- What I claim, i5:— |

"~ 1. The combinatior? with the ﬁ}lﬁldﬁ}' of a

7(

revolving engine, of heat-radiating ribd spi- .

rally disposed around the cylinder whereby

ear 18‘directed around the latter to_the. rear

side thereof, when the engine is running. -

75

2. The combination with the cylinder of a

revolving engine, of heat-radliating ribs
rally disposed around fhe outer end of

latter to the rear side thereof when the en-

piate surroundin

cylinder. : B
3.. A cylinder of a revolving engine pro-
vided with an exhaust valve in the outer end

posed therearound w

when the engine is running, and heat-radiat-~
ing devices on the outer end of the cylinder

 to direct air over the exhaust val- e.

posed theresround

4. A cylinder of a reyolving engine pro-

vided with an exhaust valve in the outer end

thereof, heat-radiating devices spirally dis- -

MO8t , ]:;Eereby air 18 directed

| around the cylinder to the rear gide thereof
_ N .+ -when the én Y

In engines of relatively large size which | '

[
+

exhaust valve having an opening therein

facing in the plane of rotation of the cylin~ -
_der, and heat-radiatin

: t- devices to direct air
against the sides of said casing. -~ .~
5. A cylinder of a revolving engine pro-

|- vided with an exhgust valve in the outer end
' thereof, heat radiating

posed therearound whereby air is directed

devices spirally dis-
reby air 1s directed .-
around the cylinder to the rear side thereof

ine 1s running, a casing over the .

—"

devices: spirally -dis-

s.}i{fi-l
the

cylinder, whereby air is directed around the - '

80

toEethe'r with a deflecting - -
tne rear side of the cylin~ -
‘ orwardly facing wings ex-
tendin% i;l:ﬁey@n the edges of the ribs, at the
o T

| sides o - 85
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100

100

around the cylinder.to the rear side thereof '

when the engine is. running, a casing over.the

‘exhaugt-valve having openings at either end

thereof facing in the

110

lane of rotation of the .

cylinder, Whereby-wﬁen the engine is run-.
ning air will pass through said casing and . .

‘across the exhaust valve.
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