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[T S P A Y T R E E— [

NEVILL]'} E. I fRRR]b UT PORT HURO\ MlOHIGAT\T

AIR—COOLED ENGINE

[TTTTra.

No. _864,534. |

Spemﬁcatmn of Letters Patent.

~ Patented Aug. 27, 1907,

Apphnﬂ.tiun filed Decemher 2, 1904 ‘Serial No. 285,186

o all whom it May COncern:
Be it known that I, NLvILLI} k. Hmmw 2l citizen of

the United States, remdmw at Port IIuron county of
St. Clair, State of Mlchlga,n have 111VL11tLd certain
Engines,

new and useful Improvements in Air-Cooled
of which the followmg 1s a specification. |

The pr{,sent invention relates to improvem r:-ut% in .

means for cooling the cylinders of explosive engines,

“and has for its object, first, to provide a greatly incredased

radiating surface for the cylinder; and, secondly, £0
provide means by which the exhaust from the cylinder

- .of an explosive engine WIH be caused to maintaii about
~ the cylinder durmg the opemtlon of the engine 2 COn-
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" closed within a suitable casing or jacket 7- provided.
with qmtable openingsswith-which the outer ends of the
‘radial tubes 4 communicate.

inches.

stant cooling air current as distinguished from an inter-
mittent current operating only at or 1mmedlately ml-'
lowing eéach action of the exhaust. - |

 In the accompaying draﬂmrmg’.,——-l*1 1gurr—~ 1 i a. see-
tional view through the eylinder of an ex plosive engine |

constructed in acwrdance with the present invention;

Fig. 2 15 a detail elevation, on an enlarged scale, of one
‘of the radial ducts or tubes through Wthh the air cur-
rent passes; Fig, 3 is a sectmnal vww of one. of =~a1d-
tubes. B |

Ref(,rrmg to the dmwmfrb 1 dealgnateb the cylnldc-

of an explosive engine which Inay be of any type or
| As the present invention is applicable to any -
form.. of explosive engine, it has not been thought.
necessary to illustrate in wmplete detail the means for
- supplying the explosive charges to the cylhuder or CX-
hausting thercfrom the gases resulting from an explo-
. sion, but merely to show, couveutlonally? an exhaust
- port 2and inlet 3. . | -
"~ Secured to and projecting radlally from the side walls |

style.

and head of the cylmd cr 1 arc g serics of tubes 4. "These

tubes may be of any suitable diameter and length.

Preferably, in order to. obtam a maximum radiation
with economy of space, they are pmwded with a bore
or passage about three-sixteenths of an inch in- diameter,
the outside diameter of the tubes being about 1;]11@
eighths of an inch and ﬂl{}ll’ length not oxce(ﬂduw two

surface on the (,vlmdvr wall. .

lateral aperiure or p(,rforatmn G.

The cylinder provided, as abovb .deq-:*rlbed W1th 111(1

radially projecting, latﬁmlly a,permrod tubes is in-

length than the engine cylinder and projects beyond

the lu dd thereof to form a chambor 8, thrauwh Or aLYOSS "

'1'

Said tubes are: arranged rdatwely close to-
"goth(,r every four occupying about one square. 111(:}1 of
Said tubes are firmly
‘commected. at their inner ends with th(, wall or head of |
the cylmdvr preferably by having a threaded section 5
- serewed into suitable sockets formed in the cyhnde |
and in each tubﬂ near the mner end th ereof 13 forllmd )

Ssud casing 1s of oreater

~working.

cated to %:1(1 tubes a nd eff
ing of the cylmder |

'L‘LLP“HII“‘ ‘hetween  discharges through thé port |
Therefore a constant suction,
;_111_11111.¢1111(?(1 in the draft pipe 9 ‘when .the engine is
| The cross sectional arca of the draft pipe
‘should nui be less than one fourth the cross sectional
~area. ol all ol Llu, mdmtmw Luh{xq in OldLI‘ to obtain ’rhb

a,nd with which chamber communicates the draft duct

or pipe G through which the exhaust is finally dis-

charged. The ends of said casing or jacket 7 are closed
by walls 10, 11. The draft- or exhaust-discharge, pipe

9 i3 arranged m_ the most convenient location for the

type of the engine with which it is employed and the
exhaust from the cylinder 1 is conveyed to said draft
pipe through a pipe 12 leading from the port 2, or sroni &

muffler connected with said port,to the chamber 8 and
“having its. dl*:(‘h&l“‘(* end near the inner L‘Jld of and in

Jme w1th satd draft plpe |
‘When the engine is running the e%(,a;pe of the exhaust

Afrom the cylmdel 1, through the draft pipe 9 acts to
-draw 3 current of air through cach (}f the tubea 4 -from

‘the outer end 1}1(*1 cof and through the casing or jacket 7
and chamber 8.

arranged ﬂh‘tt the ﬁpmunm 6 near the mner ends there-

The radially projecting tubes are so

of, face the closed end or head of the cylinder 1, .:md the

| current of air ereated as aforesaid thus passes over the
mner and outer surfaces of each tube 4 as well as over
_the inner surface of the casing 7 and the wall and head
The courseof the air through

of the engine cylinder,
cach of the tubes 4 is indicated by the arrow in Tig: 2.

In thus ‘passing longitudinally of the casing 7 and
throughout. the length of cach of said tubes the alr takes

up the heat radiated from the cylinder 1 and communi-

In order that the LllLll]ELthI] of air thmugh the (as-'

g 7 and about the engine cyhndu may be -:0111;11111-:
ous while the'enwme 1S opemtm

the draft pipe is,

the embodiment of the invention shown in Pig. 1, of
such length that, with the engine running at a slow
speed, the 1(111”{11 of time required. for an exhaust im-

fectually prevent_s -:nrﬂr-heatfﬂ |
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nulse to traverse said tube will be greater than. t]ntﬁf '

and &

or parttal vacuum,

best results,

It will be 50{,11 that 110&11# alr, or air from the OutSIdL'
of the casing or jacket 7, is aupph{ d lirectly to. every
point at which heat is 1.;1,1::11‘110(1 from the cylinder and.
‘as such circulation is continuous and rapid and covers |

| PR
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every portion of heat radiating surface, there being

drom twelve to cighteen square inches nf such mdmt-—_'.
ing surface for every square inch of cyhnd{.,r surface,
- the cylinder is l{ept cool at all times.
of air through the tubes near and on the cylinder head |

is necessarily stronger than at the other end so that the
cooling -effect is greqtest. 4{1]@(*01& the. hottest pu,rta of

~the cylinder. | L |
Referring 1o Tig. 1 it will be seen that the free end .

wlur:h the tubes 4 secured to the cylmder head exteud | of the ethst pipe 12, duea 11ot emend mto tie drafi
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thereof permits the passage of a maximum quantigy of

the engine iy accomplishing at any particular time.

will disclose the operation thercof; and that said -in-

sine, of o casing or jacket surrounding the cylinder and !

=2 , ' 864,534

Pipe 9 but terminates some distance bevond the end | exténding beyond the head thereof, o plurality of tuhes

thereof. This arrangenient as it provides no obstruc-
tion whatever within the drajt pipe or at the mouth

alr through said pipe aud, as before pointed out, the
current introduced through the tubes 4 is strongest in
or through those tubes connected with the cylinder
head, or the hottest part of the cylinder, and the cur-
rent passing through the- other tubes is of gradually
less intensity as the distance of the tube irom the cyl-
inder head is increased. | |

As 1s well known, the cooling effected by the pas-
sage of a current of air over a heated surface depends
directly upon the amount of fresh alr which is em-
ployed. In order to obtain the best results a contimy.
ous and definite current of iresh air must reach all
paris ot the radiating  surface; and this js acconi-
plished by the relative arrangemnent of the several
tubes, the exhaust nozzle and the draft pipe. -

The advantages of the invention will be readily
understood. It provides for effectually cooling the
cylinder of an explosive engine, without the necessity
of employing any puip, fan, or other means requiring
special power to actuate them. It is equally appli-
cable 1o engines of any type and the cooling effect is
controlled and regulated by the amount of work which

That is, the strength of the cooling air current de-
pends only on the strength of the exhaust, and there-
fore as the exhaust increases in strength, the strength
of the cooling air current is propuortionaiely and corre-
spondingly increased.  This feature renders the in.
vention particularly applicable for use with explosive
engines for automohiles, as (e strengih of the cooling
alr current does not depend upon the speed with
which the vehicle ifoves, but is controiled, as above
pointed out, dircctly by the speed at which the cr-
gine is running.  Thevefore in climbing hills, for in-
stunce, where the vehicle is moving relatively slow,
although the engine is possib] y operating at ifs maxi-
mum speéed, there is no danger of the cylinder becom-
ing overhealed, | |

Anothier great advantage of the invention is the fact
that it does not undesirably increase the size of the en-
gine cylinder to which it is applied. By this inven-
tion also the radiating coils, pipes, puwps, cle., re-
quired in water cooled cngines are dispensed with and
there are no moving parts to gel out of order and re-
quire repair. |

It will be understood thaf the accompanying illus-
tratlon 1s more or lessy conventional and m_ily intended
to represent such an anbodiment of the invention s

»

vention mav be o pplicd to any style or construciion of
cxplosive engine. |

What I claim jg:—-

L. The combinoation with a cylinder of an explosive en-

gine, ol o casing or jacker surrounding the cylinder and
inclosing the heod Lheveof, a pluradity of tubes extending
from the shiles and head of the cylinder to said casing and
cominunicaling with apertures in the casing, eaceh of sald
taalies havine o rternd opening thercin, and means for CHIIS-
ing the exhanst from {he eviinder to creatle a current of air
hiroush said casing and tuhes, - :

2. 'Ihe combination with a cylinder of an exXplosive en-

W el Pl L g

having their inner ends connected with the head and sidoes
0f the exviinder and extending therefrom ty sald casing saidd
tubes  communicatine with apertures i the casing op
Jacket, a discharge Pipe communicatine with the ¢hambher
formed Letween the casing and the v,r}indﬁ:r* head, and an
exhaust pipe opening into said discharge pipe.

3.- The combination with a cyiinder of an explosive en-
eine of .u. casing or jacket surronnding t]ie'f_-}'linder and
extending beyond the Liead thereof, a plurality of tuhoes ex.
Tending from the sides of the cylinder, and transversely fo

the axis thereof, to the sides of thao jacket and communi--

cating with openings therein, second sroup of tuhes ex-
tending from the face of the ¢ylinder head to the end of
the jacket (:m*eri'ng suclt head., and r:hmmunirnriu;; with
openings therein, each tule having a lateral opening adja-
cent the eylinder wall, and means fop maintaining a con-
stant current of air through said tuhbes. |

4. "Phe combination with a. cylinder of an explosive en-
sine, of a casing or jacket surrounding said cylinder, a
plurality of tubes having their inner ends secured to the
cylinder and their outer ends communicafing with open-
Ings In said casing, each of said tubes having a Iateral
aperture therein between the c¢ylinder and casing, and
means for causing a current of aip to pass through einel of
sald tubes and the casing, ™ | -

2. The combination with i cylinder of an explosive en.
gine, of a casing or Jjacket surrounding said cylinder and
extending longitudinally beyond the head or closed end
thereof, the ends of said casing or jacket heing closed, a
plurality of tubes hayving their inner ends secure to the
side walls and head of the cylinder and their outer ends
cominunicating with openings in suid casing, ench of said

tubes having an aperture in the wall Letyween the cylinder

and cuasing, a draft pipe communicating at one end with
the section of said casing that projects bevomd the head
of the eylinder, and a2 duct connected with the exhaust

port of the cylinder and adapted to discharge the oxhaust

100

products into - the draft pipe, said draft pipe being of such
length that the time required for an exhaust impulse to
traverse it Is greater than that elupsing between the dis-
charges from the exhaust port of the cylinder, wherehy

continuous and definitely directed_currents of fresh air aro.

maintained over all the radiating surfaces.

6. The combination with a cylinder of an explosive on-
gine, of a4 casing or jacket r::u_r'fﬂunding said cylinder and
inclosing the lisad thercof, a plurality of tubes huving their
inner ends secured o thie-side walls of the cylinder and
the head thereof and (heir outer ends communicating with
openings in said casing, each of suid tubes having an aper-

Liure in its wall Detween the cylinder and casing, a draft:

Dipe coinmunicating at one end with the scecetion of the eas-
ing. that projects beyond the head Of the, eylinder, and a
duet conneeted with the exhaust port of the eylinder and
adapted to discharge the exhiaust products into said draft
pipe, the communication of Lhe draft pipe with the -
jecting end of the casing being such that the currents in-
duced Lthrough the tnhes are strongest in those tubes con-
nected with the eylinder head. '

. The combination with a cylinder of an explosive en-
ging, of a casing or Jucket surrounding said cylinder, a
plurality of tihes having their inner ends in contact with
Lhe eylinder and (heir cuter oends (:um'numhruting_witli
openings in said casing, each of gaid tubes havine a Internd
dperture therein boetwoeen the  eylinder and casing, and

Joeans tor causing a current of air (o pags throwgh each of

sald tubes and the casing. .

S, The combination with a cylinder of dn explosive en-
sine, of a plurality of tubes projecting from and having
thelr inner ends connecteéd with the head and sides of the
cylinder, and means for maintaining a constant cireula-
tion of air through all of said tuhes while tlie engine ig
ronning, the air current passing through caeh tube heing
independent of that acting on any of the other tules.

9. In an internal combusiion engine; the combination
with a c¢ylinder and cooling jacket therefor, of u plurality
of tubular radiator members extending across the jacket
lransversely to the g:yl'iudﬂr axis and engayping the cylinder

walls at their inner ends, the ouler ends of soid radistor

members being left open.
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10. The combination with a eylinder of an explosive en-
sine, of a jacket surrounding said eylinder and extending
longitudinally beyond the head or closed end thereof, the

onds of said casing or jacket being closed, n plarality of

tubes connected with the gide walls and head of the cyl-

Jgnder and communieating with openings in said casing,
each of said tubes having an aperture in its wall between

the cylinder and ecasing, a draft pipe cﬂm_ﬂmnicatiug at one
end with the seetion of said casing that projects beyvond
Lhe head of the eylinder, and a duet connected with an ex-
haust port of the eylinder and extending into said section

38

of the casing beyond the cflindﬁr”hé:id, thel'free.end of

said dquet terminating in alinement with but outside of
sald draft pipe, substantially as and for the purpose de-
scribed. - a

In testimony whercof 1 have signed my name to this
‘specification in the presence of two subseribing witnesses.

NEVILLLE E. HARRIS.

Witnesses:
L HRANK. B, WATSON,
CANNA Moorng.,.
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