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This invention relates to improvements in air 
cooling of engines, and more particularly to an 
improved air displacing and circulating assem 
bly, particularly adapted for use in cooling the 
individual cylinders of internal combustion en 
gines. . . . . . . . . : 
The present developments were evolved as a 

result of heretofore prevalent difficulties in cool 
ing all parts of each individual cylinder of an 
air cooled engine, in such manner as to assure 
safe operating temperatures, even in warm cli 
mates, and under occasional overload operation; 
for example, under conditions wherein the en 
gine is employed for vehicle propulsion as in the . 
single cylinder engines utilized for the propul 
sion of railway inspection cars or the like. It 
is accordingly a major object of the invention 
to effect a better distribution of cooling air about 
the cylinder, and a better proportioning of a 
given volume of cooling air with respect to the 
relatively warmer and cooler portions of the cyl 
inder. - . . . . 

An important object of the invention is at 
tained in means conducing to a better and more 
complete envelopment of the cylinder by a cool 
ing air stream, together with means for effect 
ing a substantial turbulence of the air in the 
cooling air stream immediately adjacent and be 
tween the fins of an air cooled engine cylinder. 
Another object of the invention is attained 30 

in an improved arrangement for directing cool 
ing air substantially over the full length of a 
cylinder of a type provided with a series of par 
allel fins of a trend transverse to the cylinder 
axis. . . - - 

Yet another object is attained, in a reversible 
vehicle-propelling engine, in an improved provi 
sion of an engine-driven fan, together with 
means for supplying a stream of air from the 
fan to the cylinder or cylinders, in the same 
manner in either forward or reverse operation 
of the engine. 
A still further object of the invention is at 

tained in an improved housing and volute struc 
ture which is particularly adapted to a reversi 
bly operable, engine-driven fan, but which is 
if somewhat general adaptation for use with 
centrifugal air-impelling agencies of different 
types. . . . . . . s: . . . . . . . . 
The foregoing and numerous other objects will 

more clearly appear from the following detailed. 
description of a preferred embodiment of the in 
vention, considered in connection with the ac companying drawings, in which: 

Fig. 1 is an elevation in perspective of an en 

lo 

scription, a single cylinder engine designated 
generally at 0 is provided with a crankshaft 

20 
tion car or the like (not shown). The preferred 
mounting of the engine on the car is such that 

head 4, consists of a series of parallel head fin 

cylinder. 

8 5 

in a centrifugal displacement of air thereby, so 
40 

45 

irregular curvature in outline, or in any event 
50 

55 

present example, reversal of the engine is utilized. 

gine of air-cooled type to which the present in 
provements are applied; Fig. 2 is a side eleva 
tion of the engine, somewhat enlarged, certain 
portions being broken away to illustrate feas. 
tures internally of the assembly; Fig. 3 is a 
fragmentary horizontal section as viewed along 
line 3-3 of Fig. 2; Fig. 4 is a section in a ver 
tical plane, as viewed along line 4-4 of Fig. 2, 
and Fig. 5 is a fragmentary sectional view in a 
vertical plane, as taken along line 5-5 of Fig.2. 

Referring now by characters of reference to 
the drawings of the embodiment selected for de 

f, crankcase 2 and a single air-cooled cylin 
der 3. The engine shown is of a two-cycle type, 
which, as is well known in the art, is readily and . 
inherently reversible in operation, and in the 
to effect reverse operation of a railway inspec- . 

the cylinder, particularly the head portion 4 ... 
thereof, is presented toward the air stream so 
as better to realize on the motion of the vehicle for cooling purposes. . . . . . . . . . . . . 
The cooling fin arrangement as appears on the 

5 while the ribs or fins 6 on the cylinder are 
preferably cast integrally therewith and arranged 
in Spaced parallel relation, being of annular form 
with their centers coincident with the axis of the 
The engine to is provided with a flywheel 20, 

on which are a plurality of spaced, radially ar 
ranged air displacing blades. 2. It will be 
obvious that the rotation of the flywheel results 
that the flywheel perse, functions as the air 
displacing agency for cooling the engine. . 
Surrounding the flywheel and substantially 

enclosing same, is a volute and housing struc 
ture consisting of what may be termed a side . . . 
element 23 seen at the front of the assembly, and 
a companion side element 24, arranged rear 
wardly of the flywheel. The housing and volute 
structure is conveniently formed at a low cost 
of fabricated sheet steel or the like, and is of 
shaped eccentrically with respect to the engine . 
shaft axis. Enclosure of the housing and volute. . 
structure is completed peripherally by a mar 
ginal band 25. An air inlet port or fan eye is : 

t will be noted from the drawings, particu 

  

  

  

  

  

  

  

  

  

  

  



larly Fig. 2, that the volute and housing struc 
ture is formed to provide a volute portion 30 
which functions, as such, as an air reservoir or 
build-up space during normal or forward direc 
tion of operation of the engine, and hence of the 
flywheel fan. A second volute portion 3 is 
similarly provided to function for this purpose 
during periods in which the engine...is operated in 
reverse direction, the normal or forward direc 
tion of engine operation being as indicated by 

- the arrow (Fig. 2). 

terized, for economy of production, by a rectan 
gular section, which diminishes from the plane 
of connection 33 between the discharge fitting 

- and the volute-housing structure...it will be 
noted that discharge fitting 32 connects with 

2,826,835 . . . . . . . . 
portion is formed of an open side sheet steel ele 

10 

An outlet duct 32 is provided, which is charac. . . of nozzle 34. 

ment preferably of a gradually reduced section 
from its inlet to its discharge end, and which is 
assembled to the volute-housing member by a 
plurality of securely bolted or riveted straps 43. 
The duct 42 terminates at its lower or outer 

most end in a nozzle structure 44, Which is gen- . 
erally similar to the nozzle assembly 34, hereto 
fore described, except that for use in certain en 
gines, the side members of the duct may be elim 
inated or foreshortened in comparison with those 

The nozzle structure- 44 is, how 
... ever, preferably characterized by the arcuate 

der closely adjacent to the concentric ribs 46 on 

trend, and particularly the arcuate bottom por 
tion 45, which is partly wrapped about the cylin 

...the barrel portion thereof. 
both the volute portions 30 and 3d so as to func 
tion for the delivery of discharge air, in either 
direction of engine rotation. . . . . . . . . 

Extending at a right-angle from, and com 
municating with the fitting 32, is a discharge 
nozzle-34, the form and structure of which best 
appears in Fig. 4. The member 34 is provided 
with a partial closure plate 35 at its upper-port 
tion, and is of a generally trough-like form and 
of arcuate trend. The outer portion of the noz 
zle 34 is comprised of a pair of side members 36 
and 37 which, together with the bottom, partly 
cylindrical portion. 38, constitute the arcuate 
trough-like structure. In assembly, the nozzle 
is so applied to the cylinder that each of its side 
elements 36 and 31 extends between a pair of the 
cooling fins 6, so as to provide a partial seal 
between the sides of the trough and the cylinder 
portion about which it is wrapped. This rela 
tion is best shown by the relations of the lines in 
dicating the fin outline and edge of member 
36 in Fig. 4. . . . . . . . . . . 

Bridging the sides 36 and 31 of the nozzle 
structure, preferably in about the position shown, 
is a baffle member 40 formed of an element of 

25 

30 

35 

40 

sheet metal, preferably aluminum sheet, even 
though the nozzle and duct structures beformed 
of sheet steel. The member 8 serves a multiple 
purpose as will hereinafter appear, and in keep 
ing with its function is preferably disposed in a ... somewhat biased position in bridging relation to 
the sides 35 and 37 of the nozzle structure. The arrangement of the baffle is by preference at an 
angle of 30° to a plane normal to the axis of the 
nozzle trough in this zone. The depthwise extent 
of the baffle or bridge piece 40 is substantially as 
indicated in Fig. 4, namely such that the baffle 
extends from the bottom element 38 of the noz 

45 

... It is desirable and preferred that the nozzle 44 
be provided with a baffle element 47, which is or 
may be similar in purpose, extent and location, 
to the nozzle member 40 heretofore described, ex 
cept that it is desirably located more nearly ex 
actly transverse to the air stream through the 
nozzle 4. A slight angularity of the baffle 67 
may be desirable in engines characterized by a 
long stroke and hence a longer cylinder. 
The operation of the cooling system hereto 

fore described by reference to its parts and as 
sembly, is thought to have been apparent from 
the foregoing discussion, but may be briefly re 
viewed as follows: The rotation of the engine fly 
wheel, which for present purposes may be con 
sidered as a blower or fan, results during forward 
running of the engine, in building up an appre 
ciable head of air in the volute portion 3), and 
the propulsion of a rapidly moving stream of air 
therefrom into the discharge fitting 32, thence 
into the nozzle-34. The air stream is at this 
point brought against the baffle element 46 which 
it inpinges at a substantial velocity, and by which 
a portion of the air, doubtless the major por 
tion, is given a backflow effect. The result of irn. 
pact of this larger portion of the air stream 
against the baffle, has been found to give rise to 
a substantial-turbulence, so that there results 
through the coaction between the baffle and the 
ribs or fins on the cylinder, a plurality of divided, 
highly turbulent air streams, which move out: 

50 

turbulence induced therein by baffle 4). 

55 
zle, inwardly or upwardly to proximity with the 
adjacent cylinder fins 16. Only a minor clear 
ance is desirable between the end of the bame 
Although the air distribution and nozzle ar 

rangement thus far described, is a distinctim 
provement when utilized without further cylin 

... and the adjacent fins. 

der provisions, it is preferred to provide a spe 
cific agency for air-cooling the inner or barrel 
portion of the cylinder, as distinguished from the 
head portion of the cylinder, and by distinctly 
directing air streams over these zones, the assen 
bly is arranged so as substantially to cover the 

60 

Wardly to atmosphere between the ribs or fins of 
the cylinder, the linear velocity of these streams 
being substantially reduced by reason of the 

These 
streams of air thus advance relatively slowly 
along and past the fins or ribs of the cylinder, 
thus providing for a maximum heat pickup by the 
given volume of air, due to the stated turbulent 
effect. A considerable part of the strean of 
cooling air will be impelled between the baffle. 40 
and the adjacent fins, and instead of being given 
a reversal of flow by the baffle, will continue out 
wardly through and along the fins on the oppo 
siteside of the cylinder. It results from the pro 
vision of the baffle and the shape of the nozzle, 
that the divided streams, being diverted as they 
are to the oppositesides of the cylinder, result in 
a highly turbulent series of streams which prac 
tically envelop, with a highly efficient cooling ac 
tion, the hotter or head portion of the cylinder. 

full length of the cylinder with a highly efficient 
stream or streams of cooling air. Provision for 
cooling the barrel part of the cylinder consists, 
first, of a port 4 in the side volute-housing 
plate 24. This port opens into and serves as an 
air supply for an elongate, vertically disposed, 
laterally mounted second air duct 2. This duct 

70 
Another important function of the baffle 40, 

due to its angular position, consists in its deflec 
tion of an appreciable part of the air which comes 

75 

into engagement with the baffle, downwardly of 
the head portion and toward the barrel portion. 
While it will be understood that a single nozzle 
of single width may care for all of the cylinder 
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length requiring cooling in engines of certain 
types, nevertheless in case the nozzle, as is illus 
trated, is of lesser width than the axial length of 
the cylinder the angularity of the baffle assumes 
a considerable importance in directing a portion 
of the air to those fins inwardly or downwardly 
of that cylinder portion which is enveloped by 
the nozzle 34. 
In the present structure a separate yet coop 

erating agency consisting of port 4, duct 42 and O 
associated nozzle, serves to cool the barrel part 
of the cylinder in much the same manner as that 
described above in connection with nozzle 34 and 
the head cylinder portion. The course of the air 
being impelled from port 4 through duct 42 and 
nozzle 44 is substantially as above described, and 
the effect of the baffle in nozzle 44 is the same as 
that of baffle 40, except that because of its differ 
ent angularity, specifically its lesser bias, it does 
not so definitely serve to direct a portion of the 
air stream axially of the cylinder. 

Referring now more particularly to the ar 
rangement whereby specific provision is made 
for effective cooling in reverse operation of the 
engine, as well as forward running, it will be 
noted that the radial disposition of ribs on the 
flywheel renders it equally effective as an air dis 
placement agency in either direction of engine 
rotation. However, were only a single volute 
portion provided in the fan housing, the blower 
assembly would be considerably reduced in effi 
ciency when running in reverse. Accordingly, 
there is provided the separate Wolute portion 3 
which functions primarily for reverse running. 
Since, by railroad order, a reverse running of in 
spection cars and the like is usually limited to an 

20 

30 

35 
extent of two miles, and usually at reduced 
Speeds, the provision for cooling air in reverse 
operation need not be as great as that for for 
ward running. For this reason the proportion of 
volume in the forward running volute 30 to the 

3 
plary structure without exceeding the spirit and 
scope Of the claims hereunto appended. 
The following is claimed: . . . - . . . 
1. In an air cooling System for internal com 

bustion engines, a reversible engine driven fan, a 
volute and housing structure about the fan, char 
acterized by two substantially opposite volute 
portions, an end fitting or connection to said 
housing structure connecting with both volute 
portions, a duct communicating with said con 
nections, a side connection laterally secured to 
and communicating with the volute-housing 
structure, a duct communicating with said side 
connection, a nozzle for each of said ducts, a tur 
bulence-inducing baffle in each of said nozzles, 
the nozzles being of partly circular trend, and in 
partly wrapped relation, respectively to the head 
portion and barrel portion of the cylinder, the 
baffle in the nozzle adjacent the head portion of 
the cylinder, being arranged in biased relation to 
the associated nozzle whereby to direct a portion 
of the air entering said nozzle in a direction axi 
ally of the cylinder and toward the barrel portion 
thereof, the cylinder being provided with a plu 
rality of cooling fins respectively on the head and . . 
on the barrel portion thereof, and coacting with 
the said baffles to produce a divided highly tur 
bulent air stream, and to direct such stream cir 
cumferentially of the cylinder. S. -- 

2. In an air cooling system for internal com 
bustion engines, a reversible engine driven fan, 
a volute and housing structure about the fan, 
characterized by two substantially opposite volute 
portions, a duct, a connection between said hous 
ing structure and the duct, a nozzle at the outer 
terminus of the duct, a baffle disposed in the 
nozzle and arranged substantially across the nor 
mal flow of air into the nozzle, the nozzle being 
of partly circular trend, and in partly wrapped 

40 

volume in volute 3 f is substantially in a ratio of 
the order of two-thirds and one-third respec 
tively, of the total of the two. It will have ap 
peared from the description of the volute and 
fan assembly that this arrangement is of Consid 
erable value in reversible blowers generally, 
whether or not utilized for the cooling of inter 
nal combustion engines. - 
Although the invention has been described by 

making particular reference to a preferred em 
bodiment of the cooling system as utilized for a 
specific purpose, the detail of description herein 
is to be understood solely in an illustrative, and 
not in a limiting sense, it being possible with or 
Without minor changes to depart from the exem 

50 

55 

relation, to at least a portion of the cylinder, and 
the baffle being so arranged in the nozzle as to 
be face-Wise impinged by the air stream, where 
by to reverse the direction of and induce a dis 
tinct turbulence in a said portion of the air 
stream, the baffle being further arranged to per 
mit passage between itself and the adjacent cyl 
inder, of a portion of the air stream without 
markedly affecting the direction of the last said 
portion, the cylinder being provided with a plu 
rality of circumferential cooling fins coacting 
with the nozzle and with the baffle therein, to . 
direct the several portions of the air stream 
emanating from the nozzle, in directions circum-- 
ferentially of the cylinder. . - - - 

WILLIAM. C. DEHN. 

  

  

  


