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CARL A. Ross, OF SOUTH BEND, INDIANA. 
INTERNAL-COMBUsiION ENGINE. 

1,279,008. 

To all whom, it may concern. . . . . 
IBe it known that I, CARL A. Ross, a citi 

zen of the United States, residing at South 
Bend, in the county of St. Joseph and State 
of Indiana, have invented a certain new and 
useful Improvement in Interhal-Combustion 
Engines, of which the following is a full, 
clear, concise, and exact description, refer 
ence being had to the accompanying draw 
ings, forming a part of this specification. 
My invention relates to internal combus tion engines, and the principal object of my 

present invention is to provide means for 
15 

chamber and to bring the cooling water into 
20 

effectually cooling the cylinder contituting 
the combustion chamber of the engine. My 
invention makes it possible to utilize an ex 
tremely thin cylinder for the combustion 
direct contact with the exterior of this cyl 
inder. Due to the fact that an extremely . -- . . . . . . . .'' is . . . . . . . " 

illustrating more clearly the cylinder, its thin cylinder is used, the heat from the com 
bustion chamber not utilized to perform use 

25 

past. So far as I am aware, the provision of 

so 

acket surrounding the combustion chamber, 
fany engineers have realized the advan 

tages of a thin engine-cylinder; but in the 
such a cylinder has not been practicable, in 
asmuch as the excessive pressure exerted 
upon the inner surface of such a cylinder 
will distort the same, unless some means is 
provided for effectually supporting the cyl 
inder to prevent this distortion. Owing to 

35. 
inder, it is a difficult matter to properly 

S. 

the fact that in, water-cpoled engines, the 
water-jacket must encircle the engine-cyl 
support an engine-cylinder of the classmen 
tioned. . . 

In attaining the 

Between the thi cylinder and its surround 
ing shell I provide a channel for cooling 
water, this channel eing preferably helical, 
as will be more fullK pointed out in the fol lowing detailed description. The inclosing 
shell illustrated in the accompanying draw 
ings is provided with two parallel, inwardly 
projecting helical flanges which engage and 

... support the comparatively thin cylinder 
forming the combuefion chamber, These 
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ful work is readily taken up by the water 

objects of my invention, 
... I provide an extremely thin cylinder, and 
around this cylinder I dispose a relatively 
thick and heavy, surrounding shell, which 
effectually prevents the thin cylinder from 
being distorted to any appreciable extent. 
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helical flanges also form helical passages for 
receiving cooling water. 
The preferred embodiment of my inven 

tion herein shown and described, and subse quently claimed, also comprises improved 
mechanism for controlling the admission of 
air and fuel to the combustion chamber of 
the engine. This mechanism comprises a 
rotary valve member positively driven from 
the engine crank-shaft, controlling the ad 
mission of air to the combustion chamber, and carrying plungers operated by the com 

55 

60 

pression produced within the combustion 
chamber to inject fuel into the combustio 
chamber at the proper times. . . . . . . . . 

In the accompanying drawings illustrat 
"ii", "'T'Risi igure 1 is a vertical sectional view of my improved engine construction: 

Fig. 2 is a fragmentary vertical section 
surrounding shell and the rotary valve mech 
anism; . . . . . . . - 

70 

75 

Fig. 3 is a sectional view taken on the line 
3-8 of Fig. 2, looking in the direction in 
dicated by the arrow; and 

Fig. 4 is a top plan view of the mecha 
nism shown in Fig. 3, with the rotary valve 
member advanced ninety degrees from the 
position illustrated in Fig. 3. . . 

Similar reference numerals refer to simi 
lar parts throughout the several views. . . . 

In Fig. 1, the engine crank-case 
trated at 5, and mounted in the crank 
in suitable bearings, as illustrated, is t 
crank-shaft 6 having keyed thereon a fly 

80. 

85 

Wheel, which may also serve as a pulley, if desired. The crank-shaft 6 is provided with 
a crank 8, to which the lower end of the pit 
man-rod 9 is attached, the upper end of said pitman-rod 9 being operatively connected 95 
with a working piston 10, in a manner well 
known to those skilled in the art to which iny invention relates. 
The piston 10 reciprocates within a c. 

der 11 provided with a lower annular flange. 
12 resting upon the top of the crank-case 5. 

ylin 
100 -. 

Attention is directed to the fact that the wall of the cylinder 11 is extremely thin and , 
that said cylinder 11 is provided with an in . 

106 heavy as compared with the cylinder 11. , 
closing shell 13, which is extremely thick and 
The inclosing shell 13, effectually serves to 
prevent distortion of the cylinder 11 under 
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the high pressures produced therein. The 
inclosing shell 13 is provided with a lower 
annular flange 14 secured to the crank-case 
5 by bolts or other equivalent means, as illustrated. 
As is erhaps most clearly illustrated in Fig. 2, the inclosing shell 13 is provided 

with a pair of inwardly projecting, parallel, 
helical flanges 15, 15, which ehgage the up 
per end of the cylinder 11. It will be noted 
that these flanges 15, 15, form helical chan 
nels which may be utilized to contain water 
to cool the cylinder 11; the inclosing shell 
13 having formed therein inlet and outlet openings 16 and 17, through which cooling 
water may circulate. By providing the ar 
rangement just described, it will be seen that 
I am enabled to provide an extremely thin 
cylinder, thus securing the advantages of ef 
fective cooling without danger of the cylin 
der being distorted due to the pressure pro 
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duced therein during the operation of the engine, ry 

The cylinder 11 is provided with a plu 
rality of exhaust ports registering with cor 
responding-openings in the inclosing shell 
13. The openings in the inclosing shell are 
illustrated at 17, 17. The cylinder 11 com 
prises an upper portion 18 of reduced diam 
eter, and fitting within this portion 18 of 
the cylinder is a hollow plunger 19 provided 
yith rings 20, said hollow, plunger 19 having 
formed integral therewith a shoe 21 fitting snugly against the periphery of rotary 
valve member 22. The valve member 22 is 
secured, by means of set screws 23, 23, upon a shaft 24 mounted in suitable bearings in the upwardly projecting portions 25, 25 of the shell 13. 
As is most clearly illustrated in Fig. 3, 

the shoe 21 is provided with a port 26 con 
nected with a source of air under pressure, 
and said shoe may also, if desired, be pro 
vided with a port 27 through which oil may 
be forced to lubricate the rotary valve-mem ber 22 as the same is rotated. 
Disposed 180 degrees apart and cut in the 

periphery of the rotary valve-member 22 are 
the channels 28, 28, each of which com prises a portion 29 located at substantially 
the middle of the periphery of the rotary 
valve-member, a portion 30 parallel to the 
portion 29 and located adjacent the edge of 
the periphery of the rotary valve-member, 
and a portion 31 connecting the portions 29 
and 30, as illustrated in Fig. 4. When in 
the ES of the engine the rotary valve 

nber 22 is operated by mechanism to be 
subsequently described, the portion 30 of 
one of the channels 28 comes into register 
with the port 26, air under pressure is forced 
through the hollow plunger 19 into the com 
bustion chamber, inasmuch as at this time 
the portion 29 of the channel registers with 
the opening through the plunger 19 and shoe 
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21. The opening through the plunger and 
shoe is substantially rectangular in cross sec 
tion, as is clearly illustrated in Figs. 2 and 3 of the drawings. 

Passing through the rotary valve-member 
22 and the shaft 2-4 on a 'aclial line stil)- 
stantially at right angles a radial line 
passing through both of the channels 28 in 
the periphery of the valve member, is an 
opefing 32 in which works a pair of con 
nected plungers 33, 33. The plinger's 3:3 are 
connected by suitable rols 34, 34, threadec 
one within the other, as is clearly illus 
trated in Fig. 3. In practice, there is a 
slight clearance between the plungers 33, 33 
and the walls of the opening 32, as well S 
a slight clearance between the walls of the opening 32 and the rods 34, 34, which coll 
nect the plungers. These clearances have, in the accompanying drawings, been enlarged 
to indicate that they do exist, but one 
skilled in the art to which my invention re 
lates will be able to provide the proper clear 
ances. Each of the plunger's 33 has a por 
tion 35 of reduced diameter, upon which is 
slidably mounted a sleeve 36, and interposed 
i.etween the reduced portion 35 of the 
plunger and the end of the sleeve nearest 
the axis of the rotary valve-member 22 is 
a coiled 'spring 37 normally tending to force 
the beveled end 38 of the sleeve tightly into 
engagement with a beveled seat 39 therefor 
formed in the wall of the opening 32 through 
the rotary valve-member. As is illustrated 
in Fig. 3, there is a slight clearance between 
each of the sleeves 36 and the walls of the 
opening 32, within which the plungers 33, 33 
operate. Passing through each of the rods 
34, 34 is a pin 35, which is adapted to be 
brought into engagement with one of the 
sleeves 36, 36, to lift the sleeve from its seat 
in a manner to be more fully hereinafter described. 
As is illustrated in Fig. 2 of the draw 

ings, the shaft 24 carrying the rotary valve 
member 22 is provided with a longitudinal 
axial bore 40, the left-hand end of which 
(Fig. 1) is arranged to be connected through 
a suitable coupling 4 with a source of liguid fuel, preferably under a pressure of from 
three to five pounds. It will be seen by re 
ferring to Fig. 2 that, inasmuch as the con 
necting rods 34, 34 do not engage the walls 
of the opening 32, fuel admitted through the 
opening 40 in the shaft 24 may flow into the 
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120 opening 32 and past the sleeves 36, provided 
the sleeves 36: do not engage their seats 39. 
Formed in the connecting rods 34, 34 is an . 
opening 42, into which extends the tapered 
end of a rod 43 projecting into the axial 
bore 40 from the right-hand end thereof (Fig. 1), the position of the rod 43 being 
determined by a lever 44 supported by the 
engine framework. At its left-hahd end, 
the rod 43 is provided with a spider .45, 
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which serves to center the rod 48 within the bore 40. It will be seen that the rod 48 

55 33.33. -- w . . . . 

The shaft 24 and rotary valve-member 22 
are driven at one-half crank-shaft speed through suitable gearing most clearly illis 
trated in Fig. 1: This gearing comprises a 

10 bevel bear 46 fixed upon the shaft 24, this 
gear:46 meshing with a bevel gear 47 fixed 
pon a vertical shaft 48, the upper end of which is supported in a bearing carried by. 

the shell 13, and the lower end of which is 
'15 su 

the crank-case. At its lower end, the shaft 48 is provided with a bevel gear 49 mesh 
ing with a bevel gear 50 fixed to the crank 
shaft. 6. . . . . 

OW . . 
r:Assuming the se . . . . . . . . . ' ' ' ' ' ' ' ' 

positions shown at Figs. 1 to 3 of the draw illg 25 
' - 

of the lowermost one of the plungers 88 and 
its associated sleeve 36, when the Working 

- a : piston 10 reaches, the position, shown in Fig. 
30 

, tion elhamber will 
plungers 33,33 upwardly, this forcing into 
the 

35, the enlarged portion of the lowerinost one 
of the 

me time, or lost 
36 i - t ated 

tle "RE 

fuel, unde dly pa 
in the poc 

determines the amount of reciprocittign that 
may be imparted to the connected plunger's 

ited in a suitable bearing carried by passage of air from the port 26 to the com 

The operation of the engine illustrated ... the accompanying drawings is as foll 
parts to be in the 

and assuming that there is a quantity. of liquid fuel between the enlarged portion 

upw 
e compression produced in the combus 

force the connected 
be seen that the amount of reciprocation that 

ionibustion chamber a portion of the '' . . . . 
liquid fuel contained in the space between 

plingeis 33 and its associated sleeve. 
... -- ()he: 

ing fuel thi 

tuting a 
- . . . . . being co 

a few pounds pres- , 
st the sleeve 36, as 

ot forced past the plunger 
ocket between the of the plunger 33 and the 

if: 

permits the major portion of the burned.' 
gases to escape from the engine cylinder. 
By this time the rotary valve-member 22 
has advanced ninety degrees, thus bringing 
one of the channels 28 into position to per 
mit the admission of air under pressure 
from the ort 26 in the slje 21. This air serves Si. ually to scavenge the engine cyl-. 
inder, and 'supplies the air to be compressed. 
on the succeeding upward stroke of the pis-'75 

70 

... ton. The portion 30 of the channel 28 re mains in register... with the port 26 but a 
short time, so that shortly after the piston 
has reached the limit of its down stroke, the 

80 
bustion chamber is cut off, and the upward . 
stroke of the piston serves to compress the 
air previously admitted to the combustion 
chamber. . . . . . . . . . . . 
By the time he piston reaches the top of 85 

the combustion chamber, the rotary valve 
member 22, has moved another ninety de 
grees in the direction of the arrow shown in . 
Fig. 3, thus bringing the second one of the 
plungers 33, 33 into register with the open 90 ing through the shoe 21. The compression 
produced within the combustion chamber 
Serves to move the connected plungers 33, 33. 

ly, thus forcing fuelinto the com . 
shamber. The cycle of operation 95 
bed will be then repeated. It will ... 

bu 
ju 

y be imparted to the connected plungers 
, 33, and consequently the amount of fuel. 

admitted to the combustion chamber, may 100 be adjusted by operating the rod 43 by 
he controlli ver, 44 it. 

cylinder and provided 
helical ribs enga 
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said cylinder in a helical line from top to 
in operative position. s 

3. An internal combustion engine compris 
ing in combination with a cylinder consti. 
tuting a combustion challiber, said cylinder 
being constructed of thin material, together 
with a relatively thick and heavy shell in closing said cylinder and provided with a 
pair of inwardly-projecting ribs, each of 
which engages said cylinder in a helical line, 

bottom and serving to support said cylinder saic ribs ('oist it it it with the cyli (ler and 
shell a pair of indepel (lent Ishiges for 
cooling water. together with loans for '1'- 
culting ('bling. Water thro tigh said las- 15 
S.S. 

In witness we'e) f l (ro into suscribe 
by name this sixt? clay of , i.e. A. I.). 1914. 

... (ARI, A R ()SS, Witnesses: 
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