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To al thom it may concern 
Be it known that II, DAvro Roa Errs, a sub 
? of the King of Great Britain, residing at 

littlegate IronWorks, Grantham, Lincoln 
5 Bhre d, have invented new and use 
ful Imp Yements in Internal-Combustion which the following is a specif 
CAO A. 

My inyontien relato internal combu 
10 tion nes in which hydrocarbon fuel is 

used and to that type of such engine wherein 
the 1 vaporizer or combustion chamber is 
formed as an extension of the cylinder and 
connected to it by a more or lead contracted 

is neck or page. The vaporiser or cognbus 
• tion chamberosuch an engine has, insome 
cases, been divided into two portions, a hot 
and a col dör art, and, in 
otherease, has been wholly jacketed. Also 

20 the air inlet and yrhaust outlet valves have 
been arranged in one valve-box 

With a common to the valve open ing diristintº theylindor propor, And Asón 
times the two valves have been arranged in 

as separate valve-boxes, eachehaving its own 
passage opening direct into the cylinder 
proper;in also they have been ar 
ranged with air inlet-valve?? di rect into the vaporiser or combustion cham 

30 ber and the exhaust.outlet-valve in a sepa 
ratvalvbox with a passage ??????? di rect into the cylinder ith all the 

e degree of compres - above arrangements 
sion that can be used is limited by the large 

S5 clearance spaces necessitated by such ar 
ravsament and aloothe poverand officione ???????? ???? ? ie. : 
been limited, owing to the amount of inert Circontained in th? ºbove named ºlearanco 

40 spaces and various passages and valve boxes 
gataide the vaporizer or combation cham 
ber, and the large surface in the port and 
passages exposed to the hot gases during the 
combustion stroke. 

is My invention haa for its object to enable engines . vaporizers pricombustion 
chambers of above named type to de 
velop more power with a cylinder of given 

| 3120 dgive ????; efficiency than hitherto, 50 by obtaining hij gher &ompresign and intro v ducing a greate proportion of air into, the 
. V7 ? o chamber during the 
end of the compression atroke, and 8 o 
aminimum of surface to contact with the ho 

55 gases during the combution, trole, by do , ing away with the usual portas and panages l. 

between the vaporizer or combustion cham 
ber and the ??????? and air inlet and ex 
haust outlet valves. . In carrying out my invention a AaA (80) 
opening referably on the top, of the cold or water-jacketed part of the vaporizer or cbm 
bustion chamber, which opening acts alter. nately as the air-inlet and exhaust-outlet a Italia communication ??????? the BB 
ær or combustibn chamber with the cylinder, the said opening being controlled 

by a valve (preferably of the mushroom 
? which I call a sealing valve, ? The Above amed openi 70 
outwardly to it chamber in which are ar- ' 

an airinlet-port and an exhaust out let-port, and the opening and clo?ing of each . 
of thee, port is controlled by a ?eparate 
valve which I call a ESA and 75 ... which is operated by any suitable means. 
The defecting valves are advantageously 

what are known as double-beat drop-valyes, or they may bp of the piaton type, and in 
E; case they are preferably arranged one 80 

above the other, the upper being the air de 
flecting valve and the lower the exhaust de 
flecting valve. These valve mylso be of 
the mushroom E. arranged side by side or 
one above the other. 

In order that my invention be fully 
¥?? I will :: it by ?????ºce to the accompanying drawings, in which:-- 

Figure i is a longitudinal sectionalelevas . . 
tion of the vaporizer and part of the cylinder 10 
of a horizontal engine having my invention 
applied theret, toylindrbei provided with double beat, drºp defecting yang 
Fig.2 is a sectional end-levation on the lins 
27-2, Fig. 1. Fig. 3 is a view similar to fig. 1 95 
*???????? an arrangement wherein the de 
¥ valves are of the piston type and ar ranged one pbove the other. Fig. 4 is a simi 
lar view to Fig 3 showi type de flectingyalves irranged aide by side. Fig. 5 100 
is a section on line 5-5, Fig. 4. Fig.6 is a longitudinal sectional elevation of the vapo rizer and part of the cylinder and illustrating 
an arrangement of deflecting valves of the 
mushroom type placed one above the other; 105 
Sig. 7 is a section on the line,? -7, Fig. 6; . 
Fig. 8 in a rart oectionalend elevation of a vaporizer and cylinder having deflating 
valves of the mushroom type a di "is 
by aide, and Fig. 9 is a part section there if, in 110 
R line 9-9, FiR. . 7?? a in the engine cylinder, b is thapinton and 

  



e and d are the water-jacketed and hot parts 
of the vaporizer respectively. 

e is the contracted passage by which the 
waterjacketed partic of thevaporizeris con 

is nected to the cylinders andfis the oil-inlet. g is the opening in the part c of the vapo 
riter which opening acts alternately at the air 
inlet and the exhaust outlet; h is the sealing 
valve opening inwardly and controlling the 

O () 
P????? chamber in which are arranged the 

air inlet k and the exhaust outlets i. s 
is the air deflecting valve, and m is the 

cxhaust deflecting valve, the said valves.bc 
ing ofány of the types and arranged as illus 
trated in the accompanying drawings. 

In engines working on the Otto or four 
stroke cycle the valves perform the follow 
ing functions. The main sealing valve h 
closes the opening g in the side of the water 
jacketed parte of the vaporizer thereby 
St. a seal during the combustion stroke; 
this valve also controls, the time of comple 
tion of the air inlet or induction stroke and 
the time of commencement of the exhaust 
or outlet stroke. The air deflecting valve l 
controls the time of commencement of the 
air inlet or induction stroke and the exhaust 
defectingyalvem controls the time of con 
pletion of the exhaust or outlet stroke. With 
this arrangement of valves the air, and ex 
haust deflecting valves have practically no 
pressure to resist, and the exhaust valve, if of 
the double-beat drop type or piston type, is 
so arranged that as it opens it enters into a 
chamber above it and immediately beneath 
the air valve, andlulis practically shielded from the action -ui the issuing exhaust gases; 
the maximum pressure due to the explosion 

?? ??????? is by the t ing vadye, and, owing to the main realin valve opening directly into the vaporizer 
combustion , the clearance spaces 
are reduced to a minimum, thereby minimiz 
ing the amount of het lost by conduction to the waterjacket and by radition with the 
result that increased power and efficiency are 
obtained. w 
The main realing valve k and the air and 

50 axhaint defectingvalveg land m may be op 
erated E. of the well-known means so as 
to proper sequence of pperations and 
Althoughiny invention is shown applied to a 
horizontal type of engingit will ? obvious 
º qually well's applied to other, 

now fully described and ascer 
tained my said invention and the manner in 
which it is to be performed, I declare that 

80 what I claim is:- 
1. In an internal combustion engine, the 

combination with the cylinder and piston, of 
a vaporizing chamber exterior to but di 
rectly ginnmunicating with the cylinder, and 

65 having a portion of its wall not provided 

5 

20 

5 

30 

40 
with said a 
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with a water jacket, and other portions pro 
vided with water jacket, said chamber 
having an aperture on the waterjacketedside, 
cemmunicating with the air inlet and ex. 
haust passages and valves controlling said 
passages, whereby said aperture serves as the 
airiniet and the exhaust outlet, substantially 
as described. 

2. In an internal can bustion engine, the 
cornbination with the cylinder and piston, of 
a vaporizing chamber exterior to but di : rectly communicating with the cylinder, in 
having a portion of its well not provided 
with a water jacket, and other portions pro 
vided with a water jacket, said chamber hav 
ing an aperture on the water jacketed side, 
communicating with the air inlet and ex 
haust ??? whereby said aperture serves 
as the air inlet and the exhaust outlet, and a 
sealing valve for controlling said aperture, 
substantially as described. A. 

3. In an ill ternal combustion engine, the 
combination with the cylinder and piston, of 
a vaporizing chamber exterior to but di 
rectly communicating with the cylinder, and 
having a portion of its wall not provided 
with a water jacket, and other portions pro 
yided with a water jacket, said Sitë Wr 
ing an aperture on the water jacketed side, 
communicating with the airinlet and ex 
haust passages, valves for controlling said 
air inlet and exhaust passages, and an inde 

70 

75 
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95 

pendent, seeling yalve controlling said aper 
ture, substantially as described. 

4. In an internal combustion engine, the 
combination with the cylinder and piston, of 
a vaporizing chamber communicating with 
the cylinder, and provided with a fuel inlet, 
and an aperture separate from the fuel inlet 
air inlot and exhaust passages connected 

rture, separate controlling 
valves for said air inlet and exhaust pausages 
and an ??????é????? g valve for said aperture, substantially as described 

5. In an internal combustion engine, the 

100 

06 

O 
combination with the cylinder and piston, of 
a vaporizing chamber communicating with 
the cylinder, and provided with a fuel inlet, 
and an aperture separate from the fuel inlet, 
air inlet and exhaust passages connected 15 
with said aperture, separate coutrolling 
valves for said air inlet and exhaust passages 
and an independent sealing valve for said 
aperture, gll of sail valves, being conce 
trically arranged, substantially as described. 120 

. 6. În an internal combustion engine, the 
combination with the cylinder aid piston, of a vaporizing chamber couisuniering with 
the cylinder and provileil with a fuel inlet 
and an aperture separate frn sail fuelinlet, 125. a passage communi'ating witili said aperture', 
air inlet and exhaust passages communient 
ing with sail passage, valves in said pas 
sage, controlling said air inlet and exhaust 
passages, and a sealing valve controlling said 30 
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aperture, all of said valves, being consen their illet and exhaust pages, valves 
?????????? substantially as described. working in said p for closing iaidan 7.In an internal combustion engine, the nular phosages, ? valve controlling 
combination with a cylinder and piaton, of paid aperture and eparate actuating means 

is a vaporising chambeforamunicating with for each of said valves, substantially as der 16 
the cylinder and provided with a fuel inlet scribed." . 
and an Aperture separate from said fuel inlet, DAWD ROBRS, 
a passage communicating with said aperture. Witnesses: - 
and having parate, annulr passages com W. FIArNEs, 

10 municating there with and forming parts of C. W. PAYNE, 

  


