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DAVID ROBERTS, OF GRANTHANM, ENGLAND. ‘
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No. $08,139.

Spedifiention of Letters Patent.

mmoonmo: EBNUGINE.

" Patented Sept. 8, 1908,

Applisation Slod Novesther 5, 1007, Serial No. 401,487,

,Toaﬁwhomilmaycmm? :
Be it known that I, DAvip Roserrs, 2 sub-

ject of the. King of Great Britain, residing{at
. .‘1’;"““ te Tron Works, Grantham, Lincoln-
s shire d, have invented new and use-

ful .l'xnpgrmqnu .z Internal-Combustion
og which the following is s specifi-.
cation.

, My invention relates to internal combus-
10 tion nes in which hydrocarbon fuel is
used and to that type of such engine wherein
the ; vaporizer or combustion chamber is
formed as an extension of the cylinder and
connected to it by. a more or less contracted
15 neck or passage. The vaporiser or combus-
- tion chamber of such an engine has, il some
ca:ie-. beei ?;“dedbr il}mwwrﬁom, a hot
and & col or watpr-jacke
other easss, has been wholly jacketed. * Also
20 the air inlet and qxhaust outlet valves have
fr_a&uenﬂy been arranged .in one valve-box
with a P.-é' common to the valves open-
ing dirdot into the cylinder proper, and some-
fimes &a two vbu(l)vu have h:x_grr in
1% separate valve-boxes, eachrhaving its own
. passage opening direct into the cylinder
proper; in some cases also they have been ar-
ranged with air inlet-valve u:gening di-
rect into the vaporiser or combustion cham-
30 ber and the exhaust. outlet-valve in a sepa-
rate’ valve-box with a passage v%gmn di-
rect into the cylinderﬂ?rorr. ith all the
- above arrgngements the degsee:of compres-
sion that can be used is limited by the large

38 ¢learance spaces nécessitated by such ar-

rav.gement and also the power and efficiency

ob a cylinder of given mise have

ted, owing to the amount of inert

air contained in the above named ~learance

40 spaces and various passages and valve boxes

outside the vaporizer or combustion cham-

ber, and the large surface in the port and

' exposed to the hot gases during the
combustion stroke.

' My invention haa for its object to enable

engines ha vaporizers or combustion
chambers m above named type to de-
velop more power with a cylinder of gixen
" size and give gnx’lenter efficiency than hitherto,
50 by obtaining higher éompression and intro-
+ ducing a greater proportion of air into, the’
. vaporizer or combustiop chamber during the
end of the compression stroke, and o::r:in%
aminimum of surface to contact with the ho!

art, and, in | of th

 S——

'betwe'en the va » rizer or combustion cham-

ber and the cylinder and air inlet and ex-
haust outlet valves.
In carrying out my invention I a B 80

opening; preferably on the top, of the cold or
water-Jacketed part of the vaporizer or com-
bustion chamber, which opening acts alter-
nately as the sir-inlet and, exhaust-outjet
and establishes communication throuﬂx the ¢
nForiur or combustibn chamber with the
cylinder, the said opening being controlled
by & valve (preferably of the mushroom
gpe.)fsl'hich'r{: call b: sealing valve, o%

w . e above as oglocnmg‘ 70
out\unﬁy to X chsmbernrxidw ich are ar- +
ranged an air inlet-port and an exhaust out-
let-port, and the opening and cloding of each

ees ports is controlled by a separste
valve which I call a d,eﬂéctinﬁ.‘ alvg, and 75
.which is (;rontod by any suitable means. °
The deflecting valves are advan usly
what are known as double-heat drop-valves,
or they may be of the piston type, and in -
e'gher 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 valves may Mso be of
the mushroom tygn arranged side by side or
er. '

one above the ot [ 1
In order that my invention be fully
understood [ will describe it by réference to

the accompanying drawings, in which:—
Figure 1 is a longitudinal sectional eleva- .

‘tion of the vaporizer and part of the cylinder 90
of a horizontal engine having my .invention
apﬁ?ed thereto, the cylinder being provided

with double beat drop deflecting v ;
Fig. 2 is a sectional endwlevation on the line
2,~2, Fig. 1. Fig. 3 is & view similar to'Fig. 1 9
showing an srrangement whetein the de- -
flecting valves are of thd piston type and ar-
rmge«foqe pbove the other. Fig. 4 is'a simi-
lar view to Fig, 3-showing piston type ‘de-
flecting valves arranged side by side. Fig. 5
is & section on line 5—8, Fig. 4. Fig. 61 a
| longitudinal sectional elevation oquhe vapo-
rizer and part of the cylinder and illustrating -
an arrangement of' deﬂectiniovdvea of the .
mushroom type placed one above the other;
Pig. 7 is a section on the line 7—7, Fig. 6. .
Fig. 8 ia a part sectional end elevation. of
a vaporizer and cylinder having defleéting
valves of the mushroom type arranged ide

100

85 geses during the combuition stroke, by do-

- ing away with the usual ports and passages |-

by side, and Fiﬁ' 9 is & part section theresf :n 110
the line 9-—9, Fig. 8, . L -
-a in the engine cylinder, b in thd piston and

?'4
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¢ and d are the water-jackoted and hot parts
of the vaporizer respectively.

¢ is the contracted passage by which the
water-jacketed part ¢ of the vaporizer is con-
nected to the cylinder @ and fis ths oil-inlet.

¢ is the opening in the part ¢ of the vapo-
rizer which opening acts alternately ac the air
inlet and the exhaust outlet; % is the sealing
valve opening inwardly and controlling the
10 npex_z.mf g.

1 is the chamber in which are arranged the
air inlets k and the exhauat outlats ;. .

l is the air deflecting valve, and m is the
oxhaust deflecting valve, the said valves. beo-
ing of any 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 %
closes the opening g in the side of the water-
incke_tod pait ¢ of the vaporizer thereby

or 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. Tho air deflecting valve
controls the time of commencement of the
air inlet or induction stroke and the exhaust
“deflecting valve m cohtrols the time of com-
pletion of the exhaust or outlet stroke. With
thi ment of valves the air and ex-
haust deflecting valves havs practically no
preesure to resist, and the exhaust valve, if of
the double-beat drop.type or piston type, is
80 arranged that as it opens it enters’into a
chamber above it and immediately beneath
the air valve, and thugis practically shielded
from the action I the issuing exhaust gases;
the maximun: pressure due to the explosion
or oombu:ltion atsoke is mtﬁd by the r.xixsin
sealing valve, and, owing to the main sealing
valve opet directly into the vaporizer or
combustion r, the clearance spaces
are reduced {0 & minimum, thereby minimiz-
ing the amount of heat lost by conduction to

15

20

a5

30

40

the water jacket and by radiation with the .

result that
obtained.
The main sealing valve A and the air and
80 exhaiat deflecting valves I and m may be op-
et:;t_od by sy of the well-km;wn means so ax;
ve the' uence of operations an:
d'fnngh .ml;m ix}::ren.:%n is ‘thownpeg plied to a
horizontél type of engine. it will be obvious
88 that it may equally well'be applied to other,

t of engines, ‘
Egving now fully descrihed and ascer-
ined 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
& vaporizing chamber exterior to but di-
rectly ;.nnmunicating with thie cylinder, and
85 having . portion -of its wall not provided

increased power and efficiency aré

-with . asid

808,139

with a water jacket, and other portions pro
vided with a water jucket, said chamber
havinganaperture onthe water jucketed side,
communicating with the’ air inlet and ex-
haust passages and valves controlling said
pasaages, whereby said aperture serves as the
airiniet and the exhaust outlet, substantially -
as described. :

2. In an internal cambustion engine, the
combination with the cylinder and piston, of
a vaporizing chamber exterior to but di-
rectly communicating with the eylinder, and -
having & portion of .its wall not provided -
with a water jncket, 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 passages, whereby said aperture serves
as the air inlet and the exhaust outlet, and &
sealing valve for controlling said aperture,
substantially as described. ’

3. In an iuternal combustion engine, the

70
75
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85

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 proyvided
with & 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 passages, valves for controlling said
air inlot and exhaust passages, and an inde-

90

-pendent scgling valve 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

aperture, separate controlling

valves for said air inlet and exhaust passages

and -an inde&andent-seglinr valve for said

aperture, substantially as described. :
"5. In an internal combustion engine, the 110

combination with the cylinder and piston, of

& vaporizing. chamber ¢ommunicating with

the eylinder, and provided with a fuel inlet,

and an aperture separaie from the fuel inlet, .

air inlet and exhaust passages connected 115

with said aperture, separate coutrolling

valves for said air inlet and exhaust passages

and an independent sealing valve for said

aperture, gll of said valves being concen-

tncally arranged, substantially as deseribed. 120
6. In an internal combustion engine, the

105

_combination with the eylinder and piston, of

a vaporizing .chamber communieating with
the cylinder und provided with a fuel inlet

and an aperture separate from said fuelinlet. 125

a passage communteating with said aperture,
air inlet and e¢xhaust passages conununient-
ing with said passage, valves in said pas-
sage, controlling said air inlet and exhaust
passages, and a sealing valve controlling said 130
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aperture, all of said valves bemﬁ concen- | the air ialet and exhaust passages, valves
tricdlﬂ‘uiungod, substantially as described. | working in said p for closing said an-
7. In an internal combustion engine, the | nular passages, nmg valve controlling
combinution with a cylinder and piston, of | said aperture and separate actuating means
5 o vaporising chamber communicating with !.for each of said valves, substantially as de- 15
the cylinder and provided with a fuel inlet | scribed. . '
and an aperture separate from said fuel inlet, ’ DAVID ROBERTS.

8 communicating with ssid aperture | Witnessos: .
and having separate annular passages com- W. Haxxzs,
10 municating therewith and forming parts of C. W. Parnz.



