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UNITED STATES PATENT OFFICE.

ERIC HOLLOCOOMBE CLIFT, OF WEST KENSINGTON, ENGLAND.

INTERNAL-COMBUSTION ENGINE.

Ho. 878,840. ‘Specification of Letters Patent, Patented Dec. 17, 1907.
Application filed March 25,1907, Serial No, 364.556. o

To all whom it may concern. !
Be it known that I, Eric HoLLOCOOMBE
CLrT, & subject of the King of Great Britain
and lIreland, residing at- 51 Sinclair road,
5 West Kensington, in the county of l.ondon,
dmgland, have invented a new and useful
improvement in internal-Combustion En-
gines, of which the following is a specifica-
tion. R
10 This invention relates to internal combus-
tion engines, and it consists in mounting the
.Anlet and exhaust valves concentrically, the

roriner being within the latter so that the |

nolow stem of the exhaust valve forms part
15 of the iInduction pipe and being hot acts as a
vaporizer for the incoming charge and in pro-

viding means for regulating the temperature

of sald vaporizer. ' -
in the accompanying drawing :-—Figure 1,
20 Sneet No. 1, is a view in side elevation—
parbiy 1 section—of one method of carrying
~ the present invention into effect, Fig. 2 Sheet
No. 2 is a.viewin plan showing the inlet and
~ outlet.t& the jacket of the valve box and an
25 alternative construction of the clamping ring,
and Xig. 3, Sheet No. 3, is & broken view in
sectional elevation showing an alternative

construction. |
Throughout the views similar parts are

30 marked with like letters of reference.

The 1nlet valve ¢ and the exhaust valve &
~are arranged concentrically with respect to
one anocther, the inlet valve being within the
exhaust valve the stem 3' of which has a pas-
% sage ¢ through it. . This stem is mounted in
a debachable annular box ¢ adapted to be
fixed in the cylinder head 2 in any conven-
lent manner, preferably by forming a seating
- @' within the cylinder head with which =
40 seating ¢' on the hox ¢ engages. The box is
neld in position by means of a clamping ring
y which may either be formed with a tongue -
y* on one side and a forked or glotted part 23
on the opposite side as shown in Ifig. 1 or
45 with a fork al each end as shown in Kig. 2.
- The tongue 12 is adapted to engage 4 slot or
- Tecess 2* formed in a bracket o carried hy
- the cylinder head 2 and the slotted part 1
18 engaged by a nut 4 on a stud it fixed
50 in the. cylinder head.” This box is formed
with an annular chamber ¢f which forms an
“1ndependent water jacket round the valves.
This chamber has a suitable inlet » and !
outist w previded with means, such as a stop
85 cock, whereby the flow of water through the
sait chamber can be regulated so as. to vary |

the temperature in the vaporizer. Inthe cyl-

inder head = and valve box ¢ are openings a°

and ¢® through which a lamp or other means
of initially heating the vaporizer can be in-

troduced for starting when heavy oils are em-

ployed. Similar openings #* and ¢* are pro-

vided for the escape of the exhaust gases.

In the hollow stem ' of the exhaust valve D

are mounted perforated guides a' ¢? for the

stem @’ of the inlet valve a. The external
diameter of the stem a® of the inlet valve and

‘the internal diameter of the hollow stem bt
of the exhaust valve are such that there is
an- annular passage or chamber g between
‘the stem of the inlet valve and the inner wall
of the hollow stem of the exhaust valve

which forms a vaporizer which is in commu-
nication with the fuel supply by means of the
pipe & which is a sliding fit in the hollow
stem 0! of the exhaust valve. In the part of
this annular passage or chamber between the
guides a' and @* are placed a series of metal
balls d or their equivalents which operate to
thoroughly break up and atomize the Incom-
ing charge as being loosely packed in the
chamber they are moved or agitated each

time the valves open and close. D
In some cases provision may be made for

turther agitating or mmparting movement to

the balls by forming ridges or recesses r on
or in the stems of one or both of the valves.

The inlet valve may be operated either
atmospherically, or mechanically, by means
of a screw »' carried by a rocking lever v as
shown. The inlet valve «¢ is controlled. by
the spring a® located within the upper end of
the passage or chamber a* through the stem
of the exhaust valve and taking a bearing
on the upper side of the guide «*.

The exhaust valve b is controlled by the
spring b* and is operated by a rocking lever
v?, the forked end of which contacts g flange
b* on the stem b of the valve.

1t will be seen that with a multiple cylin—'

der engine embodying the herein descfibed
Improvement access may be read 1ly obtained
to the mterior of any one of the cylinderg, or
any one of the valve boxes may be removed

while the engine is running, which consiruc-

tion 1is particularly useful for marine pur-
poses. | -
What I claim as my invention and desire

1o secure by Letters Patent is:— .o
1. In an internal combustion engine, the

combination of an exhaust valve having an
enlarged stem with centrally arranged pas-
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valve, an inlet valve for
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~ haust valve, a water jacket 1n

39

~their respective seatings, and means for op-
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" a detachable box having a seating for

50
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o

sage through it forming an
detachable box having a
closing the passage
through the exhaust valve the stem of the
sald valve
the bore of the stem of the exhaust valve,
guides in the hollow stem of the exhaust
valve for the stem of the inlet valve, a seat-
ing for said inlet valve in the head of the ex-
haust valve, a water jacket in the detach-

“able box carrying the seating for the exhaust
valve and surrounding the guide for said

valve, a feed supply pipe fitting within the
end of the hollow stem of the exhaust valve,
springs operating to retain the valves on

‘their res%ective seatings, and means for op-

. L 3

erating the said valves to open them by re-
moving them from their seatings, as set
forth. . |

9 In an internal combustion engine, the
combination of an exhaust valve Having an

“enlarged stem with a centrally arranged pas-

sage through it forming an induction pipe, a
detachable box having a seating for said

valve, an inlet valve for closing the passage

through the exhaust valve the stem of the
said valve being of a smaller diameter than
the bore of the stem of the exhaust valve,
guides in the hollow stem of the exhaust
valve for the stem of the inlet valve, a seat-
ing for said inlet valve In the head of the ex-
the detach-
able box carrying the seating for the exhaust
valve and surrounding the guide for the said
valve, a feed supply pipe fitting within the
end of the hollow stem of the exhaust valve,
springs operating to retain the valves on

erating the said valves to open them by re-
moving them from their seatings, as set

_ forth. ‘

‘3. In an internal combustion engine, the
combination of an exhaust valve having an
enlarged stem with a centrally arranged pas-
sage through it forming an induction pipe,
| . said
valve, an inlet valve for closing the passage
through the exhaust valve the stém of the said

‘valve being of a smallor diameter than the

bore of the stem of the exhaust valve, guides
in the hollow stem of the exhaust valve for
the stem of the inlet valve. a seating for said
‘nlet valve in the head of*the exhaust valve,

a water jacketin.the detachable box carrying

the seating for the exhaust valve and sui-
rounding the guide for said valve, a series of

" metal balls or spheresin the annular chamber

60

Y

1 the hollow stem of the exhaust valve be-

tween the guides therein, a feed supply pipe

fitting within the end of the hollow stemn ot
the exhaust valve, springs operating to re-
tain the valves on their respective seatings,
and means for operating the said valves io
open them by removing them from their
seatings as set forth. ' -

induction pipe, a |
seating for said |

being of a smaller diameter than | detachable box having

the bore of the stem of the exhaast valve

valve and surrounding the

873,840

4. In an internal combustion engine, thé

combination of an exhaust valve having an

enlarged stem with a centrally arranged pas-
sage through it forming an induction pipe, &

valve, an inlet valve for closing.the passage
through the exhaust valve
said valve being of a smaller diameter than
the bore of the stem of the exhaust valve,
ouides in the hollow stem of the exhaust
valve for the stem of the inlet valve, a seat-

the stem of the

s, seating for saxd 70

76

ing for said inlet vatve in the head of the ex-

haust valve, a water jacket in the detach-.
able box carrying the seating for the exhaust

valve and surrounding the guide for said

valve, means for regulating the tlow of water

through said jacket, a series of metal balls

or stiheres in the annular chamber 1n the

hollow stem of the exhaust valve between
the, guides therein, a feed sup
within the end of the hollow stem of the ex-

ply pipe fitting

haust valve, springs operating to retain the
valves on -their Trespective seatings, and

them by removing them from their seatings,
as set forth. o

80

86

‘means for operating the said valves to open

90

5 In an internal combustion engine, the -

combination of an exhaust valve having an

enlarged stem with a centrally arranged pas-

sage through it forming an induction pipe,
detachable box having a seating for sal

96

valve, an inlet valve for closing the passage -

‘through the exhaust valve the stem of the

o smaller diameter than
and
extending completely through said hollow
stem, guides in the hollow stem of the ex-
haush valve for the stem of the inlet valve, a

said valve being of

seating for said inlet valve in the head of the

exhaust valve, a water jacket i the detach-
able box carrying the scating for the exhaust
cuide for said
valve, a series of metal balls or spheres in the
annular chamber in the hollow
oxhaust valve between the guides therein,
ridges or recesses on or 1n the stem of the in-
let valve, a feed

supply pipe fitting within

the end of the hollow stem of the exhaust

stem of the
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valve, springs operating to retain the valves -

on their respective seatings, and means. for
operating the said valves to open. them by re-

moving them {rom their seatings, as set

forth. o |
6. In an internal

enlarged stem with a centrally arranged pas-

115

combustion engine, the .
combination of an exhaust velve having an

120

sage through it forming an induction pipe, &

detachable box having a seating for said

valve, an inlet valve for closing the passage

exhaust valve the stem of the

through the
smaller diameter than

satd valve being of 2

126

the Lore of the stem of the exhaust valve and -

extending completely through said hollow
stemy, guides in the hollow stem of the ex-
| haust valve for the stem of the inlet valve, &

13(
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seating for said inlet valve in the head of the
exhaust valve, a water jacket in the detach-
able box-carrying the seating for the exhaust
walve and swrrounding the guide for said
valve, a series of metal balls or spheres in the

-

apnuler ehamber in the hollow stem of the
extaust valve between the guides therein,

Tidges oF recesses on or in the stem of the in-
let valve, a {eed supply pipe Dtting within
tne end of the hollow stem of the exhaust

-

valve, springs operating to retain the valves

0it Loelr vespective seatings, and means for
operating the said velves to open them by re-
meving them from their seatings, as set
Lorth, S - e T

7. in an internsl combustion engine, the
sombination of an exhaust valve having an
cnlerged stem with a centrally arranged pas-

L

cetechable box having a seating for said
vaive, an mlet valve for closing the passage

thveugh the exhaust valve the stem of the

> passage through the stem of the exhauast
vaive and extending completely through said

notow stera, guides in the hollow stem of the

exhaust valve for the stem of the mlet valve,
& seating for said inlet valve in the head of

e zxhaust valve, & series of metal balls or
1

1
spneres m the annular chamber in the holiow
stem of the exhaust valve between the guides

5
therein, » feed supply pipe fitting within the
hollow stem of the exhaust vaive,

sndd of the
springs operating to retain the valves on
their respective seatings, and means for Oner-
ating the

cemibdation of an exhaust valve having an
snlarged stem with a centrally arranged pas-
sage snrough it forming an induction pipe, a
ietechable box having a sesting for said

sive, an nlet valve for closing the passage

sags through it forming an mduction pipe, a

said valve being of a smaller diameter than through the hollow stem of t

sald valves to open them by remov-
g them from their seatings, as set forth.
8. in an interpal combustion engine, the |

' through the exhaust valve the stem of the

said valve being of a smaller diameter than

the passage through the stem of the exhaust
-valve and extending completely through said

hollow stem; guides in the hollow stem of the
exhaust valve for the stem of the inlet valve,
a seating for said inlet valve in'the head of
the exhaust valve, a series of metal balls or
spheres in the annular chamber in the hollow

stem of the exhsust valve between the guides

therein, yidges or recesses on or in the stem of
the inlet valve, a feed supply pipe fitting
within the end of

f the holiow stem of the ex-
| haust valve, springs operating to retain the

45
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vaives . on their respective seatings, ‘and
means for operating the said valves tc open .

them by removing them from their seatings,
as set forth. | L 7

60

9. In an interna! combustion engine, the

corabination of an’exhaust
holiow stem, a detachable

valve, an inlet valve having a stem passing

e exhaust valve.

the exterior diameter of which is less. than

valve having a .
seating for said

85

the internal diameter of the stem of the ex-

haust valve so as to leave an annulsr cham- R
70

ber within the stem of the exhaust valve
which forms a vaporizer, a seating for said
inlet valve in the head of the exhaust valve, &
series of metal balls or spheres in the annular
chamber within the stem of the exhaust
valve, a connection between the

valves, springs operating to retain said

, feed supply .
Ppipe and. the hollow stem of the éxhsust

75

valves on their respective seatings, ‘and

means 1or operating the sald-valves to open
them by removing them from their seatings

as set forth.

ERIC HOLLOCOOMBE CLIFT. -

Witnesses:®
G, V. SyMEs,
A, Mitiwarp FrAack.
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