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This invention relates to internal com-
bustion engines of the class which use heavy
oils as fuel, and the object of the present in-
vention is to provide a means for starting

5 the engine more quickly than has heretofore
been possible and to prolong the useful ex-
istence of the heating elements in the cylinder.
The invention also seeks to provide means
whereby the engine may be operated success-

10 fully upon a low compression of the fuel.
The present invention has particular refer-
ence to a novel construction of the cylinder
head whereby the attainment of the stated
objects and other objects which may here-

15 inafter incidentally appear is facilitated,
and the invention resides in a movel con-
struction which will be particularly defined

. in the appended claims.
-~ In the accompanying drawing:
20 Figure 1'is a top plan view of a cylinder
head embodying the present. invention;

Fig. 2 is a diametrical section of the same,
and : '

Fig. 8 is a bottom plan view.

.25 'The cylinder head 1s circular in form and

is of a general dome shape, as shown at 1
more clearly in Fig. 2. The top of the cyl-
inder head is formed with a flattened boss 2
whereby a clamping element may be en-

30 gaged with the cylinder head to secure the

spray nozzle in the central opening 3 pro-
vided for the reception of the same. and 1t is

to be noted that this opening 3 is provided-

with a beveled annular shoulder 4 provid-

' 35 ing a seat for the end of the nozzle so that,

when the nozzle is clamped in place, it will
be firmly held. without the formation. of

screw threads in the eylinder head. The cyl-

inder head is constructed with the usual
40 water space 5 for cooling purposes and, at
" any convenient point. is formed with a boss
6 having a port 7 therethrough in order
that the avater may be permitied to escape
when desired, said. port being normally

- 45 closed by a plug or other device in_an ob-

" vious manner and the water heing admitted
through cored openings in the base or bot-
tom 8 of the head from the water jacket of
the engine cylinder. The bottom 8 is flat

50 whereby it may rest firmly upon and be
secured fo the end of the engine cylinder
and within the head is a-central chamber 9
in which combustion of the fuel .is effected,
the said chamber, of course, having its upper

556 end tapered or semispherical in form where-

‘by it will serve to concentrate the fuel as it

is delivered through the opening 3 and also
provide for the expansion of the spray as
it passes to the cylinder. Immediately adja-
cent the upper end of the chamber 9. a port
10 is formed through the wall of the cyl-
inder head, said poit being formed through
a boss 11 so that there will be no weakening
of the wall of the cylinder.-head by the for-
mation of the port.
which preferably. is a resistance coil fed by
a battery, is located in this port 10. and it
will be noted that it is located: directly at
the point at which the fuel enters the cyl-
inder head and, consequently, will act upon
the fuel in its most easily ignitable condi-
tion. A liner 11’, conforming to the cham-
ber 9. is lisposed within said chamber, and
this liner is provided adjacent its lower end
with an annular flange 12 through which

" fastening cap screws 13 may be.inserted into

the wall of the head to secure the liner in
place. This liner is spaced from the sur-

face of the chamber 9 so that an air space

will be produced between the liner and the
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wall of the chamber, and this space will -

serve to prevent or retard the transmission
of heat to the walls of the cylinder head and
also retain the heat in the liner. At its upper
end the liner 11’ is provided with an open-
ing 14 registering with the fuel inlet open-
ing 8 and also is provided with a notch or
opening ‘15 which .is alined with the port
10 containing the heating element. Immedi-
ately below the notch 15, T provide a sup-
plemental liner 16 in the form of a ring in-

timately united with. the liner 11’ so that -

the dissipation of heat from the upper por-
tion of the liner will be retarded and. con-
sequently, there will be, in a measure, ‘a
storage "of heat immediately adjacent the
heating element and the point where the
fnel enters the cylinder head.. As a result

‘of this construction, the concentration of

heat will be such that it will not necessary
to spray the liner with a charge of fuel in
order to start combustion. The engine can.
consequently, be very quickly started when
it is cold and the working existence of the
heating element_is prolonged. Because of
the isolation from the cylinder walls, the
supplemental liner 16 heats up very quickly
when . the engine is working and the heat
supplied -thereby produces rapid gasifica-
tion and combustion of the fuel so that it
is possible to operate the engine efficiently
upon lower compression than has heretofore

83

90

95

100

105

110

The heating element, 65




B

!

Lt

s

. e

been considered possible. As a reStxlt; the

engine is more flexible in its operation and,
- therefore, susceptible to closer governing

than has heretofore been possible. It is to
be understood that the resistance coil or
heating elenient in the port 10 is used only
for about one minute when starting a cold
engine, at the end of which period the sup-
plemental liner is so hot that heat radiated

therefrom combined with the heat generated

by compression is sufficient to cause igni-
- tion without. further use of the heating ele-
ment until the engine is again started from
cold, The fuel is injected rapidly by the
action of-the fuel pump wiih a_high degree
of atomization; and it is unnecessary to ac-
. tually spray the fuel against a metalli¢ sur-
face as was heretofore the usual practice.
* Having thus described the invention,. I
claim: : v cos

“ 1. A cylinder head for 'int'el'n:il' combus-

tion engines provided with a central com-
bustion chamber opening through the bot-
tom of the head and contracted toward the
top thereof, -there being a fuel:inlét open-

ing in the top of the head and a port for a -

heating element in the side of the head im-
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mediately adjacent the fuel inlet, and a

heat-retaining liner secured at its lower end
in said combustion chamber and spaced from
the wall of the same, said liner being open
throughout its lower end and having an’
opening at its upper end registering with
the fuel inlet opening, and a second opening
registering with the port for the heating ele- 3
ment. ’ o
2. A cylinder head for internal combus-
tion eéngines having a central combustion
chamber which opens through the bottom
of the head and iscontracted toward the top 4
thereof, the head being provided with a
fuel ‘inlet through its top and in its side
with a port for a heating element located
immediately adjacent the fuel inlet, a heat-
retaining ‘liner for the combustion chamber
secured in the lower end of the same and ex-

- tending to the top thereof and having open-

ings alining with the fuel inlet opening and
the port for the heating element, and a sec-
ondary liner integrally united with the first- -

- mentioned liner on the inner surface of the

same and near the upper end thereof.
In testimony whereof I affix my signature.

'FRANCIS H. STROUD. [Ls.] -



