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To all whom 56 may concern.:

Be it known that I, Freperick WACKEN-
HUTH, a-citizen of the United States of
America, residing at- 97 Lafayette street,
city of Newark; county of Essex, and State
of New Jersey, have invented new and use-
ful Improvements in. Internal-Combustion
Engines, of which the following is a specifi-
catlon. )

My invention relates to an improved cyl-

inder-head construction for internal combus-

‘tion engines, in connection with an improved
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exhaust valve, improved fuel injection pump
system, and cylinder injection fuel nozzle.
Reference is had to the accompanying
drawing, in which similar figures refer to sim-
ilar parts through the several views, in which
Figure 1 is a vertical section of an engine
cylinder-head showing details of exhaust
valve, pump, and nozzle; Fig. 2 is a_cross-
section of A A Fig. 1; Fig. 3 is an enlarged

section of nozzle piece; Fig. 4 is an enlarged

view of nozzle showing direction of spray
by dotted lines; Fig. 5 is an enlarged cross-
section of nozzle at line P, Fig. 4. . "
Referring to Fig. 1, 1 1s the piston of a
gas engine, 2 cylinder, 3 an improved cylin-
der head having a central projection 4 for

- guide of the exhaust valve 5; 6 pump plun-
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ger operated by link and lever 7, 8; 9 levers
for ‘operating exhaust valve rods 10; 11 are
springs for closing exhaust valve 5; 12 lig-
uid fuel'and air mixture supply port or hole,

which is uncovered by pump plunger 6 on

end of up or suction stroke; 13 shown in

Fig. 2 is a liquid fuel nozzle located in pas-’
sage 12. This section, Fig. 2 is taken’on'
‘line A A Fig. 1. 14 valve for.regulating

the liquid fuel outlét from nozzle 13.:.15
cylinder head cap screw holes. 16 outline
of exhaust . outlet port. 17 threaded con-
nection for liquid fuel supply to nozzle 13.

18 is the fuel spraying valve, shown en-
larged in Fig. 3. ' T

19 is a curved

by the dotted lines 20 which is the direc-
tion of spray on start, and dotted lines 21,
Fig. 4, showing valve 18 fully opened and
the direction of spray having passed from
direction of dotted lines 20 to 21. This ac-
tion is produced by the curved portion 19
_next to valve seat, as shown.

23 spring for closing valve 18; 24 nut.on

~ is located the liquid fuel nozzle 13 and: there-

portion next to valve seat .
for producing an expansion spray, as shown’

Specification of Letters Patent. - Patemted Oct. 17, 1916.
Application fled August 15, 1818, Serial No. 784,988, '

“end of valve ha‘ving holes 25 in tubular ex-

tension 26 of nut; 27 retaining piece for
plunger piston rings 28. ’
" Referring to Fig. 5, which is a cross-sec-

tion of Fig. 3 on line “B”, 80 is the form &

of passage for the air-oil mixture to valve
nozzle 18. '

Having described the various parts of my
invention, I will now describe the operation
of same. CoE

The ‘exhaust valve 5 is opened by a cam
on end of expansion stroke of piston, as is
the well known practice, and is guided to

"its seat by the central extension of cylin-

der head. This central guide is of impor-
tance, as valves heretofore constructed om
this order have not provided a suitable guide
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for valve, the valves generally not seating -

properly on account of a-defective guide

.support for closing valve to its seat. This

central guide portion 4 also contains the fuel
injection system, which -is operated as fol-
lowsr On the suction stroke of the plunger
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6 it uncovers fuel supply hole 12, in which/’

by drawing a liquid fuel air mixturg. into
pump cylinder. This pump plunger 6
makes its injection stroke at a point in move-

ment of engine piston which ‘is most suit-

able for the injection. to take place, in order

" to prevent a tendency of gravitation, for the

liquid fuel to pass first to nozzle 18; the

- tubular extension 26 and holes 25 are pro-

vided for the end of nozzZle valve rod, the

_air which would have a tendency to force

the liquid fuel first into cylinder, is in' this
¢ase passed through holes 25 and thereby
mixing with the h%u'id fuel as it passes to
valve nozzle 18.

is,opened by-the pressure in pump cylinder
and the opening is regulated by the nut on-

“end of rod striking the end of valve rod
" guide, the valve 18 is closed by the spring

93 having a predetermined pressure. -*

- The object of drawing a liquid fuel air.
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he "injection nozzle 18
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mixture ‘into a pump cylinder is that the .
liquid fuel-ean be injected with more aceu-

racy and-in a finer state of division than if

only liquid fuel was injected direct into
cylinder.- -~ . .. e
Having thus described my invention, what

T ¢laim as new .and desire to secure by Let-
. _ < ters Patent, is— - T e
29— Fig. 3—is a guide for valve rod’18; , )
‘improved- fuel injecting nozzle, consisting

1.”In an internal combustion engine, an
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of the combmatlon of a spring pressure,

seated poppet check valve, said valve rod
having a nut with a tubular extension on its
valve rod end, and the said extension having
port holes therein, and the said valve rod
having a curved surface adjacent to the

poppet valve seat, a guide for valve rod hav-

ing fuel passage thereln, and_on its upper

end there being the fuel valve closing spring,

the said spring maintaining a fixed pressure
of the.fuel spray valve to its seat, for the
purpose described.

2. In an interngl “eombustion engine the
fuel injecting combination, consisting of a
fuel pump cylinder having a fuel outlet to
a nozzle located in combustion chamber of
engine; a pump plunger operating in- said

' cyhnder, said pump plunger uncovering
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near end of up or suction stroke, an air sup-
ply tube, in passage of which is located a
liquid fuel nozzle; means for operating the
pump plunger so as to cause the fuel, air
mixture, to be m]ected into combustlon

1,201,633

chamber of engine at the des1red pomt of :

piston movement, as described.

3. In an internal combustion engine, an
improved cylinder head construction, con-
sisting in- combination of a cylinder head
with. a central concentric projection for
guide of exhaust valve and seat, the said

central guide having a pump cyhnder there-

in and a pump plunger operating in: said
cylinder, the said plunger uncovering near
end of its up-stroke z fuel and air mixture
supply port, and the said central guide ex-
tension of cylinder head having a spray noz-
zle therein, for the purpose described.

In testimony whereof, I, - FrEDpERICK
WackeNHUTH, have signed my name to this
specification in the presence of two subserib-
ing witnesses, this thirteenth day of August

1913.
' FREDERICK WACKENHUTH
Wltnesses
- IpENEO FREUND,
Ricmarp F. Faux.
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