WVU.
=23 —
]
| Te R
SO
gt Q_u
= m
(o) -
oo
5 2
w.w [92]
MEZ‘
S
oF Z
A
==
= m S e e
.wlR54 11111 T gl
B2 e
Gog g
N.Imml =
258y ,
RAOACE . .. T 7
L& % .t. AN e e et e J.g\4w -
Vags <7 NN
Gmmm X x N .,,./,
Wth N m :\: A H, - o ’
Ao ~ N d :
%w . \JNQWV,\_\/ /» Z
¢ et SSSSSSE
- = = N oL
n- | T
3 ) -/
= | é,\@\ﬂlﬂw ..a w
= 1

<\\\\\\&I5 D

March 25, 1830

| ///\\w / 4

\kﬁfﬁﬁ

INVENTOR

WaLpo G GERNANDT

ATTORNEY

. o7



March 25, 1930. W. G. GERNANDT 1,751,989
" MEANS FOR FEEDING FUEL TO AN INTERNAL COMBUSTION
ENGINE OF THE HIGH COMPRESSION TYPE

Filed Uct. 29, 1924 2 Sheets—Sheet 2

INVENTOR
Wapo & Geevavor

ce. &Ly

ATTORNEY




Patented Mar, 25, 1930

* UNITED STATES

1,751,089

PATENT OFFICE

WALDC & GERNANDT, OF SOUTH BEND, INDIANA, ASSIGNOX TO
CORPORATION, OF CHICAGO, ILLINOIS

MEANS FOR FEEDING FUEL TO

‘ Application filed October 29, 1924. Serial No, 746,545,

This invention relates to means for feeding
fuel to an internal combustion engine of the
high compression type, that is to say, an en-
gime in which air is taken into the working

~ 5 cylinder and compressed by the piston therein

s0 that the high temperature developed is suf-

ficient to ignite the fuel which is injected at

the proper time from a compression chamber

in which fluid products of combustion are

10 trapped and then compressed for the purpose

of injecting the fuel that is passed into the

-compression chamber or ‘a_fuel depository
therein. '

The objects of this invention include means

15 for obtaining a high ‘tompression engine of
great flexibility, that is to say, one that is re-
sponsive to adjustments arranged to vary the
speed and power of the engine. ]

-Another object is to obtain an engine which

29 is adapted to use fuel having a low specific
gravity such as kerosene, or distillate, al-

-+ though, it is to be understood that it is not

limited to one particular type of fuel. .-

Another object-of my invention is to pro-

.26 vide an engine which is relatively easy to
~ start, yet positive in its starting operations.

Other objects will be apparent to one

" skilled in this art. :
.~ . Inorder to carry out the objects of my in-
* 30 vention, I utilize the fundamental idea of
trapping some of the fluid products of com-
bustion in a compression chamber, prefer-
ably closely adjacent the main cylinder and
then after passing the fuel to the compression

85 chamber, or a fuel depository therein, to com-

- press the products of combustion, and at the
proper time, in the eycle to connect the com-

. pression chamber with the main cylinder
whereby the fuel isinjected into the said main
cylinder. -

. In my application 739,249 filed September
23, 1924, T have disclosed a specific arrange-
ment for trapping fluid products of combus-
tion and compressing this for the purpose of
injecting fuel into the engine cylinder. . My
present application is directed to a modified
form by which similar results may be ac-

- complished. , .

60 . My present invention will be best under-
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GERNANDT MOTOR

Al\]' INTERNAL-COMBUSTION ENGINE OF THE HIGH-
COMPRESSION TYPE . :

i

stood by reference to the attached drawings,

.wherein -
Figure 1 is a part sectional view through
the engine showing my improvement,. '
Figure 2 is a part sectional view at right

angles to Fig. 1, the section being taken:

through the fuel plug and compression cham-
ber also showing the cam arrangement and

Figure 3 is a modified form of the end of
the plunger as'shown in Fig, 1.

Referring now to details wherein like num-
bers refer to corresponding parts in the va-
rious views,
a piston 4 therein. The piston 4 is connected
by a connecting rod 3 to a crank shaft 2 which
carries the usual fly wheel not shown. The
piston 4 has the usnal piston rings 5 and the
cylinder 1 a water jacket 6. The engine illus-
trated is of the two cycle type having an ex-
haust port 7, the air intake not being shown,
although, a by-pass 8 is indicated for passing
the air, which is compressed in the crank case
to the cylinder when the piston is at substan-
tially the lowest part of the stroke. The pis-
ton 4 has a part 9 cut away to deflect air from
the exhaust port as the air comes from the by-
pass 8. The pocket 12 is formed in the upper
part of the cylinder when the piston is in its
position of the highest compression. The
valve 10 held in position by a spring 11 is
used in the head of the cylinder for the pur-
pose of relieving compression at the time of
starting the engine. Attached to the end of
the cylinder, and in any satisfactory man-
ner, as by bolts 12” is\a fuel plug 13, and ar-
ranged preferably tandem with the plug’ 13
is a compression plunger 14, the upper end of
which is shaped at 15 to form a fuel deposi-
tory. It will be seen that between the end
of the plug 13 and the end of the plunger, or
tuel depository 15, there is formed a compres-
sion chamber. As indicated in the drawings,
the plunger 14, preferably works in a slecve
16 constructed of suitable material and a
gasket 17 is placed between the end of the
plug 13 and the sleeve 16. Iixtending longi-
tudinally of the plunger 14 from the deposi-
tory 15,1s a passage-way 18, and from the pas-
sage-way 18, and substantially near the hot-
tom thereof is a cross bore 19. When the

1 is an engine cylinder having
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plunger is in the position shown in Fig. 1, the
cross hole or bore 19 is then in alignment with
an opening 20 in the engine or the sleeve 16
which establishes communication between the
compression chamber and the pocket 12. The
plunger 14 also is provided with a cross bore
46 leading from the longitudinal passage-
way 18 to the periphery of the plunger and
is adapted to be brought into alignment with
the hole 20 when the plunger 14 is substan-
tially near the end of its non-compression
stroke. 'The purpose of this will be later de-
seribed. o o

.By reference to Fig. 2, the relative position
between the cam 21 ‘and the compression
plunger 14, will be seen. .The compression

. plunger 14 1s held in proper position through

~ the medium of the aligning pin or screw 22,

“turn fhe plunger 14,
s stroke has been completed, through the me-
_dium of the cam 21. -The end of the fuel plug

30
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the end of which operates-in a slot 23, so that
the alignment of the passages 19 and 20 will

_be assured. “The lower end of the plunger 14
is surrounded with packing 24, held in posi-

tion by a gland 25. A spring 26 is used-to re-
after the compression

18 is preferably provided with a bushing 27
in which is seated a control valve 28 which
is held by a spring 29 so as to normally close
the opening into the compression chamber.
Mounted on the upper end of the plug 13
is a member 30 which acts as an abutment for
the spring 29. Valve 28 is opened at the prop-
er time in the cycle of operation by the lever

5 81 which is pivoted at 32 to a support arm 33.

Attached to.the upper end of the lever 31
preferably by an adjusting member 34 is a
push rod 35 which
which in turn is actuated by the cam 37. As
the valve 28 is. lifted, the fuel is injected
through the passage-way 38 into the compres-
sion chamber, it being understood that a fuel
pipe is adapted tobe fitted to plug 13 at the
point 89. The manner of feeding the fuel to
the passage-way 38 forms no part of my pres-
ent invention and therefore will not be fur-
ther described, it being obvious that various
means of feeding fuel to the passage-way 38
may be utilized. C

In operation, the position of the main work-
ing piston and the compression plunger are

shown at about the time when the fuel 1s being .

injected into the engine cylinder. Of course,
it is to be understood, that the plunger 14 may

; be timed with respect to the main working

piston so that the fuel Is injected into the cyl-
inder to give the maximum power from the
engine. Assuming that the parts shown. in
Fig. 1, are in the position as stated fluid prod-
ucts of combustion, which are compressed in

the compression chamber, forces the - fuel

~from the depository 15, formed in the upper
end of the compression plunger 14 through -

the bore 19 and the opening 20 into pocket 12
where fuel is ignited by the highly com-

is operated by a lever 36 -

1,751,989

pressed air therein. Asthe cycle of operation

vontinues, and the cam 21 reaches the point

40, the plunger 14 moves downward until the
port 46 is brought into registration with the
port 20 which ports are thus held in registra-
tion until approximately the point-41, on the
cam is reached when the cam moves the
plunger 14 upward shutting off the compres-
sion chamber from the pocket 12.  In the case
of Fig. 3 when the point 40 of the cam is
reached the end of the plunger 14 uncovers
the port or hole 20 and when the point 41 of
the cam is reached-the plunger moves upward
and closes off the connection to the pocket 12.
During the interval of time, the cam is mov-

ing from the point 40 to 41, the fluid products

80

of combustion at a relatively low pressure, as -

compared with the pressure directly after the
ignition takes place, is passed into the com--
pression chamber. Since it is impossible to
scavenge all the products of combustion from
the pocket 12 as the piston 4 moves upward,
these gases are forced into the compression
chamber and before any substantial amount
of air can enter the compression chamber, the
plunger 14 moves upward shutting off com-
munication with the pocket 12 as has been de-
scribed. ” During the interval of time the
products of ‘combustion are being trapped

into the compression chamber, it will be seen

by referring to Fig. 2 that the cam 87 pro-
duces an injection of fuel into the compres-
sion chamber which fuel is received by the
fuel depository formed at the end of the com-
pression plunger 14. As will be seen in Fig.

9 the control valve 28 can be adjusted to meter -

a definite quantity of fuel into the compres-.
sion chamber. After the fuel has been inject-
ed into the fuel depository, the valve 28 closes,
and shortly thereafter, the compression cycle
starts. When the plunger 14 reaches the posi-
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tion shown in Fig. 1 theri the fuel with the .

- products of combustion which have beén'com-

pressed, arve forced into the pocket 12, and
ienition takés place, By this arrangemient .
“he pocket 121is substantially cleared of prod-

116

uets of combustion as has been described and .

highly compressed undiluted air takes its
place thereby insuring proper ignition of the
fuel on injection and the products-of combus-

tion transferred and utilized in the compres-

sion chamber for fuel injection purposes.

It will be obvieus that vatious changes may
be made in the details for earrying my inven-
tion into practice; for example, the sleeve 16
may have more than one hole 20 in coopera-
tion with a eorresponding number of radially
extending holes in the plunger 14, it being -
understood that these holes are all in the same
horizontal plane and the section through the
engine shows but one pair of openings. Con-

115 -
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sequently, I do not wish to be limited to the

specific forms herein shown and described.

Having thus described my invention what -

I claim is: -

130
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1. In an internal combustion engine hav-
ing-a main ecylinder and a piston therein,
means for feeding fuel to said cylinder in-
‘cluding a compression - chamber having a
pluriger therein: with means for actuating
said plunger in'proper time with réspéct to
said piston, said plunger having a longitudi-
nal passige and a cross bore %each'n from
said passage to the periphery of said plunger,
said” engine’ having a single pdssage-way
which is-in alignment with said cross bore -
-, in the plunger when the plunger is at the end

" of its compression stroke, and means includ-
- ‘ing-said single passage-way in the engine for
- 15 trapping products of combustion in the com-
., - pression chamber when the plunger is at sub-
. Stantially ‘the end ‘of its mon-compression
‘stroke, and means leading into the compres-

- sion chamber from the end opposite the
" g0 plunger for passing fuel into the upper end
- of said compression chamber at the proper

time.» . - . ) -
»-~ 2 In an internal combustion engine of the
class described, means for feeding fuel to the
“g5. engine cylinder including an injection plug
- fitting in a bore in the end of the engine head,
‘a_sléeve fitting in said bore, a compression
plunger movably carried in said sleeve so as
. -to'form a compression chamber between the
30 end’of the plug and the plunger, said plung- -
“enid, being fgormed to act as a fuel depos-
- itory; said plug having means for passing a
regulated quantity of fuel to the depository,

10

3

bore leading from the longitudinal bore and

brought into alignment with said hole in the
sleeve when the plunger is near the end of its
compression stroke.

T4
with a combustion ehamber, a fuel compres-
sion chamber communicating therewith

through a single port, a plunger operable to

compress fuel in the compression chamber,
said plunger having a longitudinal fuel pas-
sageway leading from its head and a pair of
spaced apart cross bores leading therefrom

‘and each adapted to register with the bore

An engine comprising, in combination-

70

leading into the combustion chamber, one of

said cross bores being adapted to register with

-the bore in the combustion chamber when the

plunger is in the compression position to ad-
mit fuel into the combustion chamber and
the other cross bore adapted to register with
the bore into the combustion chamber when
the plunger is in the noncompression position
to admit products of combustion into the com-
pression chamber. :

In testimony whereof, I affix my signature.

’ WALDO G. GERNANDT.

- and ‘means for trapping products of combus- -

'35 tion'in said compression chamber comprising
.. % longitudinal bore in the plunger leading
.. from the end thereof, a passage-way through
_ - "thé wall of the sleeve into the engine cylinder
. ~and a cross'bore in thé plunger leading from
40 _the'lé)ngitﬁﬂi‘,ﬁ%libo d brought into align-
- mentw
er-i ar the end of’ its non-compression
-+ stroke and fiirther-‘means for injecting the
- tuel ‘after’-compression of the products of
- 45 combustion including a second cross bore,
" from the longitudinal-boré in the plunger,
brought into alignment. with-the passageway
* : ~in the sleevé when the plunger is substantial-
Iy near the end of its comipression stroke.
50 - 3. In an internal combustion erigine hav-
- ing a'cylinder and piston therein, a gas pock-
et formed at the upper end of the cylinder,
a sleeve forming a part of the wall of said
pocket, &’ plunger in said :sleeve carrying a
zs5.fuel depository, a fuel plug positioned in the
“engine and forming with the plunger a com-
'pression.chamber with means carried by the
- "plug for’ passing fuel to said depository,

means for passing products of combustion -

"3 from said pocket to said chamber, when the
. plunger is near the end of its non-compression
stroke, including & hole through the sleeve,
and means for injecting the fuel and products
of combustion into said pocket including a

» longitudinal bore in the plunger and s cross

‘with'said passage-way when the plung- -
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