Nov. 12, 1935. - J. G. VINCENT 2,020,530
: INTERNAL COMBUSTIONVENGINE

Filed April 27, 1931

=4
: ¥ v 20 b o= RO
511-7) 2 38,27 il
30 ; 37 36 .40 .
- @ ] @ : 79
0| |
i
35 |
o = .
: fs3| 1 25
26 b= ‘1 !

ZzNS ) S
£L9X I\ o : | == =
27— \ ) 3z

S48)46 D | 54 26
e\ el o IIITNS LD 5 L
. = s = — ol T \
25 2 = J:"‘_3_2___\IL ' B | —y | 23 29
- 23
O | I ;
43 " T )
| L —-22
44 B | %
24 . 4 144
® P \
L 31 /zz
B . . ¢
B AR '
“ - é n 1z
: Nt
5 N 23
9 ‘EZ\} | - N _ ! 9
47 !'il - \Z@ §-14 t7 10
i 1 ;

B
JYIUQ’H{'O‘L

LEssE 5. VINCENT.

y OZ%‘« ;//4@—

ttor ey




~ Patented Nov. 12, 1935

<9

10

oty

t

10

13

o}

en
(5]

'

2020530

UNITED STATES PATENT OFFICE

lNTE_RNAL COMBUSTION ENGINE )

Jesse G. Vincent, Detroit, Mich., assignor to Pack-
ard Motor Car Company, Detroit, Mich., a cor-

poration of Michigan
Application April 27,
5 Clalms.

T_his invention relates to internal combustion
engines. o

. An object of the invention is to automatically
ventilate spaces which are closed in around an
internal combusticn engine so that gas and vapor
will be removed. : '

Another object of the invention is to provide an
internal combustion engine in which closed-in
spaces within the walls of the engine are ar-
ranged in communication with the fuel inlet
manifold so that any accumulating gas or vapor
will be removed by the suction. - '

Still another object of the invention is to pro-
vide suction means for removing gas and vapor
from beneath the head cover plate of an internal
combustion engine. )

A further_ object of the invention is to provide
suction means for removing gas and vapor from
a closed-in compartment along the side of an
internal combustion éngine cylinder block.

Other objects of the invention will appear from
the following description taken in connection
with the drawing, which forms a part of this spec-
ification.

The drawing shows a vertical sectional view
of an internal combustion engine having my in-
vention incorporated therewith.

The ‘internal combustion engine illustrated is
of the Diesel four-cycle type; however, the inven-
tion can be incorporated with other forms of in-
ternal combustion engines. The crank case {8
has a top wall 1f upon which a cylinder block
12 is supported by shouldered portions {3, the
skirts {4 of the cylinders extending through
openings in the top crank case wall. Upon the
cylinder block there is mounted a head block i85,
one side of which terminates in the same ver-
tical plane with the adjacent side of the cylinder

block and the other side of which overhangs the -

adjacent side- of the. cylinder block. An intake
manifold {6 exitends along the side of the head
block which is flush with the cylinder block and
“an exhaust manifold #7 extends along the side
of the head block which overhangs. the cylinder
block, such manifolds being secured to the head

block by suitable means such as bolts 8. It will.

thus be seen that the manifolds overhang the
finnged portion 13 of the cylinder block and ex-
tend laterally from the head block.

A cover {8 encloses a space beyond the end of
the head bisck and overlies a portion of the inlet
manifold, such cover being secured tc the head
block by suitable means such as bolts 28. ‘The
sides of the cover engage against the upper por-
tion of the manifolds. Side cover plates 2i en-
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close the spaces 22 between the sides of the cyl-
inder block and the overhanging manifolds, such
cover plates being secured at their lower ends
to the cylinder block and at their upper ends to
the manifolds by suitable means such as bolts 23. &

Within cach. of the cylinders 24 there is ar-
ranged 2 piston 25 which is connected with the
crank shaft (not shown) by the usual rod 26. -
The air intake manifold includes ports 27, each
of which communicates with a passage 28 leading 10
through the head of the cylinder block into & cyl-
inder, such passages 28 being in the form of a
venturi and extending at an angle to the cylinder
axis and tangential to the inner -wall thereof.
The exhaust manifold is formed with ports 28, 13
each of which communicates with a port 3¢ lead-
ing through the cylinder head block into the cyi-
inders. The cylinder block is provided with
chambers 2% extending around the cylinders and
the head block is provided with chambers 32 ex- 20
tending around the valves, and a water cooling
system of the conventional type is connected with
such chambers. The head block is secured to
the cylinder block by means of bolts 33 which
is the ususl practice in securing such elements 2%
together in Diesel engines. )

Each of the inner ends of the exhaust ports

- 80 is controlled by & valve 3& which extends

through & guideway in the head block and is
normally maintained in closed position by a coil 3t
spring 35. Each of such valves is opened through
suitable mechanism driven from the crank shaft
of the engine which includes individual rock
levers 36 pivotally mounted, as indicated at 37,
on top of the head block and each carrying a 35
roller 28 which engages the end of the assoclatec
valve projecting beyond. the end of the head
block. The inner end of each of the ports 28 is
controlled by a valve 33 which extends through a
bearing in the nead and projects therebeyond 40
and is normally closed by & coil spring 40. These
inlet valves 38 are opened through suitable mech-
anisms driven from the crank shaft, which in-
cludes rock levers 4f mounted on a shaft 42
The valves extend beyond the end of the head 49
block and the springs and rock levers are ar-
ranged exteriorly of the head block and ail of
such mechanism is enclosed by the cover {8. It
will be understood that the inlet valves ars me-
chanically opened only during the intake strokes 80
of the pistons and that the exhaust valves are
opened only during the exhaust strokes of the
pistons. .

Arranged along each side of the cylinder block
is a plurality -of fuel injection devices, indicated 56
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generally at 43, which are enclosed by the cover
vlates 2§, These liquid fuel injection devices in-
clude a pump section contained within the hous-
ings 44 and a nozzle section contained within
the housings 48, the nozzle portions being rigidly
secured to the cylinder block by suitable means
such as bolts 48. There is a nozzle on opposite
sides of each cylinder which extends through
openings in the cylinder wall so that atomized
liquid fuel under high pressure can be injected
directly into the cylinder. Suitable articulated
push rod mechanism 47 is associated with each
injection device and extends through the top
wall of the crank case and actuates the pump
portions, such push rods being operated through
suitable cam means driven from the crank shaft
in a conventional manner.

During the suction strokes of the pistons, air
is drawn through the manifold and the ports 21
and the passages 28 into the cylinders, the valves
39 being opened during such periods. After the
alr intake strokes of the pistons, there are com-
pression strokes and near the end of the com-
pression strokes fuel injection devices project
atomized liquid fuel into the air rotating in the
cylinders, forming a combustible mixture which
ignites and causes working strokes of the pistons.
After the working strokes, the exhaust valves
open and the pistons operate in their exhaust
strokes. ‘The fuel mixtures which are formed
within the cylinders ignite through heat de-

‘veloped by compression.

I have found that water and oil vapor and
gas collect in the chambers 22 in which the fuel
injection devices are housed, as well as in the
space enclosed k. the cover 19, due to the heat
developed and to the presence of moisture and
oil which has leaked. therein. The presence of
such gas and vapor, if retained in such spaces,
causes a chemical reaction on the enclosed mech-
anism which is very undesirable because of rust-
ing and other changes caused in the physical
properties thereof, and this invention is directed
to a means for ventilating such spaces so that
the gas and vapor will be withdrawn therefrom

- a8 they form. To this end, I provide openings

48 through a wall of the intake manifold which

- will ‘establish communication betweén the ports

27 and the space 22 therebelow. I also provide
similar openings 48 in-the upper wall of the in-

" take manifold which:establishes communication

with the space enclosed by the cover 18. During

the suction strokes of the pistons, gas and vapor
_will be drawn through the openings 48 and 4%
. into the ports 21 and will be moved by suction

with the air charges through the passages 28
Into the cylinders, and in this manner gas and
vapor will be removed from the enclosed spaces
during operation of the engine. Passages § are
provided to establish - communication ' between
the crank case and the separated spaces 22 on
each. side of the cyllnder structure’ so that any

" gas or vapor in the: space below the exhaust

- manifold would first be drawn into the crank case

through one of the passages 8 and from th.re

-through the other space 22 into the air intake

manifold.
Assoclated with each of the openings 49 is a
tube -88 which is screwed therein to establish
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communication hetween the top of the space en-
closed by the cover 19 and the ports 21. This
tubular extension is designed to withdraw vapor
and gas from the space within the cover 19 at

" the point where the temperature is the highest. @

If desired, the cover may be provided with an
air inlet port, one form of which is shown at 81,
so that the air can be drawn from the outside
of the casing and moved through the tubular
extensions 850 along with the gas and vapor 1@

. through the ports 27 and the passages 28 into

the cylinders during the suction strokes of the
pistons. Through the use of an air inlet device
associated with the cover 18, the space bounded
thereby is better ventilated; however, such air 15
inlet is not requisite to the removal of air and
gas from the space enclosed by the cover.

While I have herein described in some detail
a specific embodiment of my invention, which 1
deem to be new and advantageous and may spe- 20
cifically claim, I do not desire it to be under-
stood that my invention is limited to the exact
details of the construction, as it will be apparent
that changes may be made therein without de-
parting from the spirit or scope of my invention 25

What I claim is:

1. In an internal combustion engine, a cylinder
block, a head block, an intake manifold sécured
to one side of the head block, a cover enclosing
a space beyond the head block and a portion of 30
the manifold, and a passage through the manifold
wall establishing open communication with the
space enclosed thereabove by the cover.

2. In an internal combustion engine, a cylinder
block, a head block, an intake manifold secured 35
to one side of the head block, a cover enclosing
& space beyond the head block and a portion of
the manifold, said manifold wall beneath the
cover having an opening therein establishing
communication between the enclosed space and 49
the interior thereof, and a tube in said opening
leading to a point in the enclosed space remote
from the head block.

3. In an internal combustion engine, a cylinder
block, a head block secured on the cylinder block, 45
an intake manifold fixed on one side of the head
block and overhanging the cylinder block, and a
cover fixed to the manifold and the cylinder block
enclosing & space to house engine mechanlsm,
said manifold having an opening through its wall ;
establishing communication with said space.

4. In an internal combustion engine, a cylinder
block having separate compartments along each
side thereof, a head on one end of the cylinder
block having alr passages therein leading to the ;3
interior of the cylinders, a crank case on the other
end of the cylinder block, and vent means be-
tween the compartments and the crank case and
between one of the compartments and the alr
passages in the head. 60

5. In an internal combustion engine, & plu-
rality of sections forming cylinders, enclosed
chambers adjacent the cylinders and -air inlet
passages leading into the cylinders; and means
wholly within the confines of the outer walls of 4
the sections establishing direct communlcatlon
between the chambers and the air intake passages.

JESSE G. VINCENT.‘



