M. TENDLER 2,295,436

INTERNAL COMBUSTION ENGINE

Sept. 8, 1942.

Filed July 3, 1940

Nnwy

N

. Ll llld

A !
S

[ SR | IR T

| -
)

3
8§

, Max Lendler

e e et ANAMARCANANNN

N
4

Y
VN
7

v

)

XN /4
\ ,\N\\

N R SS C aelxy

Y - -~ e w LR RN




Patented Sept. 8, 1942

2,295,436

UNITED STATES PATENT OFFICE
' ' 2,295,436
INTERNAL COMBUSTION ENGINE
Max Tendler, Los Angeles, Calif.
Application July 3, 194€, Serial No. 343,812
(CL 60—320)

4 Claims.

This invention relates to improvements in ap-
paratus for eliminating noxious elements of ex-
haust gases in internal combustion engines.

In United States Letters Patent No. 2,217,241
issued October 8, 1940, there is disclosed a sys-
tem and an apparatus for destroying noxious
elements such as carbon monoxide, aldehyde and
mercaptan, by continuously introducing air un-
der pressure into the exhaust ports of an in-
ternal combustion engine, from nozzles or con-
duits which are sufficiently close to the valves
or intake ends of the ports to insure that the
portions of the exhaust gases into which oxygen-
izing air is discharged will be ignited by flames
extending into said ports when the valves are
open.

The present application has for its primary
purpose the provision of an improved apparatus
which will operate under the principles set forth
in said patent but in a much more reliable and
efficient manner, and be subject to installation
without necessitating the drilling of openings in
the exhaust manifold or changing the construc-
tion of the engine parts, by reason of the use

of a new form and arrangement of means for 2

introducing directly into the exhaust ports a
gaseous oxygenizing fluid for promoting the com-
bustion in said ports of the noxious elements of
the exhaust gases.

Another purpese of my invention is to provide
for treatment of the exhaust gases as aforesaid
without restricting the normal flow thereof
through the exhaust ports, or overheating or
otherwise damaging the valves; while at the
same time insuring that the introduction of the
oxygenizing air takes place in such manner as
to promote a more thorough combustion than
heretofore, whereby destruction of a greater pro-
portion if not substantially all of the noxious
components is attained.

A further purpose is to provide for the intro-
duction of jets of oxygenizing air into the ex-
haust ports so as to form substantially conical
patterns which “fill” the ports and are projected

towards the valves from tubular or annular noz-

zle members lining the discharge ends of the
ports. These conical patterns have their apices
centered in the ports but terminate short of
contact with the valves to avoid overheating or

other damage thereof. 'The tubular nozzle mem- !

bers afford substantially normal and unrestrict-
ed communication of the ports with the exhaust
manifold and permit of the connection thereto
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of air supplying conduits or pipes without neces-

sitating the extension or passage of the con- ¢

e
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duits or pipes through the manifold. Moreover,
the tubular nozzles are adapted 'to be secured
between the engine block and -manifold, - like
wagshers or gaskets, and are mounted in and cen-
tered by the ports whereby the use of extrane-
ous fastenings is unnecessary.

My improved apparatus may be said to advan-
tageously provide for the discharge of the oxy-
genizing air from the surrounding “walls” of the
exhaust ports between the ends thereof. The air
may be discharged to form a curtain directed gen-
erally inwardly to meet and thereby thoroughly
“mix” with the outflowing exhaust gases at points
sufficiently close to the valves to insure that the
flames from the openings controlled by said
valves will ignite the mixture and thereby provide
for a thorough combustion and destruction of the
noxious components without damaging the valves.

With the foregoing objects in view, together
with such other objects and advantages as may
subsequently appear, the invention is carried in-
to effect as illustrated by way of example in the
accompanying drawing, in which:

Fig. 1 is a fragmentary vertical sectional view
of a portion of an internal combustion engine as
when equipped with apparatus embodying my
invention;

Fig. 2 is a fragmentary enlarged perspective
view of the tubular nozzle of my invention shown
removed from the engine, and as connected with
the air conduit, the nozzle being broken away
and sectioned to show the nozzle orifices;

Fig. 3 is a fragmentary sectional view taken
on the plane of line 3—3 of Fig.1;

Fig. 4 is an enlarged fragmentary vertical sec-
tional view of a modified form of my invention;
© Fig. b is an enlarged fragmentary vertical sec-
tional view of another modified form of the in-
vention;

Fig. 6 is an enlarged fragmentary vertical sec-
tional view of another modified form of the in-
vention;

Fig. 7 is a fragmentary perspectlve view of
another modified form of the invention.

With particular reference to the drawing
wherein there is partly shown a conventional in-
ternal combustion engine A having a substan-
tially L-shaped exhaust port B provided at its
intake end with a valve C, the axial stem D of
which extends downwardly through and is ex-
posed in the port, it is. seen that the apparatus
embodying my invention primarily includes a
tubular or annular member 10 serving as a noz-
zle for introducing oxygenizing air into said port
and also as a coupling and exhaust gas passage-
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way between the outlet end of the port and a
conventional exhaust manifold E. In associa-
tion with or embodied in this tubular nozzle
member is discharge jet or orifice forming means
il for discharging directly into and angularly
across the exhaust port, but also in a direc~
tion generally toward the valve stem D, a Jjet
pattern or jets of a gaseous oxygenizing fluid un-
der pressure, such as air, and which is continu~
ously supplied to the nozzle member from a
branch pipe 12 leading from a supply manifold
13 connected with a source of supply of such
gaseous fluid, not shown.

As shown in Figs. 1, 2, and 3 the tubular nozzle
member 0 comprises a tubular open-ended body
14 adapted to have one end portion extend into
the discharge end of the exhaust port so as to
be circumferentially spaced from the surround-
ing wall of the port, except at the extremity of

said end portion where an outstanding peripheral ¢

bead or flange 15 makes a close fit with said sur-
rounding wall. Surrounding and formed in-
tegral with the outer end of the body 14 is an
annular “cup-shaped” flange 16 which is adapted
to contact the engine block !T around the out-
let end of the port as shown in Figs. 1 and 3
whereby with the flange I5 there is formed an
annular air chamber 18 between said body and
the surrounding wall of the port. In the body
{4 is an opening (9 with which the air feed pipe
12 is connected and in the connection, it is im-
portant to note that it is unnecessary to form
openings in or extend pipes through the ex-
haust manifold or change the construction of
the engine parts in order to introduce air into
the exhaust ports in accordance with this in-
vention. '

As shown in Figs. 1 and 3 the exhaust mani-
fold E abuts the outer face of the flange {6 so
that the intake port 28 of the manifold registers
with the ocuter end of the body. Inasmuch as
the member 12 is seated in the exhaust port and
engages the engine block and exhaust manifold,
it is seen that it is held in place by the latter,
which has the conventional fastening elements
21 for securing it to the engine block. It is now
seen that the exhaust gases will pass freely from
the exhaust port into the exhast manifold in-
asmiich as the member 19, offers little or no re-
sistance to the flow. of gases.

The jet or orifice forming means hereinbefore
designated {! to some extent is embodied in the
construction for forming the annular air cham-
ber but is primarily provided by means of cir-
cular series of minute orifices 22 formed in the
body 14 at the juncture thereof with the periph-
eral flange 15, said orifices being inclined as
shown in Figs. 2 and 3 so that the air jets will be
directed angularly crosswise of the port and con-
verge at the center of the port. These jets are
discharged from points within and surrounding
the port, somewhat toward the valve stem D but
converge short of said stem and thereby form a
conical pattern or curtain of air, occupying the
full cross sectional area of the port, so that the
hot and “flame containing” portion of the ex-
haust gases will be oxygenized sufficiently to in-
sure that combustion of the noxious elements
thereof will take place. As pointed out in my
patent hereinbefore identified, it is necessary
that the nozzle be close to the inner portions of
the port in order that jets of air will oxygenize
the exhaust gases at points where the flame
extending into the port will ignite the resultant
mixture.
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In the present apparatus, the tubular nozzle
{0 is extended directly into and surrounds the
port and this insures that the air jets will oxy-
genize the exhaust gases in the “flame” zone of
the port and that the resultant mixture will be
ignited whereby to destroy by combustion with-
in the port the noxious elements of the gases.

As in my patent, the present apparatus in
continuously discharging air under pressure in
the particular manner here provided, efiectively
scavenges the exhaust system when the exhaust
valves are closed, and also keeps the exhaust
ports charged with oxygenizing air so that ef-
fective destruction of the noxious components by
combustion in the ports will take place imme-
diately the exhaust valves are opened and con-
tinue as long as such components of the exhaust
gases are present in the ports.

It should be noted that while I have shown
but one of the tubular nozzle 10 and ifs asso-
ciated elements, it is obvious that one of these
nozzle units is used for each exhaust port of
the engine and that such units may be readily
incorporated with internal combustion engines
of various types and other than here shown, as
within the scope and purview of the invention
shown, described and claimed in this application.

One feature of advantage afforded by the ap-
paratus of my invention is that it is unnecessary
to modify, alter or change the construction of
the engine in order to attach the apparatus
thereto, since it is apparent that it is only neces-
sary to remove the exhaust manifold, fit the
nozzles 10 in the exhaust ports, then replace the
manifold and connect the air supply manifold
13 to a suitable source to install my apparatus
on an engine.

Referring to Fig. 4, it is seen that a modified
form of my invention may take the form of a
tubular body or nozzle member 24 having an an-
nular “cup” flange 25 at its outer end adapted
to engage gaskets 25’ set in an annular recess
26 in the outer face 27 of the engine 28. ‘The
body 24 extends into and is circumferentially
spaced from the wall of the exhaust port 29 to
form an annular air chamber 30. Air is sup-
plied to this chamber from a source under pres-
sure, not shown, through a pipe 31 connected
with the body 24 between the manifold 32 and
engine 28. A ring 33 is seated against a shoul-
der 34 formed by a counter-bore 35 in the wall
of the exhaust port and has a beveled inner
face 36 which is disposed in outwardly spaced
relation to the beveled annular face 31 on the
inrer end of the body 24. These beveled faces
define between them an annular orifice through
which a conical jet of air is discharged from
the air chamber 39 directly into the port. In
order to vary the size of the annular orifice the
gaskets 25’ are used as shims whereby the body
24 may be adjusted longitudinally to vary the
spacing of the beveled faces 36 and 31. This
form of the invention operates in the same
manner as the previously described form but
differs therefrom in that it has an annular air
discharge orifice formed between the ring 33 and
the inner end of the body 24 and also in that
it requires the formation of the gasket recess 26
and the counterbore 35.

As shown in Fig. 5 another modified form of
the invention is the same as that shown in PFig. 4
except that the ring 33 is omitted. As the parts
are alike in the forms shown in Figs. 4 and 5, the
same reference characters are used but in Fig. 5
are distinguished by the character a. In omitting
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the ring the shoulder 34c is beveled whereby the
annular discharge orifice 31¢ is formed between
the inner end of the body 24a¢ and said shoulder.
This modification operates in the same manner
as the other forms of my invention as herein-
before described.

In Fig. 6 I have shown another form of my
invention in which certain parts are built-in.
This form is particularly adapted for use in fac-
tory installations. As here provided a tubular
nozzle member 40 is countersunk in the engine
block 41, the exhaust port 42 being provided with
counter bores 43 and 44 respectively receiving the
body 45 of the tubular member 40 and an annular
flange 46 on the outer end of said body. The
body 45 is spaced circumferentially of the sur-
rounding wall of the port 42 to form an annular
air chamber 47 supplied with air from passages
48 formed in the engine block and connected with
a source of supply under pressure, not shown.

The exhaust manifold 49 is connected with the
engine block in the conventional manner and
holds the tubular member 40 in place in the same
manner as in the other forms of my invention
hereinbefore described. The inner end of the
body 495 is beveled as at 58 and is opposed to a
keveled shoulder 51 at the inner end of the coun-
terbore 43 whereby to provide an annular dis-
charge orifice as in the form of the invention
shown in Figs, 4 and 5. This form of my inven-
tion operates in the same manner as those shown
in Figs. 4 and 5.

Yet another modification as shown in Fig. 7
comprises a tubular body 53 similar to the one in
Fig. 5. In this form the “cup” flahge 54 sur-
rounding the outer end of the body is provided
with laterally extending apertured ears 55 to
provide for bolting the unit to the engine block in
any suitable manner which it is not deemed nec-
essary to illustrate. The air supply pipe 56 leads
into the air “chamber” §1, at the top of the
flange §4. This form of my invention may be
more desirable than the others for certain types
of engines but operates and is installed in the
same manner, as is obvious.

While T have shown and described specific em-
bodiments of my invention I do not limit myself
to the exact details of construction set forth, and
the invention embraces such changes, modifica-
ticns and equivalents of the parts and their for-
mation and arrangement as come within the pur-
view of the appended claims,

I claim:

1. An apparatus for eliminating noxious com-
ponents of exhaust gases in internal combustion
engines, including an open ended tubular member
adapted to extend into the discharge end of an
exhaust port of such an engine and to establish
an unrestricted exhaust gas pasasgeway from the
port to the exhaust manifold, said member being
adapted to be spaced from the wall of the port to
form an air chamber extending into the discharge
end of said port, means for supplying air to said
chamber, and means in association with said
member for defining an outlet within said dis-
charge end for discharging air inwardly from
sald discharge end, said outlet being arranged to
lie sufficiently close to the portion of the port
into which flames extend from the engine cyl-
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inder to insure that the portions of the exhaust
gases into which the air is discharged will be ig-~
nited by said flames.

2, In combination with an internal combustion
engine, including a cylinder, an exhaust port, a
valve at the inner end of said port and an exhaust
manifold at the outer end of said port; a tubular
member open at its ends and having one end dis-
posed within said port and its other in communi-
cation with said manifold for affording normal
egress of gases from the port to the manifold,
means associated with said member for defining
an air chamber which extends into and sur-
rounds the cuter end of said port, means for sup-
plying air to said chamber, and means associated
with said member for defining an outlet within
sald outer end for discharging air into said port
in a direction toward said valve for supporting
combustion within said port, the air from said
chamber.

3. In combination with an internal combustion
engine having cylinders and exhaust ports there-
in and an exhaust manifold, of members disposed
between the exhaust ports and the manifold and
having passages therein affording normal com-
munication between the said ports and said
manifold, means providing air chambers in as-
soclation with said members, means for intro-
ducing air under pressure into said chambers, and
air discharge means for discharging air from
points in said chambers located within said ports
for promoting combustion therein of noxious ele-
ments of exhaust gases, the means providing said
air chambers including portions of said air cham-
bers including portions of said members extended
into and spaced circumferentially from portions
of the walls surrounding said ports, and other
portions on said members abutting said cylinders
at points surrounding said ports and closing the
outer ends of the spaces between the aforesaid
circumferentially spaced portions.

4. In combination with an internal combustion
engine having cylinders and exhaust ports there-
in and an exhaust manifold, of members disposed
between the exhaust ports and the manifold and
having passages therein affording normal com-
munication between the said ports and said mani-
fold, means providing air chambers in associa-
tion with said members, means for introducing
air under pressure into said chambers, and air
discharge means for discharging air from said
chambers into said ports for promoting com-
bustion therein of noxious elements of exhaust
gases, said air discharge means providing for in-
troduction of the air from the walls surrounding
the passages in said members, and angularly into
and in a direction towards the inner ends of said
ports, said means providing said air chambers
including portions of said members extending in-
to and circumferentially spaced from portions of
the walls of said port, and annular portions on
said members having cylinder-engaging faces ex-
tending at right angles to the longitudinal axes
of said members and engaging said cylinders at
points surrounding said ports for closing the out-
er ends of the spaces defined between said op-
posed portions,

MAX TENDLER,




