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To all whom 1t may concern:

Be it known that T, Hueo C. Giesox, a
British subject, residing in the borough of
Manhattan, city and State of New York,
have invented certain new and useful Im-
provements in Internal-Combustion Engines,
of which the following is a description, ref-
erence being had to the accompanying draw-
ings, forming a part hereof.

My invention pertains to devices and con-
structions which would usually be used in
connection with internal combustion en-
gines, but likewise of broader application;
while in particular their use in conjunction
with engines is most advantageous when em-
bodied on an automobile.

In the form of my invention herein shown
and deseribed is illustrated the use of my in-
vention in what is generally known as a
muffler or exhaust silencer for an internal
combustion engine. In this connection it is
well-known that for various practical rea-
sons it is not, in the general use of engines,
particularly on automobiles, feasible to ex-
haust the products of combustion directly
into the ailr from the cylinder. The
noise is one serious objectien, while the loca-
tion of the engine 18 usually such as to
bring a direct exhaust where the gases will
be obnoxious or dangerous. The nsual prac-
tice is to lead the exhaust gases from one
or more cylinders, through a common ex-
haust pipe to the rear of the vehicle, or in
other engines to any desired exit. The result
of so confining the gases usually causes a
back pressure in the cylinder resisting the
expulsion of the products of combustion.
In order, however, to deaden or muflle the
noise of the final exhaust, numerous forms
of devices, called silencers or mufllers, have
been used which can generally be described
as involving baffle-plates against which the
gag is impinged and which divide a box into
alternating compartments, or otherwise
necessitating a cireuitous, irregular path with
twisting and turning before the final outlet.
Such devices cause soine and often consider-
able back pressure in the cylinder, resisting
the expulsion of the products of combustion,
and which consequently amounts to lost
work on the part of the engine. I have over-
come all of the objections usual in devices of
this character, and by my invention secure
a substantially complete muflling of the ex-
haust of gases from an intermittent source
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lof expulsion, and in addition, when used
with an internal combustion engine, my in-
vention causes an average effective vacuum
which tends to draw products of combus-
tion out of the cylinder at the time of the
exhaust, which avoidance of back pressure
at that time means a direct gain in power
for the engine. In the actual practice of
my invention in such applications, T find
that measurements show a very substantial
vacuum under the conditions above stated
and a corresponding improvement in the
operation of the engine, in connection with
which the device hias been used.

To more specifically describe one form of
my invention, I have shown in the accom-
panying drawings in—
~ Figure L. a side view of a gasolene engine
in part section, with the connections from
the exhaust to the mufller; Fig. T1. a Iongi-
tudinal section through the muffler shown in
Tig. 'I.; Fig. IIT. an end view of section
taken at ITT—I1T in Fig. I1.

In the particular form of embodiment of
my invention, which I have chosen to illus-
trate herewith, 1 is a gas engine, 2 the ex-
hanst valve thereof, 3 the exhaust port, 4
the exhaust pipe connection to the mufller 5.
The mufller comprises the intake A, the con-
ical casing B, spirally arranged deflectors
or walls C, the outlet D of the conical cas-
ing, the spiral deflector E, the rod F and
outer casing G, ends H, H’, the openings
J from the outer casing, muffler clamping
nuts 7, brackets X and bracket clamping
nuts .

Referring to the drawings of one particu-
lar form of embodiment of my invention,
the engine 1 may be any internal combus-
tion engine such ag a multi-cylinder engine
used in an automobile, which upon the rais-
ing of the exhaust valve 2 allows the pas-
sage of the products of combustion through
the exhaust port 8, which are carried by the
exhaust pipe 4 to the muffler. The exhaust
pipe enters the cylindrical casing of the
mulfler in a tangentlal direction, so that the
gases leaving the exhaust pipe are gradually
turned in their movement in the muffler by
the curved surface of the conical casing B.
They enter the conical casing at the larger
end, and the spiral walls or partitions C
guide the gases in a helical direction toward
the smaller end of the case B. In this man-
ner the axial direction of the moving column
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of gases 13 gradually deflected to a smaller
and smaller radius of twisting until they
substantially constitute a vortex at the
smaller end of the casing B. At this end,
however, a peripherically large portion of
the side of the casing B is cut out leaving
an aperture relatively Iarger than the area
of the inlet A. IFashioned to this outlet D
is a spiral deflector K, as shown in Fig. T1T.,
which guides the gases, now subject entirely
to centrifugal force, outwardly into the
space formed by the larger surrounding cas-
ing G through which they pass to the exit
from the outer casing consisting of numer-
ous holes or perforations J. Convenience of
manufacture is offered by constructing the
conical casing B with its internal construec-
tion and slipping the same into the cylin-
drical casing G and affixing the caps H and
H’ to either end, and passing a rod F from
end to end through the caps H and F’, while
nuts / screwed onto either end of rod F
clamp the entire mufller construction firmly
together as a unit. For convenience of at-
taching the mufiler, T have in this particu-
lIar embodiment extended the rod T at either
end so that it may engage brackets X K
cenveniently attached at any suitable place
to the automobile or other object, and by
means of the nuts £ the muflier as a unit can
be firmly attached or readily detached from
or into position. In this construction ex-
haust gases enter the larger end of the con-
ical casing B, and as in the form shown I
have inserted an internal smaller conical
casing 0, a passage is formed between the
inner cone b and the outer cone B, and the
partition walls C, so that the gases are
gradually turned in their direction of move-
ment, but the section of the passageway is
increasing as the smaller end of the casing
B is approached, so that the gases may ex-
pand, tending gradually to rveduce to at-
mospheric pressure. The dimensions of the
device ave such that they have substantially
expanded near or to atmospheric pressure by
the time they reach the vortex of the end of
the cone, but in so doing they have not been
obstructed by any baflle-plate and therefore
their momentum has not been decreased. At
the same time the arrangement has brought
the convolutions of the passageway com-
pactly together, so that in the small space
permissible for a device of this character a
long passageway and ample distance for
expansion and time for expansion has been
achieved. A most important point, how-
ever, 1s involved in the fact that the dis-
charge from the exhaust pipe 4 into the
mufller casing is at the larger end of the
conical casing, so that any noise, owing to
the inrushing gases, is not magnified as
would be the case in originating a noise at
the smaller end of a flaring compartment.
As the volume and speed of inrushing gases
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varies with the operation of an engine of
this character, and may vary in any source
of intermittent discharge in connection with
which my apparatus may he used, it is not

always possible to determine fixed propor- ;

tions of the passageways or the pitch of the
helix, which will give the absolutely accu-
rate time and size for expansion of the gases
to atmospheric pressure, under all of the
varying conditions. For such varying con-
ditions I therefore prefer to add the addi-
tional outer casing (&, which receives the
gases from the conical casing and from
which they then find their way into the
outer air, as through the perforations ov
any other suitable means in the outer shell.
To more gradually deflect these gases from
the small end of the conical casing B, I
adapt the spiral or evolute compartment,
and to still further aid in the gradual de-
flection of the direction of movement, I
flare the compartment outwardly toward the
exit end of the larger casing.

‘While I have shown and fully deseribed a
particular form of embodiment of my inven-
tion in a structure which has given most
remarkable vesults in actual practice, I do
not wish to confine myseltf to the particular
construction shown and described. Tn many
cases 1t Is unnecessary toinsert the inner cone
b, but the movement of the gases leaves an
inert core while the gases thus swirl out in
contact with the outer casing. As the initial
deflection to a circular motion is at the large
diameter of the cone B, the skin friction at
the entrance of the mufller is minimized and
the small yvetardation due to contact with the
surfaces is very gradually increasing.

An important feature involved is a fact
that with no obstructions, the gases pass
through my muiller expanding as desired,
and gradually exhausting silently and under
little pressure, but, maintaining their mo-
mentum, a practically continuous column or
moving mass proceeds through the structure
substantially unaffected by the intermittent
or pulsating discharge from the exhaust
port of the engine. As a result the mass of
gases passing uninterrupted when the ex-
haust valve 2 is closed, tends to create a
vacuum in the exhaust pipe 4.

I have found that a very substantial suc-
tion is produced in the exhaust pipe in the
use of my invention, whereas in engines
heretofore an obstacle to high efliciency has
been a back pressure in the exhaust pipe.
With my mutller it is posible to get such a
suction that upon the opening of the ex-
haust valve the exit of products of combus-
tion will be more rapid than has heretofore
been possible, which reduces the pressure at
that stroke of the engine, and sucking out
the gases as it does, has the effect of more
thoroughly scavenging the cylinder than is
possible in the use of other forms of mufflers.

<t

80

90

100

110

115

)
ta
v




10

15

[4>]
ot

40

=24
o8

60

65

965,135

This is particularly advantageous in 2-cycle
internal combustion engines preventing
many of the troubles which have heretofore
existed.

In actual practice the substitution of my
mufller for the usual form of mufflers, has
made possible increased power and greater
flexibility in the engine, readily and very
substantially enabling an increase in speed
of operation and other advantages.

While various other forms of construction
could be made to embody my invention, it
will be seen that having the stream of gases
deflected, as deseribed, brings the portions of
the passage side by side resulting in the
maximum possible length of passageway for
a given over-all size of apparatus. Under
some conditions of operation I have found
that substantially all noise is eliminated, and
the beneficial results of my invention ob-
tained without any additional outer casing
beyond the conical casing. In its thus
simple form my device consists of a piece
of bent sheet metal secured at its edges, into
which may be loosely or otherwise placed
a band of sheet metal which forms the
spiral. TIn all, this comprises a device ex-
tremely cheap in construction and simple in
manufacture, and with all the very great
advantage inherent to the particular de-
sign. The structure at the same time is
light and can readily be attached to a ve-
hicle or any suitable place in proximity to
the engine in codperation with which it is
used.

Tt will be noted that the gases are free to
escape at the small end of the expanding
passage, and as their momentum has been
maintained, no sudden change in their di-
rection having been caused, they issue due
to centrifugal force and practically suck the
column of gases behind them. In other
forms suitable deflectors made caunse the
sneking outlet in view of the momentum.

As it will be seen that my invention may
be embodied in various forms and con-
structed with various changes in design and
material, and used in various connections
other than such as have been herein specif-
ically described or shown, what I claim and
desive to secure by Letters Patent is:

1. Tn combination with an internal com-
bustion engine, a device interposed between
the exhaust therefrom and the exit of gases
to the air, including a passage for diverting
the direction of movement of the gases and
permitting their expansion substantially to
atmospheric pressure at their exit, a port at
their exit adapted to permit unbaffled pas-
sage in the direction of their velocity.

2, In combination with an internal com-
bustion engine, a device interposed between
the exhaust from said engine and the exit
of gases to the air, including a passage for
gradually diverting the movement of the
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gases from linear to vortex motion and per-
mitting unbaffled exit of said gases in the
direction of their velocity to free air.

3. In combination with a gas engine, a
muffler having a passage the contiguous por-
tions uniformly increasing in section and
gradually varying in direction to a free exit.

4. In combination with a gas engine, a
mufller having a passage the contiguous por-
tions of which are side by side and present
a gradually varying axial direction and un-
baffled exit.

5. In combination with a source of inter-
mittent discharge of gases under pressure,
a device interposed between sald source and
the final exit of the gases to the air, includ-
ing a spiral passage or duct, and a final port
permitting unbaffled exit in the direction of
their velocity.

6. In combination with a source of inter-
mittent expulsion of gases, a device adapted
to receive and discharge the gases including
a compartment, curved walls in said com-
partment, an inlet to said compartment at its
Iarger end, a relatively greater outlet from
said compartment at its relatively smaller
end. :

7. In combination with a source of inter-
mittent expulsion of gases, means to receive
said gases and discharge same including a
conical compartment, an inlet at the larger
end of said conical compartment and an out-
let for the discharge of the gases at the
smaller end thereof.

8. A gas engine muffler comprising a con-
ical chamber, ribs in said chamber adapted
to guide gases in a spiral direction there-
through and from the smaller end into the
free air.

9. A muffler comprising a conical com-
partment, an inlet thereto at its larger end
having a velatively smaller area than an
outlet at the smaller end of said compart-
ment.

10. In a gas engine muiller, an exhaust
passage of gradually increasing sectional
avea surrounded by a wall forming a com-
partment of constantly decreasing sectional
area from the inlet end to the gas outlet end
thereof.

11. A muffler including a conical compart-
ment, an inlet from the engine exhaust to the
large end of said compartment, walls adapt-
ed o guide the gases helically through said
compartment, a deflecting case or cap for
the gases over the smaller end of said com-
partment.

12. In a muffler a conical compartment,
an inlet thereto at its larger end, a deflect-
ing wall disposed at the gas exit at its
smaller end.

13. In a mufller a truncated conical com-
partment, an inlet thereto adapted to deliver
gases tangentially at its larger part, walls
dividing said compartment into a passage
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gradually varying in direction and inereas- Signed at New York this 29th day of De-
ng in section, a casing surrounding said | cember. 1908.
compartment, a spiral deflecting wall near
the smaller end of said compartment and

HUGO C. GIBSON.

& means of exit from the outer casing near the Witnesses:
Iarger end of and outside said conical com- Dawien J. Guivax,
partment. H. Mucmarorz.
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