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To all whom 2t may concern,
Be it known that I, BENJaMIN W. DNOW, |
of Syracuse, In the county of Onondaga,in the
State of New York, have invented new and
useful Improvements in Mutllers, of which
the following, taken m connection with the
drawings, is a full, clear, and
exact description. | | -
This invention relates to certain 1improve-
ments in mufflers adapted to be connected to
ihe exhaust of a gas or steam engine to reduce
the noise incidental to such exhaust, and in

forth in my Patent 825,010 of July 3rd, 1906,
- which a series of transverse perforated par-
titions or disks are fitted snugly within the
cylindrical casmg and spaced gradually n-
creasing distances apart from the inlet to-
ward the outlet to gradually retard the pas-
sage of the exhausted gases through the cyhn-
der from which they escape to atmosphere.
My present invention makes use of some of
these elements,. exeept that 1 have added.
thereto a tube passing centrally through the
eylinder, and disks in exact alinement with
‘he inlet and outlet of the cylinder, and have
vrovided a movable gate or closure adapted
{6 be shifted to and from a position across the
inlet end of the tube between the {first baflie
plate of the series and inlet of the cyhinder,
whereby a direct passage for the exhaust

inder and disks, thereby relieving all back
pressure upon the engine to utilize the full
degree of power 1n chimbing hills and other
places where an excess of power is required.
My ain object therefore, is to improve
upon nmy former patent previously referred to
he oxtent of establishing. a direct passage

for the exhaust gases through the cylinder
and centers of the disks, and to provide

means for opening and closing the direct

passage 1o permit the use of the muilier and |

Jisks when an exeess power 18 not required.

Other objects and uses will appear in-the
following description. | |

In the drawings—Figure 11s a longitudinal
soctional view of a muffler embodying the
various features of my invention. Igs. 2
and 3 are sectional views taken respectively
on lines 2—2 and 3-—3, [ie. 1. Fig. 4 1s an
enlareed detail sectional view through a por-
tion of the eylinder and the disks of the mul-
(ler showing o portion of one of the clamping

and apertures in

length of the eylinder,

and the one adjacent thereto while

reaching

rods and spacing sleeves for holding the disks
apart. | |

This muffler comprises essentially a cylin-
drical sheet metal casing —1— having end

heads —2— and —3

of similar material,
within which is closely

fitted a series of circu-p

lar diaphragms or partitions —4&—, the latter

being spaced apart gradually imcreasing dis-
tarces from the inlet, as —5-—, toward the
outlet —6— and are held in fixed relation.
by spacing sleeves —7-— and clamping rods

S— passing through the spacing sleeves’

the disks alined therewith.

The end heads —2— and 3— ave fitted
over and upon the opposite ends of the cyl-
ndor —1— and are clamped thereto by the
bolts —8— which are co-extensive with the
’ the heads beimng
spaced apart from the first and last dia-
phragm or disk —4— of the series by spacing
sleeves —7—. | |

The first disk —4-— of the series is prefer-
ably flat and disposed a distance imwardly
from the inlet head —2— somewhat greater
than the widest space between the last disk
the last
Jisk of the series is spaced apart {rom the
end head —3-— a greater distance than the
intervening space between the st disk and
inlet head, the object of which 1s to provide
ample room for the expansion of the gases
after passing through the yerforations of the
several disks, from whicl‘L}ntter chamber the
ongses are exhausted nearly at ‘atmospheric
pressure.

Bach disk —4-— 18 provided with a series
of apertures —9— usually arranged 1n con-

centric rows at one side of the center, those
in one disk being arranged out of alinement
with those of the next adjacent disk to cause
the products of combustion to travel 1 tor-
tuous paths through the several disks helore
finally discharging from the cylinder —1-—,
and owing to the fact that the disks are
spaced gradually increasing distances apart
from the inlet end toward the outlet end the
oradual increasing spaces permits a gradual
herease in the expansion of the gases before
the enlarged expansion chamber at
the discharee enpd of the cylmder. In other
words, this arrangement; of the plates or hisks
permits the gases 1o oradually expand so
tivat by the time they reach the last chamber
of the cylinder the expansive force is reduced
practically to atmosphere. 1 find, however, .
that it is desirable to provide means for 0pen¥-_
ing direet communication between the mmlet

| 5 and outlet —6—, particularly when the
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sull power of the engine is required in the |

propulsion of the vehicle, and for this pur-
pose I have Jl)rovided a center tube 10— run-
ning centraily through the baffle plates or
dlaphragms —4— and therefore, centrally
through the intermediate portion of the cyl-

inder, said tube being of substantially the

same diameter as and alined with
openings —>5— and 6— in the opposite end
heads —2— and —3-— and extends from the
first plate —4— to a point shightly beyvond
the last plate —4-— of the series, thereby
pernuttmg  the discharge of the exhaust
products in a direct line from the inlet to the
outlet through the cylinder and coentrally
through the bafile plates.

(ne end of the tube —10— is provided
with an out-turned annular flange abutting
against the inner face of the first plate —4-—
of the series, and between this flange and the
second plate of the series is mterposed a
sleeve —11— by which the tube 10— ig
clamped in place against endwisemovement
when the tie rods —8— are drawn u p.

A gate or closure 12— is pivoted at 13— to
the milet side of the first plate —4— of the
series and is movable across the inlet end of
the tube —10-— between the first plate and
an additional cut off plate or segment —14 —
which is also secured by vivets 15— to the
first plate. The object of this seemental
plate or cutofl 14— is to protect the ad jacent
surface of the first baffle plate of the series
against accumulation of carbon or other
products of exhaust thereon so as not to in-
terfere with the free sliding movement of the
gate or closure 12— and at the same time to
aftord a suitable guide into which the eate is
moved to its closed position. This gate may
pe operated by any suitable mechanism and
for this purpose it is provided with a radial
: oftset —16-— pro-
vided with a slot 17-— which receives one end
of acrank-arm —18—on arock-shaft —1 0—
sald rock-shaft being journaled in a sutiable
bushing —20— in the inlet head —2— at one
side of the inlet —5—, and is provided at its
outer end with a second crank-arm —21—

the central

adapted to be connected to any o erating

mechanism not necessary to herein illustrate
or describe, or the crank-arm 21— may serve
as & means Tor operating the closure 12—,
In operation, under ordinary conditions
when but little power is required, the cate
12— 1s closed allowing the products of com-
bustion to pass through the apertures in the
several batfle plates before i‘ina]lly discharging
through the outlet —6— to atmosphere, but
when the full power of the engine is required
the valve 12— is open allowing the exhaust
products to pass in a direct line from the
mlet —5— through the tube —10-—— and
6— 'to atmosphere through the outlet

6. The mvention, however, lies par-.
ticularty in passing the tube centrally

205,807

through a series of baffle plates fitted within
a cylindrical casing having end heads DIo-
vided with central inlet and outlet
in direct alinement with opposite ends of
the tube, in combination with a closure or
gate movable across the inlet end of the tube.

What I claim is: |

L. A muffler for gas engines COMPTisSIing a
cylindrical casing having removable end
heads;, each provided with a substantially
central opening of less diameter than the in-
terior diameter of the casing, a series of cir-
cular disks spaced gradually mcereasing dis-
tances apart from the inlet toward the outlet

and of substantially the same dismeter as

the interior diameter of the casing, said
disks having central openings in direct aline-
ment with the central openings in the end
heads and a gate movable across the central
openming of the disk nearest to the inlet.

2. A mufiler for gas engines COMPrising &
cylindrical casing havine removable end
heads each provided with a substantially
central opening, one being the inlet and the

other the outlet and the outlet bemng of less

diameter than the interior diameter of the
casing, & series of cireular disks spaced grad-
ually increasing distances apart from the

ilet toward the outlet and of substantially -

the same diameter as the mterior diameter
of the case, said disks having central open-
ings mn direct alinement with the central
openings in the heads, a gate movable across
the central opening of the first disk of the
series nearest the inlet, clamping bolts passed
through said disks and end heads, ELII(FSP&C—
ing sleeves between the disks and hesads
holding said disks a fixed distance apart
from each other and from the heads.

3. In a muffler for gas engines, a cylin-
drical casing having an inlet in one end and
an outlet in the opposite end, separate trans-
verse disks fitting snugly within the cq SIng
and arranged at progressively 1creasing
distances apart from the inlet toward the
outlet, said disks having central Openings in
direct alinement with the inlet and outlet
of the cylinder, each disk having an opening
therethrough at one side of its centrs Opern-
ing, and a gate movable across the central
opening of the first disk nearest the inlet.

4. In a muffler for gas engines, a cylin-
drical casing having an inlet in one end and
an outlet in the opposite end, separate trans-
verse disks fitting snugly within the casing
and arranged at progressively Imereasing

distances apart from the inlet toward the.

outlet, said disks having central aline open-
ings in direct alinement with the inlet and
outlet, and also provided with additional
openings at one side of the central opening,
& tube passing through the central opening
of the disks and a gate movable across the
mlet of the tube.

. 1 a muffler for the purpose deseribad , 0
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cylindrical casing and a series of transverse |

disks or partitions fitting within the casing
and spaced gradually increasing distances
apart from the inlet toward the outlet, the
sgace between the last disk of the series and
the outlet being greater than that of the
other spaces between the disks, said disks

being provided with central openings in.

direct alinement with the inlet and outlet,

and a gate movable across the central open-.

ing of the first disk of the series nearest the
inlet. | }
6. In a muffler for the purpose described, a

cylindrical casing and a series of transverse
disks of

arranged at progressively increasing dis-

‘tances apart from the inlet toward the outlet,

each disk having a central opening in direct
alinement with the inlet and outlet, a tube
passed through the central openings in the
disks, a gate movable across the inlet end of
the tube, said disks being provided with
additional openings at one side of the cen-
tral opening. |

7. A muffler for the
comprising a single tubular casing and a se-
rie§ of transverse partitions, each separate
therefrom, but of substantially the same
cross sectional area as the cross sectional area
of the interior of the casing and having a cir-
cular row of apertures at one side of its cen-
ter, said disks being provided with central
openings in direct alinement with the inlet
and outlet and a gate movable across the cen-
tral opening of the first partition of the series
nearest the inlet. |

purpose described

substantially the same diameter as
the interior diameter of the casing, and

3

Q. In a muffler of the character described,
a cylindrical casing and a series of circular
disks fitted therein and spaced oradually m-
creasing dlstances apart, sald disks having
alined central openings, a tube passed through
said openings, and a gate movable across one

40

end of the tube, the disks being provided

with additional openings at one side of their
central openings. ‘ S

9. In a muffler of the character described,
a cylindrical casing provided with end heads,
one head having a central inlet and the other
head having a central outlet, a tube within
the cylinder between said heads, but spaced
apart therefrom and having a central open-
ing therethrough in direct alinement with the

infet and outlet, a gate movable across the

1ot end of the tube and a series of disks en-
cireling the tube and provided with openings
therethrough at one side of the tube.

10. A muffler of the character described

comprising a cylindrical casing and end heads
therefor, one head having a central inlet and

the other having a central outlet, a series of
disks fitted within the cylinder

perforated

and provided with central openings in direct

alinement with the inlet and outlet, a gate-
movable across the central opening of the.

45

o0

60

60

first disk nearest the inlet, and means for

opening and closing said gate.
In witness whereof I have hereunto set my
hand this 4th day of March 1907.

BENJAMIN W. SNOW.

Witnesses: :
- H. K. Cuasg, |
C. M. McCorMACK. .
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