
April 2, 1946. H. L. MAGILL 2,397.556 
SILENCER UNIT . 

Filed March 2, 1944 2 Sheets-Sheet 

2N 
Av 

NY 2 se 

SS s 
3. 

S 
N 
V 
NS 

A. 
A. 

INVENTOR: 

Herbert L. Magill BY 

a a. 

AITORNEYs 

  

  

  

  

  

  

  

  

  

  

  



April 2, 1946. H. L. MAGILL 2,397.556 
SILENCER UNIT 

Filed March 2, 1944 2. Sheets-Sheet 2 

rter ti-th 
RNSSSSSSNS SC2re Ne:S 

s 

INVENTOR: 
Herberi L.MagilI 

B 42-'4/r474 
ATTORNEYS 

    

  

  

  



Patented Apr. 2, 1946 

UNITED 

2,397.556 

STATES PATENT OFFICE 
2,397,556 

SLENCER UNT 

Herbert L. Magill, Chicago, Ill. 
Application March 2, 1944, Serial No. 524,742 

(C1, 181-60) 14 Claims. 
This invention relates to muffler's Ol' Silencer 

devices for reducing the force or intensity of 
sound incident to the discharge of gases through 
restricted passages under high pressure. 
One of the important objects of the invention 

is the provision of a new and improved silencer 
for reducing the intensity of sound incident to 
the exhaust discharge of internal combustion 
engineS. 
Another object of the invention is the provision 

of a new and improved silencer for materially 
reducing the intensity of Sound discharge of any 
gas under high pressure into the atmosphere 
without creating additional back pressure on the 
apparatus discharging the gas. 
Another object of the invention is to So dis 

charge portions of the exhaust gas laterally that 
in combination with the natural air stream flow 
around the exterior of the exhaust silencer when 
in motion at high speeds, a Suction effect will be 
produced to react on the discharge exhaust flow 
from the engine to facilitate and improve the 
scavenging of the engine's cylinders and there 
by tend to increase the power output of the en 
ine. 

g Another object of the invention is to provide 
a device that will cool exhaust gases by expansion 
prior to release of the gases to the atmosphere, 
not only to avoid overheating of the device it 
self but also to prevent discharge into the at 
mosphere of flame, sparks and highly heated 
particles. 
A further object of the invention is to pro 

vide a form of construction for the exhaust 
silencer that will create a minimum of aerody 
namic resistance when in motion through the 
atmosphere, and when not in motion the lateral 
and rearward discharge of the exhaust gaSeS 
through the anterior passages, and flowing rear 
wardly over the following passages, will tend to 
reduce pressure in those passages by entrain 
ment of the gases therein, whereby even though 
the unit be not moving the engine's efficiency will 
be increased by reducing the back pressure of the 
exhaust. 
A still further object of the invention is the 

provision of a new and improved silencer that is 
simple in construction, inexpensive to manufac 
ture, easily assembled, that is efficient in opera 
tion, and that may be easily and readily applied 
to any exhaust discharge mechanism. 
Other and further objects and advantages of 

the invention will be Suggested from the follow 
ing description, taken in connection with the 
accompanying drawings, in which 
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Fig. is a rear elevation of the silencer device 
embodying one form of the invention; 

Fig. 2 is a Vertical Section on the line 2-2 of 
Fig. 1; 

Fig. 3 is a section on the broken line 3-3 of 
Fig. 2; 

Fig. 4 is a rear elevation of a modified form of 
construction; 

Fig. 5 is a Section on the line 5-5 of Fig. 4; 
Fig. 6 is a Section. On the broken line 6-6 of 

Fig. 5; 
Fig. 7 is a Section on the line 7-7 of Fig. 6; and 
Fig. 8 is a perspective view of the casing 

shown in Fig. 5, on a reduced scale. 
While the silencer unit is adapted to be used 

in various relations, and on numerous construc 
tions where it is desirable to eliminate noise inci 
dent to the escape of gas under high pressure and 
velocity, as exhaust from engines, discharge from 
guns and other firearms and the like, the embodi 
ments selected to illustrate the invention relate 
more particularly to Silencers for internal com 
bustion engines for use in motor vehicles, as air 
planes, land vehicles, and the like. 

Referring now to the drawings, the reference 
character f) designates the silencer unit, which 
Comprises a plurality or pack of transverse plates 
or wall members in the form of hollow trun 
cated cones coaxially arranged and nested in 
Spaced relation, with their small ends or inner 
edges all turned in the same general upstream 
direction. The direction from whence comes the 
exhaust gases, or gases under pressure, will, for 
convenience of description, be termed the for 
ward end of the device, which in Fig. 2 is at the 
left of the drawings. 
The front end of the silencer unit is provided 

With Suitabie means for attaching the unit to an 
exhaust pipe or the like. Any appropriate 
means may be employed for this purpose, de 
pending on the nature of the exhaust construc 
tion. As shown by way of example, a tubular at 
taching member 2 is employed for this pur 
pose. It is adapted to slide or telescope over 
the rear end of the exhaust pipe 3 of the en 
gine. Any convenient means such as the clamp 
fi, comprising a strap extending around the ex 
haust pipe 3 and clamped by the bolt 5, may be 
employed for holding the Silencer positioned on 
the exhaust pipe, the tubular member 2 being 
slotted at its end, as at 28, to permit contraction 
for this purpose. 
A curved conical head cap or front cap mem 

ber 6 is provided for reinforcing the forward end 
portion of the silencer unit, and for insuring a 
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finished appearance to the unit. The forward end 
of the head cap tapers to a sleeve-like portion 7, 
which telescopes over the tubular attaching mem 
ber 2 adjacent the forward end of the latter and 
is rigidly attached thereto, as by spot or seam. 
welding, or the like. The rear end of the cap 
member 6 is flared outwardly, as at 8, and is rig 
idly attached to the foremost plate 9, which in 
turn has its outer edge extending rearwardly and 
rigidly secured in the rear end of the cap member, 
as by welding or the like, as shown at 2. The 
forward end of the foremost plate 9 telescopes 
over the tubular attaching member 2, as at 22, 
and is rigidiy Secured thereto. 
The rear end of the silencer unit is provided 

with a rear or tail cap member 23, which com 
prises a tubular cone-like for Wardly extending 
portion 24 and a return bent portion 25 telescoped 
within a rearwardly extending flange 26 on the 
rearmost conical plate or gas diverting member 
2 of the exhaust unit . The for Ward end por 
tion of the conical plate or gas diverting member 
27 extends rearwardly to form an annular pro 
jection 28 that telescopes. Within the end of the 
forwardly extending portion 24 of the cap men 
ber 23, and is clamped in position, as will pres 
ently appear. 

Suitable means are provided in the unit be 
tween the front and rear cap members for divert 
ing portions of the exhaust from the main stream, 
expanding each portion Separately and discharg 
ing the same from the sides of the unit into the 
atmosphere, Whereby the noise and back pressure 
incident to the exhaust of the conventional in 
ternal combustion engine will be reduced to a 
minimun. 
In the construction. Selected to illustrate one 

embodiment of the invention, the mechanism dis 
closed complises means at intervals along the 
unit that successively diverts outer annular por 
tions of the main exhaust stream outwardly and 
other means for radially expanding the same in 
such manner that the diverted portions discharge 
at the sides of the unit, mingling With the atmos 
phere at pressure and densities approximating 
that of the atinoSphere. 
In the form of construction shown in Figs. 1, 

2 and 3, there is provided a plurality of gas 
or exhaust diverting members or plates 3, 32, 33 
and 2, which form what Will be termed gas ex 
pansion chambers 30, 388, 3.9b and 39, between 
adjacent gas diverting members, respectively. 
ihus gas expansion chamber 30 lies forward of 
member 3, chamber 3a extends between mem 
bers 3 and 32, chamber 30b is bounded by mem 
bers 32 and 33, and chamber 30 extends rear 
Ward from member 30 to member 27. These gas 
diverting members, which may be regarded as 
Orifice means, are each more or less conical, are 
hollow, and are shaped like the frustrums of hol 
low cones with the Smaller ends turned forwardly 
and coaxially arranged. These gas diverting 
members have gradually decreasing openings or 
internal diameters, from the front to rear of the 
silencer unit, at their forward ends, and all have 
the Sayle exterial diameters at their real or Outer 
edges. Thus the successive entrances to the ex 
pansion chambers are progressively restricted. 
The rear or outer edges of these exhaust divert 
ing plates or members are curved rearwardly or 
downstream, as shown at 34 in Fig. 2, for direct 
ing the exhaust gases rearwardly at their periph 
eral edges. 
Appropriate means within the gas expanding 

chambers are provided for assisting in expanding 
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2 2,897,556 
the annular streas of exhaust gases that are 
diverted from the main stream. As shown, an 
assembly of exhaust expanding members are em 
ployed between the foremost plate 9 and the 
forward exhaust diverting member 3i, and be 
tween each two adjacent exhaust diverting mem 
berS 3, 32, 33 and 26. Any suitable number of 
these diverting members may be employed. The 
gas expanding neabel's of each assembly are 
Substantially like those in the remaining expand 
ing chambers, and each comprises the transverse 
plates or wall members 35, 36, 37, 38, 39, 4) and 
3. There are two sets of these plates or gas 
expanding members, all of Which are shaped like 
hollow frust'unas of cones of the same internal 
diameters at their inner or foremost ends. The 
internal diameters of these Sinailer ends are Sub 
stantially the same as that of the attaching sleeve 
member 2. 
The plate members having the odd reference 

numerals are of Substantially the same form and 
dimension, and aire shorter and of less diameter 
at their outer or real edges than the reinaining 
ones. In other words, the plate members 35, 37, 
39 and A are shorter and are of less diameter at 
their outer ends than the even numbered plate 
members 36, 38 and 48. iihe plate members of the 
first-mentioned set have their Outer peripheral 
edges substantially straight and extending out 
Wardly and rearwardly. The remaining plate 
members of each assembly are of the same outer 
diameter as the exhaust diverting members 3f, 
32, 33 and 2, and are also curved rearwardly like 
those members, and terminate out Wardly of the 
outer straight edges of the plate 35, 37, 39 and 4, 
for directing the exhaust rearwardly over those 
plates. In other words, some of the transverse 
plates have outer edges extending beyond the 
outer edges of adjacent plates downstream there 
from and turned toward said adjacent plates, 
Thus the transverse plates define lateral escape 
passages for the exhaust gas, and some of the 
passages direct their discharge across said adja 
cent passage exitS to promote exhaust from the 
adjacent passages. 
The exhaust diverting plate members and the 

exhaust expanding plate raembers have similar 
contours, and are held in assembled or spaced 
nested relation by a plurality of Support means in 
the form of bolts or rods 42, which extend through 
openings in radially extending portions 43 formed 
in each of these plate members. Any suitable 
number of these rods may be employed, three be 
ing shown Spaced 120° apart. The plate mem 
bers are held in spaced relation by spacer blocks 
44 between each two adjacent disCS, and at the 
ends of the silence unit betWen the end plates 
and the head and tail caps, respectively. Suitable 
nuts 45 and 46 on the ends of the bolts 42 clamp 
the parts in assembled relation to form a unitary 
structure. The nuts 45 are preferably Welded to 
the plate 9 in order to facilitate assembly. The 
nuts 4G for the rear ends of the bolts 42 may be 
extended and internally threaded for receiving 
bolts is for clamping the rear cap member 23 in 
telescopic relation to the flange 26 and rear ex 
tension 23 Of the rear plate member 27. 

It Will thus be seen that the diverting plate 
members 3, 32, 33 and 27 will successively skim 
off or divert an annulus from the periphery of 
the rearwardly moving stream of exhaust gases 
and direct the same into the expansion cham 
bers 30, 3, 3b and 30, between the adjacent 
exhaust diverting plate members; and it Will be 
appreciated that this diverted gas is expanded 
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as it flows radially outward and rearward between 
the exhaust expanding plate members. Each of 
these gas diverting and expanding members has 
its inner end and intermediate portion curved 
rearwardly, with the inner portion of the curve 
at a more acute angle to the axis of the unit 
than the outer portions of the curve, so as to form 
passages between the plate members that increase 
materially in cross-sectional area from their in 
ner to their Outer ends ol' toward their oute 
peripheries. 

In the operation of the device the exhaust gases 
passing rear Ward into the Silencer unit Will have 
an annular peripheral portion of the stream of 
exhaust gases escaping from the pipe 3 diverted 
radially outwardly into the expansion chamber 
30, between the plate member 3 and the front 
plate member 9. When the exhaust passes be 
yond the tubular member 2, the entire stream 
expands to a certain extent because the periph 
eral portion of it expands into the expansion 
chamber immediately after it leaves the tubular 
member 2, and before it reaches the first di 
verting plate 3. The gas diverted by the plate 
3 and divided by the gas expanding members 
into a plurality of thin Streams moving at high 
velocity, will not only be expanded radially but 
will be materially increased in Volume due to the 
increasing CrOSS-Sectional area of the passages 
toward the outer periphery of the silencer unit, 
and Will therefore be first cooled and then dis 
charged at comparatively low velocity and with 
very little noise, if any at all. This is considered 
an important feature of the invention. 
The remaining main Stream of exhaust gas, 

now slightly expanded but reduced in diameter 
by the initial "skimming' action of the exhaust 
diverting member 3, as indicated by the space 
between the dot and dash lines a-b and C-d, 
Fig. 2, flows rearwardly and will further expand 
in the chamber 30a and have another annulus of 
the stream diverted or removed by the plate 
member 32, thus further reducing the stream in 
pressure and also in diameter, as indicated by 
the space between the dot and dash lines e-f 
and g-h, Fig. 2. 
This annulus of exhaust is diverted into the 

expansion chamber 30a formed between the ex 
haust diverting plates 3 and 32, and is further 
expanded due to increase in radius and in cross 
Sectional area of the passages between the ex 
panding plates in this last-named chamber. 
Likewise, the plate member 33 further reduces 
the diameter of the exhaust stream, as indicated 
by the dot and dash lines i-li and k-l. The 
stream is further reduced by the plate member 
27, and this reduced stream expands radially 
Within the cap member 23. 

It will be noted that the Successive expansion 
chambers offer progressively less obstruction to 
the exhaust gases. In the first place, While the 
same number of expanding plates is employed 
in each of the expansion chambers 30, 308, 30b 
and 30c, the successive chambers are progres 
sively increased in length with consequent in 
creased spacing between the expanding plates, 
In the second place, the volume of the gas stream 
progressively lessens along the series of expan 
sion chambers, so that even if the expansion 
chambers were of uniform size the chambers 
Would be of increasing size relative to the Wol 
umes of gas admitted thereto. In the third place, 
the radial distance between the expanding plates 
and the gas stream entering the expansion cham 
bers increases in the successive chambers. Thus 
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the Space in the chambers 300, for instance, be 
tWeen the inner peripheral edges of the expan 
Sion members and the line i-i, is greater than 
the Corresponding Space in the preceding cham 
ber. As a result of this arrangement the pres 
Sure in the main stream is more and more re 
duced, with a corresponding reduction in veloc 
ity, before it enters the rear cap member 23, 
where it is further expanded and discharged 
into the atmosphere at greatly reduced pressure 
and Velocity. 
The radial expansion of one annulus of the 

exhaust after another, and the continued ex 
pansion of the main exhaust stream as it passes 
one expansion chamber after another, prevents 
noise and permits an almost free expansion of the 
gas, whereby there is little or no back pressure 
on the engine, thereby adding to its efficiency. 

In the form of construction described above, 
the silencer unit is cylindrical in shape and the 
exhaust is discharged from the entire periphery 
Of the cylindel'. Under certain conditions it is 
desirable that the exhaust from the silencer unit 
be discharged from a portion of the periphely 
of the Silencer. Only. For instance, in the interest 
of safety against fire and carbon monoxide gas 
escaping into the vehicle, in the use of the silencer 
unit as a muffler for certain types of land motor 
vehicles, and for aircraft and the like, it is neces 
sary, or at least desirable, that the exhaust gases 
be directed away from the vehicle body or away 
from adjacent combustible portions of the struc 
tures-on Which the device is employed. All forms 
of my invention provide an exhaust channel hav 
ing at least one side open to the atmosphere, and 
the form above described provides an exhaust 
channel open to the atmosphere on all sides. The 
channel in the form next described is open to the 
atmosphere on only one side. 
In the form of construction shown in FigS. 4 

to 8, the silencer is of a form in which the dis 
charge diverting and expanding members are in 
the shape of curved Substantially rectangular 
plates, and the portion of the casing opposite 
these plates is more or leSS Semi-circular, form 
ing a conduit along which portions of the ex 
haust are discharged laterally. In this form of 
construction the silencer unit 5i is of a type in 
which portions of the gases are dischal'ged in one 
direction only, which may be laterally or down 
wardly, depending on now the device is attached. 
The casing 5 of the silencer unit 50 is channel 
form in cross-section, having the flanges 52, 53, 
extending laterally in Spaced relation and hav 
ing a curved web portion 54. The casing is Split 
into two sections in a plane extending midway 
between the flanges 52, 53, and the curved edges 
are provided with OutWardly extending flanges 
55, 56, rigidly secured together by any suitable 
means. The curved portions of the two Sections 
of the silencer unit form the main exhaust con 
duit 7 f, that has its rear portion slightly inclined, 
or at an angle, to the forward portion, as shown 
in Fig. 5, and as indicated at 51 in Fig. 4. 
The two sections of the silencer unit are to 

gether provided with a cylindrical sleeve portion 
58, Fig. 8, which telescopes an attaching sleeve 
portion 59 and is rigidly attached thereto. The 
forward end of the casing 5, Fig. 8, has the 
flanges 52, 53, bent inwardly toward each other, 
as at 50a and 50b, to form a curved Wall constitut 
ing the foremost expanding plate 98. The ad 
jacent edges of the curved wall and sleeve por 
tions are bentradially out Wardly to form the abut 
ting flanges 500 and 50d, which are rigidly se 
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cured together. The attaching sleeve portion 59 
is adapted to be attached to the exhaust pipe 38 
in any suitable manner, as by being clamped 
thereon by the strap 48, and bolt 5, or by any 
other suitable means, as inore fully described 
above. 
A plurality of gas diverting members 3, 32, 

338 and 2a, which correspond to like numbered 
members of the previously described construc 
tion, are provided between the flanges 52, 53, of 
the casing 5 , and all are secured thereto at their 
forward side edges by integral flanges 63, 64, and 
65, 65a. The rear gas diverting member 27, is 
secured to the rear cap, or tail member 66. This 
cap member is in the form of a loop having its 
end edges extending forwardly and telescoped 
within the rearwardly extending flanges 6,68, of 
the real gas diverting member 2a. The cap 
member has flanges 69 on its edges that are rig 
idly connected to the flanges 52 and 53 of the 
casing 5, as by welding or the like. 
The gas diverting members 38, 32, 338 and 

2ia are curved, as at 89, with the concave Side 
forward, and have their outer edges curved rear 
wardly for directing the escaping gas rear Wardly. 
The front end plate or wall 98 has its inner 

or forward end connected to the connector Inem 
ber 59, and the other gas diverting plates 3i, 
32a, 33a and 27a are arranged to extend progres 
sively inwardly toward the axis of the channel 
7, from front to rear, as indicated by the dotted 
lines m-n, o-p, q-r and S-i, which indicate 
the planes of the inner edges of these members, 
as shown in Fig. 5 of the dra Wings. It Will thus 
be seen that the exhaust gases, or gases under 
pressure, flowing rearwardly through the chan 
nel 7, will have a portion thereof diverted out 
wardly by the plate 338, and a further portion of 
the gas diverted laterally outwardly by the plate 
32a. Another portion of the remaining Stream 
will be diverted laterally by the plate 33, and still 
another portion will be diverted outwardly from 
the remaining gas stream by the plate 27, so that 
only a portion of the original stream will paSS the 
plate 27 a through the rear portion of the pas 
sage 7. The rear portion of this passage is en 
larged, as at 2, so that the gas in this portion 
of the stream is considerably expanded immedi 
ately prior to its discharge into the atmosphere. 
The space between any two adjacent gas dia 

verting plates may be termed expansion chain 
bers, and there are a plurality of gas expanding 
plates within each of these chambers. Since the 
gas diverting plates are Substantially alike, only 
those between the plate or wall 88 and the first 
gas diverting plate 38 need be described. 

All of the gas expanding plates 358, 369, 3,388, 
39a, 4 Ga and 4 a have their inner ends in the same 
plane-that is, inclined toward the main passage 

toward the rear. These gas expanding plates 
or members are arranged in two sets-the mem 
bers of each set being substantially alike. For 
instance, the plates indicated by the odd num 
bers are alike, and those indicated by the even 
numbers are also alike. . 

All of these plates are slightly curved, with the 
concave face forwardly, and are alranged closer 
together at their inner edge portions than at their 
outer so as to provide paSSages of gradually in 
creasing cross-sectional area, toward their outer 
ends so as to expand the gas passing along the 
same. This is accomplished in the same manner 
as described above. One Way of Securing this 
result is to describe the curves as arcs of circles, 
with the centers of the circles outwardly of the 
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casing in Such position that the inner edges of the 
plates are more nearly parallel with the center 
line of the unit, while the outer edge portions of 
the plates are more nearly perpendicular thereto. 
Such an arrangement will result in laterally ex 
tending passages very much larger in cross-sec 
tion at their Outer ends than at their inner ones. 
The plates designated by the odd numbers, with 

lettered exponents, terminate short of the outer 
edge of the flanges 52, 53, while those plates des 
ignated by the even numbers, with lettered expo 
nents, extend outwardly to the outer edge of the 
flanges 52, 53, and are bent slightly rearwardly 
So as to direct the escaping gas outwardly and 
rearwardly. 
The arrangement is the same as that already 

described, and shown in Fig. 2, except that rec 
tangular plates instead of circular plates are en 
ployed for the gas or exhaust expanding mem 
bers. 
The outer ends of these expanding members 

are held in spaced relation by bolts i3, 4 (see 
Figs, 4 and 7), which pass through local bent por 
tions 75 formed in these plates. Suitable spacer 
sleeve members 78 are provided between each two 
adjacent plates, as in the previously described 
construction. 

In the operation of the device, the exhaust 
passing rearwardly through the exhaust pipe 3 
into the silence unit 3 will have an Outer portion 
down to the dotted line m-n, Skinned off or 
iverted into the expansion chamber 7) formed 
by the plate 38; and this portion of the exhaust. 
will pass outwardly between the expanding plates 
Isa, 35a, 368, 37a, 288,398, 488, 6 8, and gas divert 
ing plate 3 s, and in doing so it will expand and 
discharge outwardly and rearwardly into the at 
mosphere at a greatly reduced pressure, as in the 
previous construction. The entire gas stream 
will begin to expand as soon as the exhaust leaves 
the sleeve 58, and Will continue to expand as it 
passes each expansion chainber in Succession, as 
described above. The remaining portion of the 
gas stream passing along the passage , beyond 
the diverting disc, will expand in the next charin 
ber 732, and will have another portion diverted by 
the plate 328, and this portion, represented by the 
space between the dotted lines 72-7 and O-p, 
will pass into the second expansion chamber 70, 
where the expansion process is repeated, and the 
trapped exhaust will pass out between the eX 
panding plates into the atmosphere in the man 
ner just described. 

Likewise, the remaining portion of the exhaust 
will expand as it passes the expansion chamber 
Ob, and will have a part thereof diverted by the 

plate 338, and this part, represented as the Space 
between the lines O-gl and g-r, Will be trapped 
in the expansion chamber 23 and pass outwardly 
between the expanding plates, as already de 
Scribed. 
The same process Will occur at the rear end of 

the unit, where the gas diverting plate 2 will 
divert a portion of the remaining st1'ealin, as rep 
resented by the dotted lines q-7 and S-t. This 
gas will be diverted into the expansion chamber 
Oc and pass outwardly between the plates there 

in, as described above. 
The entire stream expands to a certain extent 

as it passes from one chamber to the other, so 
that the central stream, by the time it reaches 
the rear end of the silencer unit, has its velocity 
greatly reduced, and is further expanded and its 

75 
velocity decreased still more in passing through 
the rear cap member 66, so that it is finally dis 
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charged, with little or no noise, into the at 
nosphere. 

In both forms of construction high Speed mOWe 
ment of the silencer unit through the air, with 
portions of the exhaust diverted laterally and 
rearwardly from the casing, tends to create a 
partial vacilium. Within the rear cap member and 
in the rear of the unit, which will materially 
assist in scavenging the engine cylinders, thereby 
increasing the power output of the engine. Even 
though the unit be motionless, the passage of the 
laterally and rearwardly discharged gas from the 
front portion of the unit across the lateral pas 
Sages to Ward the rear Will tend to create a pal'- 
tial vacuum in those passages, due to the princi 
ple of entrainment of gases. 
The number of diverting plates may each or 

both be increased or decreased in either form of 
construction, as may be desired. While in the 
Constructions shown the diverting and expanding 
members are of certain forms, it is understood 
that the structures disclosed are by way of exam 
ple only and that other forms may be utilized so 
long as they provide means for expanding the gas 
or for reducing its velocity prior to its discharge 
into the atmosphere. - 

It will thus be seen that the main stream of 
exhaust gas is reduced in volume and pressure at 
intervals as it moves toward the rear, and that 
the portions diverted from the main stream, as 
well as the main stream itself, are expanded prior 
to their discharge into the atmosphere, so that 
the lateral discharges, as well as the greatly re 
duced main discharge, Will be expanded to such 
an extent that the pressure will not be much 
above that of the atmosphere, whereby the ex 
haust will be almost, if not entirely, noiseless. 

It is thought from the foregoing, taken in con 
nection with the accompanying drawings, that 
the construction and operation of my device will 
he apparent to those skilled in the art, and that 
changes in size, shape, proportion or detail may 
be made without departing fron the spirit and 
Scope of the appended claims. 

I claim as my invention: 
... In a muffler for releasing a compressed gas 

eous stream to the atmosphere, means providing 
a channel for said stream, said channel being 
Open to the atmosphere along at least one side, 
and a plurality of transverse plates dividing said 
open side of the channel into a plurality of lateral 
passages from said channel to the atmosphere, 
Said plates at their inner edges curving upstream 
to relatively acute angles to the axis of said chan 
nel and Overlapping at their inner ends to restrict 
the inner ends of said passages, said plates curv 
ing Outward to substantially less acute angles to 
the axis of Said channel thereby spreading apart 
to progressively increase the cross-sectional areas 
of said lateral passages for substantial expansion 
of the gas therein prior to escape of the gas to the 
atmosphere. 

2. In a muffler for releasing a compressed gas 
eous stream to the atmosphere, means providing 
a channel for said stream, said channel being 
Open to the atmosphere along at least one side, 
and a plurality of transverse plates dividing said 
Open side of the channel into a plurality of lat 
eral paSSages from said channel to the atmos 
phere, said plates at their inner ends being in 
clined upstream at acute angles to the axis of 
said channels and spreading apart at their outer 
ends, at least some of said plates extending lat 
erally beyond adjacent plates downstream there 
from and being turned downstream at their outer 
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ends to divert escaping gas across the edges of 
said adjacent plates. 

3. In a muffler for releasing a compressed gas 
eous stream to the atmosphere, means providing 
a channel for said stream, said channel being 
open to the atmosphere along at least one side, 
and a plurality of transverse plates dividing said 
open side of the channel into a plurality of lat 
eral passages from said channel to the atmos 
phere, said plates at their inner ends being in 
clined upstream, at least some of Said plates at . 
their outer edges extending laterally beyond ad 
jacent plates downstream therefrom and having 
said outer edges turned toward Said adjacent 
plates to divert escaping gas across the edges of 
said adjacent plates. 

4. In a muffler for releasing a compressed gas 
eous stream to the atmosphere, a plurality of 
transverse plates forming at least one side of a 
channel for said stream, said plates having their 
inner edges spaced along the periphery of Said 
stream longitudinally of the stream to form lat 
eral escape passages to the atmosphere, said 
plates at their inner edges being inclined up 
stream at acute angles to the axis of the stream 
and spreading apart toward their outer edges for 
expansion of the laterally escaping gas, and a 
plurality of orifice means spaced along Said chan 
nel in the zone of said plates dividing Said chan 
nel into a series of expansion chambers commu 
nicating with the atmosphere through said escape 
passages, each of Said expansion chambers being 
defined peripherally by the inner edges of a plu 
rality of said transverse plates. 

5. In a muffler, a construction as set forth in 
claim 4 in Which said Orifice means are progres 
sively restricted. 

6. In a muffler for releasing a compressed gas 
eous stream to the atmosphere, means providing a 
channel for said stream, said channel being open 
to the atmosphere on at least one side and being 
open to the atmosphere at its end, said channel 
being unobstructed along its axis, a plurality of 
transverse plates along said open side of the 
channel dividing said open side into a plurality 
of closely spaced lateral discharge passages, said 
plates at their inner edges curving upstream to 
relatively acute angles to the axis of Said chan 
nel and overlapping at their inner ends to re 
strict the inner ends of said passages, said plates 
Spreading apart toward their Outer edges to per 
mit expansion of gas in said discharge passages. 

7. In a muffler for releasing a compressed gas 
eous stream to the atmosphere, means directing 
said stream along a discharge path open later 
ally to the atmosphere, Support means extending 
longitudinally of said path spaced laterally from 
the axis of the path, a plurality of transverse 
plates mounted on said support means adjacent 
said path, and a plurality of Spacers mounted on 
said support means to hold said plates Spaced 
apart to define a Series of lateral discharge pas 
sages, the inner edges of said plates being di 
rected upstream and positioned relatively close 
together, said plates spreading apart toward their 
outer edges to permit expansion of gas in Said 
discharge passages. 

8. In a muffler for releasing a compressed gas 
eous stream to the atmosphere, means directing 
Said stream along a discharge path open later 
ally to the atmosphere, Support means extend 
ing longitudinally of said path spaced laterally 
from the axis of the path, a plurality of trans 
Verse plates mounted on said Support means ad 
a cent said path, and a plurality of spacers 
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mounted. On said support means to hold said 
plates Spaced apart to define a series of lateral 
discharge passages, the inner edges of said plates 
being directed upstrea in and positioned relative 
ly close togetheir, said plates spreading apart 
toward their olter edges to permit expansion of 
gas in Said discharge paSSages, some of said plates 
extending in Ward further than the majority of 
the plates thereby defining expansion chambers 
along said path. 

9. In a muffler for releasing a compressed gas 
eous stream to the atmosphere, means directing 
said stream along a discharge path open later 
ally to the atmosphere, support means extending 
longitudinally of said path spaced laterally from 
the axis of the path, a plurality of transverse 
plates mounted on said Support means adjacent 
said path, and a plurality of Spacer's mounted on 
said Support means to hold said plates spaced 
apalt to define a Series of lateral discharge pas 
sages, the inner edges of said plates being direct 
ed upstream and positioned relatively close to 
gether, Said plates spreading apart toward their 
outer edges to permit expansion of gas in said 
discharge passages, Some of Said plates extend 
ing inward further than the majority of the 
plates thereby defining expansion chambers along 
said path, the successive entrances to said cham 
bers being progressively restricted. 

10. In a muffler for releasing a compressed gas 
eous stream to the atmosphere, a series of expan 
sion chambers having inlet and outlet, Openings 
along the axis of Said stream, each cf said expan 
sion chambers having at least one side open to 
the atmosphere and having a Series of lateral Wall 
members dividing said Open Side into a series of 
lateral discharge passages, the inner edges of said 
wall members: being directed upstream. 

11. In a muffler for releasing a compressed gas 
eous stream to the atmosphere, a series of expan 
sion chambers having inlet and Outlet openings 
along the axis of said stream, the successive inlet 
openings being progressively restricted, each of 
said expansion chambers having at least one side 
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open to the atmosphere and having a Series of 
lateral Wall members dividing said Open side into 
a series of lateral discharge passages, the inner 
edges of said wall members being directed up 
Streal. 

12. In a muffler for releasing a compiressed gas 
eous Stream to the atmosphere, a Series of expan 
Sion chambers having inlet and outlet openings 
along the axis of said stream, each of said expan 
Sion chambers having at least one side open to 
the at InoSphere and having a series of lateral 
Wall members dividing said open side into a series 
of lateral discharge passages, the inner edges of 
Said Wall members being directed upstream, the 
Outer edges of said wall members being directed 
downstream whereby the discharge from one pas 
Sage tends to lower the pressure at the Outer end 
of the adjacent passage downstream therefrom. 

13. In a muffler for releasing a compressed gas 
eOuS. Stream to the atmosphere, a series of expan 
Sion chambers having inlet and outlet openings 
along the axis of Said stream, each of said expan 
Sion chamber's having at least one side open to 
the atmosphere and having a series of lateral wall 
inlenbei's dividing said open side into a series of 
lateral discharge passages, the inner edges of said 
wall members being directed upstream, the outer 
edges of Sone of said wall members extending 
OutWard beyond the outer edges of adjacent wall 
members downstream therefrom and being turned 
toward Said adjacent wall members for diversion 
of discharge gaSestoward the adjacent Wall mem 
bers. 

14. In a muffler for releasing a compressed gas 
eous Stream to the atmosphere, a casing forming 
a channel open along one side, transverse divert 
ing plates Spaced along said open side of the 
CaSing for diverting gases from said channel, and 
transverse expanding plates positioned between 
Said diverting plates to form escape passages in 
Which the diverted gases are expanded and from 
Which the expanded gases are discharged into 
the atmosphere, 

HERBERT L. MAGILT, 


