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@ Packing automobile exhaust silencers.

@ An automobile exhaust silencer has a casing 1, a central
perforated tube 6 and an end piece 5 at one end. A similar
end piece is welded to the other end when the silencer has
been packed. Vacuum producing apparatus 2 is brought into
contact with the closed end of the silencer casing, aperture 7
registering with the perforated tube 6, and a similar sealing
member 9 having an aperture 10 is brought into contact with
the open end of the silencer casing, thereby blocking off the
other end of the perforated tube 6.

A strand or roving consisting of a multitude, for
example, two thousand continuous glass fibres of diameter,
for example, less than twenty microns, is fed between two
rollers, one of which is driven, in gun 4 where a further roller

having a cutter cuts the roving into discrete lengths. An air
blast assists in projecting the discrete lengths forwards, and
they are sucked into the silencer casing by means of the
vacuum to which the other end is subjected.

It is found that the individual fibres of each discrete
length separate from each other in the silencer casing to
form the desired fluffed-up wool-like consistency in the
casing. Furthermore, with this method it is possible to
accurately meter the quantity of material fed into each
silencer.

As an alternative to the use of a vacuum, a jet of
compressed air may be used to establish the required air
flow through the casing.
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PACKING AUTOMOBILE EXHAUST SILENCERS Pisi1y

This invention relates to the packing of automobile

exhaust silencers.

Such silencers contain packing in order to assist in
silencing exhaust gases from the vehicle engine by
virtue of conversion of kinetic energy of the exhaust

gases into mechanical displacements of the packing

and thus heating thereof.

One of the materials used to pack such silencers is
glass fibre fluffed up into a wool-like consistency.
This material can be produced by chopping continuous

strands of glass fibre,

In the past such silencers have been packed with such
material manually and, to assist in this process, it
has been proposed to apply a vacuum to one end of the

silencer casing.

In order to adapt the process for automatic operation,
glass fibre material in wool-like form has been fed
into a hopper, from which it passes along ducts before

being metered into individual quantities,  each



10

15

0106481

suitable for packing one silencer. However, the material has been
. me -\—er.;\s

prone to clog in the ducts and this has made the accurate meekhs

of the material difficult, if the expense of weigh pans is to be

avoided.

The invention provides a method of packing a silencer casing which
comprises establishing an air flow into and out of the silencer
casing, chopping into discrete lengths s strand consisting of a
plurality of corrtinuoﬁs glass fibres, and allowing them to be carried

into the silencer casing in the air flow.

It has been found that the individual fibres of each discrete length
of strand can separate as they are being carried into the silencer in
the air flow so that the packing fluffs up in the desired way in the

silencer casing itself or as it is enfering.

The strand, or roving, advantageously conbains at least one hundred,

" preferably at least a 'thousa.nci, individual conmtinuous glass fibres

vhose diameter is advantageously less thah 30 microns and preferably
less than 15 microns. The fibres-of the roving are preferably none

twisted.
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Advantageously the roving is driven from two rollers in comtact with

each other; this makes it easy to meter accurate quantities of glass fibre
into each silencer casing, since it is only necessary to leave the rollers
running for a certain period of time in order to know exactly how much glass
fibre has been fed into the silencer. A roller may also be provided for

chopping the fibres, and they may be projected with the assistance of an

air blast.

Advantageously, the air flow leaves the silencer via a perforated ‘tube of
the silencer. Preferably, the air flows through a restricfion, the
diameter of which is less than one inch, 'before it enters the casing: +the
fibre. is. fluffedslp in the region of ‘turbuleﬁce so created. The restriction
may be commected to a tapering tubular member at ‘its narrow end, the wide
end of which draws the fibers in. The taper my be from 15° to 75°

included angle.

The air flow may be produced by means of a vacuum applied to where the air
flow leaves the casing. The vacuum applied to the silencer casing may be:
at least one inch of mercury, preferably at least five inches of mercury,
and advantageously between seven and a half and twelve and a@lf inches

of mercury.

The air flow may be established by means of a jet of compressed air which
draws fibers into the air flow before it enters the casing. In the case
of the restriction and tapering tubular member referred o, the jet~

preferably feeds into the restriction: it may be inclined at an angle

;130 to 37%:0 to the axis of the tubular member. The compressed air’

f
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pressure should be at least 70 pounds per square inch.
L}
The invention also provides a silencer casing packed in accordance

with any of the forms of the method of the invention.

Methods of, and apparatuses for, packing a silencer casing in accordance
with the invention will now be described by way of example with reference

to the accompanying drawings in whichs
Figure 1 is partly sectional view of the first apparatus;

Figure 2 is a side view of a gun for feeding the roving into the silencer,
Figure 3 is a front view of the gun shown in Figure 2; |
Figure 4 is a plan view of the gun shown in Figure 2; and

Figure 5 is a schematic view of the second apparatus.

Referring to Figure 1, the first apparatus for packing a silencer casing 1
\

comprises a vactum producing apparatus 2, a sealing a.ppa.fa:bus dand a gun 4.

The casing of the silencer is circular in section, and one end of it has

been closed by an end pieée 5, which supports a perforated tube 6 running
a.loﬁg the 1engb1'1. of the silencer casing, The end piece 5 su;iports a stub
pipe T which connects to the rest of the exhaust assembly in use. A

similar end piece bearing a stub pipe is welded to the other end of the
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gilencer when it has been packed.

. ]
The vacuum producing apparatﬁs has a rubber sealing member 8 which
fits tightly around the stub pipe 7. The vacuum is produced by means
of a cen‘brif\lgﬂg) compressor (not shown) driven by & forty horse power

motor (not shown). This apparatus produces a vacuum of arowund ten

inches of mercury.

The sealing apparatus 3 likewise includes a sealing member 9 which seals
against the open end of the casing and also blocks off the open end of
the perforated tube 6, since this must not be filled with any packing

material. The sealing member has a circular aperture 10 whose diameter

is 2 inch. ’

Referring to Figure 2, the roving fed into the gun 4 comsists of around
two thousand mono-fila.ﬁentamy contimuous glass fibres, whose diameters

lie between about six and twelve microns; The fibres in the roving o
parallel to each other, that is, the roving is not twisted. .The roving

is fed from a spool (not shown) containing a length of about a couple of

hundred meters of the roving.

The gun has an air-powered motor, contained in housing 11, to which
rubber roller 12 is coxially attached, The roving is driven by means
of rubber roller 12 and steel roller 13 which is hard in contact with

roller 12, The roving is cut imto discrete lengths by means of a cutter



10

15

0106481

14 mountted diametrically throuwgh a further roller 15. Every half
revolution of roller 15, 't'.h‘e roving is severed at the point of contact
with roller 12. 'Ihé rollers are ocubtained in a housing 16 having an
inlet 17 ard an outlet 18. The air exhaust from the air powered motor
is fed into the housing 16 and, since the area of the outlet 18 ig much
greater than that of the inlet 17, the chopped lengths of rolving are

projected out of the gun with the aid of an air blasb.
] .

H

In operation of the method of the invention, a sil.encer casing 1 to

o N
be filled is fitted onto the wacuum producing apparatus 2 and a s‘ea.ling
apparatus is brought up to the open emd of the silencer., The vacuum
pump is started. The gun 4 is then run and left ruming 1f.‘or a pre-~
determined period of time. This pre-~determined period co:rrespomis to
the desired weight of glass fibre it is desired %o pack the particular
silencer with, and this can be calculated simp’.ly iﬂg‘m the wc;‘igat per
mit length of the roving and the velocity at which the roving is fed

through the gun.

The chopped 1ength§ of roving projected from the gun are all sucked
through the aperture 10 in the sealing me:mber 9 bec:a.us'e the vacuum
a.ppliéd_. at the o‘bherrr end of the silencer casing, and the si]‘.éncer is
g:r{idually filled w:L‘hh glass fibre. It has beeﬁ four:d that the fibres
of ea.c}l chopped length of roving separate either before they .?n'tf’g 'tl'le

silencer casing or while they are in the silencer casing (probably the
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separation mainly takes ;ﬁ;’ce within the silencer), and this results
] ' s

. . 1

in the production of the desired wool=like form of the glass fibre

in the silencer. The air flow within the silencer will of course

be turbulent since it is beif] sucked through the perforated tube 6.

The lengths of fibre do not pass into the tube 6 themselves.

Among the advantages of the invention are that it is possible to
. Whick
accurately meter the quantities of glass fibre with Leach gsilencer is

packed, and that the ducting required for handling the wool—likcla

glass fibre is dispensed with.
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The invention is of course applicable to any form of silencer, for
example, such as the form where exhaust gases meke multiple pa.sses' of

the whole the part of the length of the silencer casing.

Various modifications are of course possible, for example, tests have
also been ca.rried out with an arcuate a.per’ture 10 in 'bhe sealing mer;iber,
'l:he length of which is around :E‘our times its dla,me"aer. ﬁthougil the
z}ov:.ng "fluffed—up" in a sa.‘!::.sfa.c‘tory mmer, it was nevertheless found
that it "fluffed—up" better with 'bhe inch dizmeter aperture referred

to earlier.

Referring to Figure 5, the second form of apparatus dlffers from the first
in that there is no vacuum req_uu'ed to draw the roving pieces m‘bo the

silencer, rather they are drawn in carried in an air flow.

A silencer 20 to be filled is :. closed at the lower end as seen in the -
drawing by a closing plate 21 which has an a.pertu.:ce 'l:h'zjough which a
perforated tube 22 of the silencer extends. The silencer is mounted on
a pla:bform 23 through which air can pass\. .'Ihe upper end of the silence;‘
as seen in the drawing is commected to the apparatus, in particular fo a
;1oeing plate 24 which carries a plug 25 .for closing the end of the

perforated tube 22.

The chopped strands of rov:.ng are fed into the s:.lencer casing via a tube

26 and conical menﬁdr 27, the %ube 26 be:.ng 'sealed in anaperture in the

' i
closing plate 24.
]
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A gun 28 supplies roving to the wide end of the conical members the

gun 28 is identical to the gun 4 of the first apparatus except that

air does not assist in projecting the cut strands of roving from the gun,
the cut strands being projected solely be the rotation of the rollers.

The roving used is the same as the first apparatus.

A narrow tube 29 opens imto the tube 26, and compressed air is supplied

to0 its other end.

It has been found that the compressed air fed along the tube 26 draws
large quantiftes of air into the conical member 27, and through the tube
26 into the silencer casing, In the process, the cubt strands of roving
are carried in the air flow into the silencer casing. The air flow
leaves the silencer casing via the perforated tube and its open end

which passes tfiough the closing plate 21. It has also been found

that the cut strands are "fluffed-up" in the process, and that the

casing is filled in a very satisfactory mammer.

Examples of suitable dimensions and pressures ares tube 26, three inches

_ long, one half inch diameter; conical member 27, semi-angle 300, diameter

at wide end, three inchesj tube 29, angle to axis of conical member, 350,

air pressure 100 pounds per square inch.
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It is believed that the narrow diameter of the tube 26 is importanmt in
nfluffing-up" the cut strands of roving, since only with a marrow diameter
is sufficéient turbulence created in the tube to achieve this. It is
believed that the narrow opening 10 in the first apparatus is also
responsible for creating the necessary turbulence. The narrower the
diameter, the smller the compressed air pressure or vacuum needed to
fluff-up the fibre, but if the diameter is too small, the restriction

is prone to clogging.
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1 A method of packing an automobile ex’rox'lt‘:st silencer casing, which
comprises establishing an air flow imto and out of the silencer
casing, chopping into discrete lengths a strand consisting of a
plur:'a.li“by of contimious glass fibres, and allowing them to be carried

into the silencer casing in the air flow.

2 A method as claimed in claim 1, in which the strand consists of at

least éne.llundned contimous glass fibres..

3 A method as claimed in claim 2, in which the strand consists of at
least a thousand glass fibres.

4 A method as claimed in any one of claims 1 to 3, in which the

diameters of the fibres of the strand are less than thirty microns.

5. A method as claimed in claim 4, in which the diameters of the

contimwous glass fibres of the strand areless than fifteen microns.

6 A method as claimed in any one of claims 1 to 5, in which the

contimous glass fibres of the strand are not twisted.

7 A method as claimed in any one of claims 1 to 6, in which the strand

is fed between two rollers engaging one another, one of which is driven.

.
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‘A method as claimed in claim 7, in which the s‘brand passes :be'i:ween

a pair of rollers, one of which has a cutter rumming along a generator

[}

-

of the roller.

A method as claimed in claim T or claim 8, in which "che dn.scre'be
lengths are progected. with the a.ss:.s‘tance of an air 'bla.st.

A method as claimed in any one of claims {1 to 9, in which the air
flow leaves the silencer v:La. a p:erfora:ted tube of 'bhe: silencer.

A method as claimed in any one of claims {1 to 10, in which the air

flows through a restriction, the diameter of which is less than one
! . \

*

inch, béfoz.'e it enters the silencer casing.
1 -
A method as claimed in claim 11, in whic".h'.'bhe restriction is commected

to the nmarrow end of a tapering tube, the wide end of which draws in

the chopped fibres.

A method as climed in any one of claims 1 to 12, in which ‘bhe air
flow is established by means of a vaccun applied wherq the air flow

I

1ea.ves 'bhe casing.

A method as claimed in any one of cliams 1 to 12, in which the air
flow is established by means of a jet of compressed air which dra,st
) |

chopped fibres irr'co\'bhe a.irl flow before it enmters the casing,
. [
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a
A method as clki.med in claim 14, in which the jet feeds into a restric-
tion which comnects to the narrow end of a tapering tube, ‘the wide end

of which receives the chopped fibres.

A method as claimed in claim 15, in which the jet is inclined
towards the regién at which the air flow enters the silencer

casing.

A method of packing an automobile silencer casing substantially.

1 ¢

as hereinbefore described with reference to the accompanying drawings.

A siiencer casing packed according to the method of any one of

claims 1 %o 17.

¢

An aubtomobile exhaust system having a silencer as claimed in claim 18.

Apparatus for packing an automobile silencer casing, which comprises

means for ésté.'blishing an air flow into and out of the silencer casing,
i

means for chopping into discrete lengths a strand consisting of a

i .
plurality of conmtinuous glass fibres, the chopped fibres being allowed

%0 be carried into the silencer casing in the air flow.
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