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This invention relates to a ?ame and spark arrester and 
more particularly to a type of ?ame and spark arrester 
which is attached to the exhaust pipes of automotive vehi 
cles such as trucks or industrial-type trucks, lift trucks, 
tow trucks, and the like, used for industrial purposes in 
factories and also for use with tractors of the type used 
for agricultural purposes, either in the ?eld or for running 
various equipment close to or within barns or buildings 
where a ?re hazard may occur because of the running of 
the engine, and 1automotive vehicles and tractors of this 
type equipped with this invention are equally adapted for 
use in the ?elds in combining or threshing or in cultivat 
ing where any glowing sparks may come in contact with 
dry vegetation or explosive mixtures, such as may come 
from the discharged chaff from the combining operation, 
which normally would constitute a ?re h'aZard . 
The invention also relates to a ?ame arrester or ?re 

ba?le construction which more particularly relates to de 
vices adapted for mounting in vent openings, conduits, 
and the like, and in other devices for storing or conveying 
volatile vand in?ammable ?uids in which the construction 
takes the form of a barrier, permitting the gases or ?uids 
to ?ow therethrough, and at the same time extinguishing 
any ?ame or sparks resulting from the ignition of gases 
or ?uids contained in or ?owing into or out of the conduit 
or receptacle. 
The invention is also capable of use with the exhaust 

pipes of auxiliary engines, such as are used for supplying 
power for driving the mechanism of devices, such as hay 
balers, cotton pickers, combines, potato diggers, and the 
like, where there is a possible chance of the ?owing car— 
bon particles starting a ?re in the vegetation over which 
‘the various machines may travel. 
A principal object of this invention, therefore, is to 

provide a ?ame and spark arrester and/ or exhaust arrester 
of this type to prevent the explosive pressures of industrial 
engines and the like, from discharging a ?ame which is 
liable to ignite any in?ammable ?uids over which the 
vehicle may pass. . 

Another object of the invention is to provide an exhaust 
arrester of this type, which is adapted for mounting either 
to an exhaust pipe positioned horizontally and mounted 
relatively close to the ground, or to provide the exhaust 
arrester of this type to exhaust pipes of farm tractors and 
the like, which extend vertically in the air above the 
tractor. 

Another object of this invention is to provide a ?ame 
and spark arrester of this type, which is equally adapted 
for use with large motor trucks in which the exhaust is 
either discharged normally, horizontally to the ground and 
slightly above the ground, or vertically as in busses and 
vehicles and diesel-powered or gasoline-powered trucks. 

Still another object of the invention is to provide a back 
?re arrester of this type, which is equally adapted for 
mounting on an exhaust pipe or the carburetor intake, to 
prevent back-?re from the engine to which the arrester 
is mounted from igniting in?ammable ?uids or explosive 
mixtures. 
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Another object of this invention is to provide a ?ame 

and spark arrester of this type, which may be readily dis 
mantled and cleaned. 

Still another object of the invention is to provide a 
back-?re arrester of this type suitable for mounting on 
one cylinder, two and three cylinder and four cylinder 
engines; also, on engines up to 100 cubic inches in dis 
placement. 

Still another object of the invention is to provide a ?ame 
arrester of this type, which is readily disassembled for 
repair and replacement. 

Another object of the invention is to provide a back 
?re arrester of general application of sufficient cooling ca 
pacity to reduce the temperature of the explosive ?ame 
below the ignition point of the ignition temperature of 
various in?ammable ?uids and explosive mixtures. 

Another object of the invention is to provide a ?ame 
and spark arrester of general application, which reduces 
the temperature of any carbon particles below the igni 
tion temperature of various in?ammable ?uids and ex 
plosive mixtures over which the vehicle to which the spark 
arrester is attached or the auxiliary engine, so that the 
?owing carbon particles are su?iciently cooled and, if 
discharged from the spark arrester, will not cause igni 
tion. 
The spark phenomenon for which this invention is 

adapted to prevent is believed to have been fully described 
in a prior patent of Anschicks No. 1,960,043 granted May 
22, 1934, and assigned to the Protectoseal Company of 
America, assignee of the present invention. The present 
invention, which is an improvement over the prior patent 
and is particularly adapted for the exhausts of internal 
combustion engines of the type set forth above, is also 
in the nature of an auxiliary attachment or shield which 
is placed on the exhaust outlet of an internal combustion 
engine. The spark arrester portion is so constructed that 
the advancing high velocity sparks through the exhaust 
pipe or from the mu?ier will all strike the shield and be ex 
tinguished by such contact. The ports provided by the 
corrugated plates and spacer plates in certain of the em 
bodiments or by the tubular members in another of the 
embodiments form a devious path opened through the ar 
rester and permit the pressure waves and ?ame-bearing 
gases to pass therethrough, and the length of these mem 
bers are such as to quench any ?ames. The sparks gen 
erated back of the arrester strike against the walls of the 
passages and have their velocity slowed down su?‘iciently 
that they do not survive the pasage through the main body 
of the arrester. Any new sparks as may be generated in 
the narrow passages, for example, in one embodiment be 
tween the screen at one end and the screen at the other 
end of the arrester, do not require su?icient velocity or 
momentum to carry them through the ?ame extinguishing 
passages. An arrester of this type makes it impossible for 
live sparks to pass through the apertures provided for the 
escape of gases and pressure waves. 

The proper functioning of ?ame arresters of this type 
require an enlargement at the end of the exhaust pipe or 
conduit to which it is attached, so that the arrester may 
be large enough to provide a series of apertured passages 
having a total cross-sectionalarea equal to or greater than 
the cross-sectional area of the most restricted portion 
of the exhaust pipe or conduit. An arrester thus con 
structed will not perceptibly slow up the velocity of the 
advancing pressure waves and ignited gases. 
A still further object of the invention is the provision 

of a ?ame arrester for conduits and receptacles which 
permits ?ame-bearing gases and pressure waves resulting 
from an explosion within a muffler, conduit, or receptacle 
to quickly and readily pass through the arrester device 
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and which at the same‘ time extinguishes all sparks and 
?ames generated by such explosion. 

, Still another object of the invention is to provide a 
?ame and spark extinguishing‘ device of the kind de 
scribed which effectively functions to permit the escape 
of gases and the distribution of pressure‘ waves there 
through and at the same time prevents the passage of any 
sparks, however, great their velocity or small their dimen 
SlOIlS. 

Another object of the invention is to provide a device 
for preventing theypassage of ?ame or sparks into or 
from any means for storing’ or conveying in?ammable 
?uids, such device being especially rugged, simple iii con 
struction, inexpensive to‘ manufacture‘, and adapted for 
either large or small scale installations. _ 

A” still further object is to provide a device of the kind 
described which can’ be constructed to function in the 
presence of pressure waves, however great. > ' 

Other features of the invention include the use of 
'U~'sh'aped tie rods or simple tie rods, depending upon ‘ 
whether the arrester construction comprises angular end 
retaining assemblies for assembling the sheet metal spacer 
plates and corrugated or dimpled forms of ba?‘le plates, 
or whether the tubular members forming the arrester are 
assembled within a casing assembly of particular con 
?guration and an end frame member complementally 
formed thereto. 

In order to accomplish the various objects of the inven 
tion, a preferred form of ?ame and spark arrester and/ or 
‘exhaust arrester has been provided, which has a detach 
able connection for connecting to an exhaust pipe and 
in which the pipe adapter and ?ame arrester are the same 
for various size arresters, the capacity of the ?ame ar 
rester being provided by changing the lengths of the hous 
ing and the corrugated and intermediate plates forming 
the ?ame and spark arrester portion, and the tie rods 
for assembling the ‘casing assembly and the sheet metal 
corrugated- ?ns and arrester plates. 

‘ In another embodiment of the invention, the ?ame and 
spark arrester of this invention is provided by a series of 
sheet metal arrester plates which are suitably dimpled so 
that, when assembled, the plates are suitably spaced to 
provide a passage for the gases being cooled and su?i 
cient turbulence to increase the cooling capacity. 

Still another embodiment of the invention for accom 
plishing the above objects is-provided by assembling a 
series of assembled tubing of suitable heat conductivity, 
such as copper, brass, and aluminum, to e?ectively cool 
the gases as they are discharged therethrough when as 
sembled Within a casing assembly of particular geometri 
cal con?guration, such as for example, hexagonal in cross 
se‘c'tion', or the like, and in which the capacity of the ar 
rester is determined by the length of the arrester and the 
cross-sectional area of the casing assembly. 
Many other objects and advantages of the construction 

herein shown and described will be obvious to those skilled 
in the art from the disclosure herein given. 
To this end my invention consists in the novel con 

struction, arrangement and'combination of parts herein 
shown and described andmore particularly pointed out in 
the appended claims. I ‘ 

In the drawings wherein like reference 
cate like or corresponding parts: 

Fig. l is a longitudinal sectional view through the ex 
haust arrester, illustrating the casing assembly, ba?le 
plates, pipe adapter, and clamp member for af?xing the 
parts of the arrester together; 

Fig. 2 is an end view or" the arrester, illustrating the 
discharge outlet thereof; 

Fig. 3 is a view in end elevation, illustrating the inlet 

characters indi 

end of the arrester which is attached to an exhaust 
Pipe; ‘ ~ . 

~'~.Fig. 4 is a partial plan view taken along line 4;‘1 of 
Fig. 1, partly in section, illustrating the construction of 

H) 

the boss of the pipe adapter to which the clamp bracket 
is assembled; 

Fig. 5 illustrates another embodiment from that of 
Fig. 2, illustrating a modi?ed form of ba?le plate con 
struction; 

Fig. 6 is a view in elevation, illustrating the arrester 
plate construction of the embodiment of Fig. 5; 

Fig. 7 is a view in elevation, illustrating an arrester 
plate construction modi?ed from that of Figs. 5 and 6; 

Fig. 8 illustrates another embodiment of an exhaust ar~ 
rcsier in which the passages are formed by a series of tubes 

-~ assembled with a hexagonal shaped casing assembly; 
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Fig. 9 is an end view of the exhaust arrester of Fig. 8, 
illustrating the discharge outlet thereof; 

Fig. 10 is a view in elevation, illustrating the inlet end 
of the exhaust arrester of Fig. 8; and 

Fig. 11 is a view in perspective of the hexagonal cas 
ing assembly of the embodiment of Fig. 8. 

Referring more particularly to the embodiment illus 
trated in Figs. 1, 2, 3, and 4, there is illustrated an end of 
the exhaust pipe on 11 of an internal combustion engine 
to which the ?ame and spark arrester or exhaust arrester 
12 is detachably a?ixed. Although the exhaust arrester 
has been illustrated as being attached to a threaded end, 
it is within the scope of the invention that the exhaust ar 
rester may be suitably ?anged to be clamped to a com 
ple'mentally formed ?ange on the exhaust pipe or clamped 
to the exhaust pipe or other conduit in any well-known 
manner, and this may also be in the form of an inter 
mediate adapter coupling which is adapted at one end to 
mount the exhaust arrester, and at the other end is adapt 
ed to be secured to a conduit or exhaust pipe of an inter 
nal combustion engine. The ?ame and spark arrester 
12 is provided with a pipe adapter 13 preferably formed 
of cast aluminum, which is threaded at 14 to receive the 
complementally formed threaded end of the exhaust 
pipe 11. The adapter has a divergent opening 15, which 
has oppositely formed ledges 16 within the peripheral 
?ange 17. The peripheral ?ange 17 is complementally 
formed to a tubular casing 18, which in the embodiment 
shown in Fig. 2 is rectangular in cross-section, and is 
formed from similar halves 19 which have diagonally 
extending portions 20 which are seam-welded or spot 
weldcd to assemble the two halves into a unitary casing. 
The diagonally extending portions 20 extend from the 
outlet end of the casing to substantially the position 
shown in Fig. 4 in which they are spaced from the inlet 
end of the casing 13 to abut against a stop 21 of the 
peripheral ?ange 17, Figs. 2 and 4, to locate the tubular 
housing within the pipe adapter 13. Assembled within 
the tubular casing 18 are a series of alternately mounted 
corrugated ba?le plates 22 and spacer plates 23 forming 
heat exchanger elements. The edges of the corrugated 
ba?le plates 22 and spacer plates 23 rest on the oppositely 
positioned ledges 16, Fig. 1, and are prevented from be 
ing longitudinally detached from the casing 18 by end 
retainers 24. 
The end retainers 24 comprise angular members 25, 

one leg of which abuts the ends of the corrugated ba?le 
plates 22 and spacer plates 23, as illustrated in Fig. 2, and 
the other leg abuts a face at the upper end of the casing 
18, Fig. 1. A locating guide 26 is welded or otherwise 
at?xed to the leg 25', Fig. l, of each of the end retainers 
24, and a U-sh‘aped tie rod 27 extends through the lo'c'at 
ing guides 26 of each of the end retainers 24 at the upper 
.end of the casing 18, and the free ends of the tie rod ex 
tend through openings in bosses 28, Figs. 1 and 4. Nuts 
.or other securing means 29, which are complementally 
threaded to receive the threaded ends 30 of the tie rod. 
secure the casing 18 and the corrugated ba?le plates 22 
and spacer-plates 23 assembled therein to the pipe adapter 
13. The U'-shaped' tie rod 27 has opposite portions 31 
formed, as illustrated in Fig. l, to abut the outer face 
of the inwardly extending leg portions 25" of each of the 
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end retainers 24. With this construction, as the nuts 29 
are tightened on the tie rod, the portions 31’ thereof 
similarly abut the end retainers 24 to prevent the corru 
gated plates 22 and 23 from becoming disassembled from 
the casing 18 and, at the same time, secure the casing 18 
in assembled relation to the pipe adapter 13. It is to 
be understood that it is Within the scope of the invention 
that the portions 31 of the tie—rod 27 may be welded or 
otherwise a?ixed to the legs 25" and the use of locating 
guides 26 avoided. 
As viewed in Figs. 1, 3, and 4, the pipe adapter 13 is 

provided with a hexagonal shaped portion 32 to receive a 
suitable wrench for assembling the pipe adapter on the 
threaded end of the combustible gas conduit or exhaust 
pipe 11. 

Referring to Figs. 1 and 2, the ba?le plates 22 are 
formed with corrugations in which the depth thereof is 
0.108” and the pitch of the corrugations is 1A1". For 
use with one-cylinder engines, the length of the battle 
plates is preferably 6" with the width of the plates being 
1%", and a sufficient number of alternate corrugated 
ba?le plates 22 and spacer plates 23 are assembled that 
the thickness of the assembled plates is also 1%". The 
pipe size for the pipe adapter 13 for an exhaust arrester 
for a one-cylinder engine is 1''. For two-cylinder and 
three-cylinder engines, the pipe size of the adapter 13 is 
1%" and the length of the ba?les is 7”, and the baf?e 
plates and the adapter 13 are such that, when assembled, 
the width and thickness of the assembled baf?e plates 22 
and 23 are 2%". For a four-cylinder engine, the pipe 
adapter is adapted to receive a 11/2" pipe, and the lengths 
of the corrugated ba?le plates 22 and spacer plates 23 is 
8", and the width and thickness of the assembled plates 
22 and 23, as illustrated in Figs. 2, is 21/2”. Although it 
is within the scope of the invention that the baf?e plates 
may be assembled to any suitable size, depending upon 
the cross-sectional area of the exhaust pipe or conduit 
to which the arrester is assembled, the previous sizes have 
been found suitable for industrial engines of one, two, 
three, and four cylinder engines, and engines up to one 
hundred cubic inches in displacement. It is to be under 
stood that it is within the scope of the invention that, if 
desired, one or more of the ?ame and spark arresters may 
be mounted in parallel on a suitable adapter wherever 
it is desired to increase the capacity of the ?ame and 
spark arrester for any increased horsepower or displace 
ment of an engine to which the arrester is coupled. 

While it is preferred to form the coupling 13 from 
cast aluminum and the corrugated ba?les and spacer 
plates from sheet aluminum, it is within the scope of the 
invention that any suitable material may be used which 
has high heat conductivity for dissipating the heat of the 
combustible ?uids discharged through the ?ame arrester, 
that the combustible gases are cooled down to a point 
where they are not dangerous and do not ignite or if they 
are ignited the ?ame is extinguished, and also that the 
temperature of any sparks formed is also reduced as they 
are discharged and before they come in contact with any 
in?ammable material are cooled, so that they will not 
ignite any in?ammable ?uids over which the vehicle, 
which has an exhaust arrester of this type may pass or 
the sparks will not ignite any explosive mixtures such as 
one encounters with the use of industrial trucks and the 
like, or with agricultural tractors either within the barns 
or in the ?eld. 

Referring to Figs. 5 and 7, there are illustrated modi?ed 
forms of ba?le plates which are assembled within the 
tubular casing 18 in the same manner as the corrugated 
baffle plates and spacer plates are assembled. With the 
embodiment of Figs. 5, 6, and 7, however, only one form 
of plate 33 or 33’ is necessary and the dimples 34 are 

~ formed in such a manner that by the reversal of the plate, 
'the plates 33 or 33' are suitably spaced and none of the 
“dimples 34 nest. For example, each of the plates 33 or 
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6 
33’ are assembled so that the sizes for one, two, three 
and four cylinder engines are substantially the same as dis 
closed above. An arrester plate 33 or 33’ for a four 
cylinder engine which is coupled to a 1%” pipe, may 
have a length of 73%2” and a width of 22%2". The 
dimples 34a and 34b, referring to the modi?ed plate 33' 
Fig. 7, are preferably spaced 1%6” in from the longitudinal 
edges and the center lines for the rows of dimples of the 
plate are preferably spaced 5/32" apart, and for this parti 
cular size there are ?fteen spaces. The dimple 34a is 
spaced 1A" from the end and the dimple 34b is spaced 
1/2” from the end, and similarly formed dimples a and b 
on the opposite end are reversed in position. The longi 
tudinal spacing of the dimples beginning from the end of 
the plate 33' contiguous to the dimple 34b is 1A", 1A", 
1A", 1A", 1%4", four 1/2" spacings, two M4" spacings, one 
1/2" spacing, two 1A" spacings, four 1/2” spacings, one 
1%," spacing, and four 1A” spacings. The smaller plates 
for the 1” pipe coupling and the 1%” pipe coupling are 
similarly spaced and the blanks are respectively 53%,2” 
in length and 129/32" wide, and 631/32” long and 211,52" 
wide. The blanks are formed from 0.25" thick alu 
minum sheets and the dimples are .150" in diam 
eter and extend .05" above the ‘thickness of the plate. 
With the arrangement as described for the largest size 
arrester and when the smaller size plates are similarly 
formed, it is possible to reverse the plates end for end so 
that none of the dimples nest and the plates are suitably 
spaced to provide exit passages for the combustible and 
in?ammable gases discharged therethrough. The dimples 
are so arranged that when viewed from the inlet end of 
the arrester, they overlap to prevent any sparks from 
traveling through the passageways formed, and the sparks 
would at some time impinge against a dimple. The 
dimples in addition to baf?ing the path of the combustible 
gases cause su?i‘cient turbulence to increase the rate of 
heat transfer to extinguish any ?ame and also to effectively 
cool or extinguish any sparks formed and which might be 
discharged from the arrester. 

In order to dismantle the ?ame and spark arrester or 
exhaust arrester of the embodiments of Figs. 1 through 4 
and that of Figs. 5, 6, and 7 for cleaning or replacement of 
parts for repair, it is only necessary to remove the nuts 
29 from the U-shaped tie rod 27 and detach the tie rod 
from the bosses 28. Since the locating guides 26 engage 
the legs of the U-shaped tie rod 27 and there is su?icient 
resilience in the legs of the tie rod, when the tie rod is 
removed, the end retainers 24 Will, for the most part, be 
retained on the tie rod. It is also possible to detach the 
tie rod separably from the retainers or, in some instances, 
one may detach the tie rod and the casing together from 
the pipe adapter 13. If the corrugated ba?le plates 22 
and spacer plates 23 have become stuck together because 
of the carbon deposits, they may be detached by tapping 
them on the outer ends or they may be separably detached. 
After the baffle plates 22 and 23 have been removed, they 
may be wire-brushed clean to remove any carbon de 
posits. If any of the plates have ‘become damaged in use, 
they may be readily replaced when assembled. In assem 
bling the arrester, the parts are assembled in the reverse 
order and the casing, and the plates clamped in place by 
securing the nuts 29, as illustrated in Fig. 1 to the free 
ends of the tie rod 27. v 

In the embodiment of Figs. 5, 6, and 7 in which only 
one plate 33 or 33’ is used instead of alternate corrugated 
battle plates 22 and spacer plates 23, the arrester is dis 
mantled in the same manner and, when dismantled, the 
plates 33 or 33’ may also be brushed clean and replaced 
in the event of any wear or corrosion. In reassembling, 
the plates are alternately reversed end for end so that the 
passages are formed between the plates spaced by the 
dimples 34. _ 

Referring to Figs. 8, 9, 10, and 11, there is illustrated 
another embodiment of an exhaust arrester 12' of my in 
vention in which the casing 18’ is hexagonal in shape 



' removed from the pipe adapter. 

' the'operation repeated. I 

‘ Here is preferred because once the plates are disassembled 

7 instead of rectangular, as illustrated in Fig. 2. The 
passages of this embodiment for cooling the exhaust gases 
or in?ammable ?uids discharged through the ?ame and 
spark arrester are’ formed by tubes 35 nested within the 
‘hexagonal casing 18’. A pipe arrester 13’ similarly formed 
to ‘the pipe adapter 13 of the embodiment of Fig. l is 
threaded to receive a complementally formed threaded 
end '11 of an exhaust pipe or combustible gas conduit to 
which the exhaust arrester is adapted to be assembled. 
The threaded portion 14 diverges outwardly to provide a 
divergent opening 15' which is provided with a ledge 16’ on 
which is seated the hexagonal shaped casing 18'. The 
tubular casing 18' is formed from, halves 19' with dia 
metrically extending portions 20', as illustrated in Fig. 11. 
The halves 19' are af?xed together to form‘ the hexagonal 
tubular casing 18’ by seam-welding, spot-welding or other 
wise a?ixing the port-ions 20’ together. The portions 20’ 
are recessed back from the ends of the casing to permit 
assembly of the casing within the complementally formed 
hexagonal chamber 36 in the pipe adapter 13’, and also in 
a similarly formed chamber 37 in the cast aluminum end 
retainer 38. The retainer 38 is formed with a hexagonal 
or suitably shaped opening 39 for the discharge of the 
gases through the arrester. 

In assembling the parts of the arrester, a hexagonal 
shaped screen 40 is ?rst assembled within the recess 36 
after which the tubular casing 18’ is assembled in position. 
Suf?cient aluminum tubes 35 are nested within the hex 
agonal casing to completely ?ll it, after which another 
screen 40 is assembled over the tubes. The retainer 38 
is then assembled over the end of the casing 18’ and the 
screen 40, as illustrated in Figs. 8 and 9. Tie rods 41 are 
then asesmbled through holes in the bosses 42 and the 
threaded ends 43 of each of the tie rods are threaded into 
complementally threaded openings in bosses 44 formed on 
the pipe adapter 13’ with the openings in the bosses 42 and 
44 in alignment. The tie rods 41 may be threaded at each 
end, as shown in Fig. 8, and nuts 29 secured thereto on 
the outer ends of the tie rods, or it is also within the 
scope of the invention, that elongated bolts may be used. 
However, for simplicity in manufacture, it is preferable 
to use tie rods threaded on each end to receive the nuts 29 
so that in assembly it is immaterial which end of the tie 
rod is assembled ?rst in position. Upon securing the nuts 
29 ?rmly in position against the face of the end retainer 
38, the hexagonal casing 18', the screens 40, and the tubes 
35 are ?rmly a?ixed to the pipe adapter 13’. 

In order to disassemble the ?ame and spark arrester 
for cleaning and replacement of parts‘, it is only neces 
sary to detach the nuts 2§, after which the end retainer 
38 is removed, whereupon the casing may be detached 
from the pipe adapter 13', and the screens 40 may also 
be removed. If the tubes, because of carbon deposits 
and corrosion, are stuck together, they may be readily 
detached by tapping one end of the tubes, whereupon 
they may be readily detached. After the outer and in 
ner surfaces of the tubes have been carefully brushed 
clean, and the screens 40 cleaned as well as the interior 
of tube 18’, the tubes may be reassembled within the 
casing and, if any of the tubes have been destroyed or 
damaged, they may be readily replaced as well as screens‘ 
40, if necessary. The casing 18' and the assembled tubes 
and screens are reassembled, as shown in Fig. 8‘, and the 
end retainer 38 assembled on the outer end of the casing 

_ and over the tie rods 41’, if they have not been removed, 
. and the nuts 29 replaced and secured in position. 

The embodiments of Figs. 1 through 7 may also be 
cleaned by pushing each of the plates, one at a time, 
approximately half-way out of the end of the cartridge 
formed by the casing 12 and the plates after it has been 

Substantially one-half 
of each plate is individually brushed and then returned 
within the cartridge. The cartridge is then reversed and 

In most instances, this proce 
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it is very di?iieult toreassemble.v Similarly, the outer sur 
face of. the tubes‘ 35 of the embodiment of Figs. 8 through 
11 may be cleaned in this manner. ’ . 

In either the embodiments of Fig. 1 and Fig. 8-, if it is 
desired, the entire arrester assembly may be detached 
from the threaded end of the conduit by unscrewing the 
arrester by applying a wrench to the hexagonal portion 
32‘ of the pipe adapter 13, Figs. 3 and 10, after which 
the arrester may be disassembled, cleaned, and any parts 
replaced as described above. 

In the embodiment, as illustrated in vFig. 1, it is pre 
ferred to form the spacer plates 23 from twenty-four 
gage (.020") aluminum sheet material and, likewise, the 
corrugated ba?ie plates 22. The aluminum sheet material 
from which the dimpled arrester plates 33 or 33' are 
formed in the embodiment of Figs. 5, 6, and 7, is prefer 
ably formed from .025" thick aluminum sheet. The 
aluminum tubing 35 for the embodiment of Fig. 8 is 
preferably formed from aluminum tubing 5A6" 0. D., 
with a wall thickness of .020”. The cross-sectional area 
of each of the embodiments is substantially twice that of 
the combustible gas ‘conduit to which it is attached to 
prevent'excess back pressure for the gases discharged. 
The casing assemblies 18 and 18' are preferably formed 
from twenty gage terne plate, and the pipe coupling for 
each of the embodiments is preferably formed from cast 
aluminum, and the end retainer 37 of the embodiment 
Fig. 8 is also formed from cast aluminum. The nuts 
and tie rods are preferably formed from steel and plated. 
Although the preferred materials and sizes have been 

disclosed, it is to be understood that it is within the 
scope of the invention that any suitable material having 
suitable heat conductivity, such as copper and brass, 
may be used, and the material used obviously depends 
upon theservice requirements. 

Referring to the embodiment of Pig. 8, the width 
across‘ the ?ats of the hexagonal casing for an arrester 
for‘ a one-cylinder engine or one inch conduit is 11/2" 
and the‘ length is 6". For a two-cylinder and three 
cylinder engine and for a 1%" diameter exhaust pipe, 
the width across the ?ats of the hexagonal casing is 
21716" and the length 7". For a four-cylinder engine and 
for use with a 11/2" exhaust conduit, the width across the 
?ats of the hexagonal casing is 21/2." and the length 8". 

In each of the embodiments, the gases and pressure 
waves are free to be discharged through the arrester and 
deviate‘ only slightly or not at all retarded thereby, since 
the total area of the apertures formed by the corrugated 
ba?ie plates 22 and spacer plates 23 and by the dimpled 
plates 33 in the embodiment of Figs. 5, 6, and 7 and also 
by the nesting of the tubes 35 in the embodiment of 
Fig. 8, is equal to or greater than cross-sectional area of 
the conduit ‘to which the arrester is attached. Any high 
velocity sparks accompanying the pressure waves and ig 
nited gases, although substantially following a straight 
path, may impinge on the faces of the passages formed 
in each 'of the embodiments‘ and cooled thereby to be 
come extinguished or are su?iciently cooled below the 
ignition temperature to become extinguished as they pass 
through the arrester passages by the cooling effect of the 
enlarged cooling surface of the nested ba?ie plates or 
tubes. Also, any new sparks, which may be generated 
within the passages of the arrester, are also su?iciently 
cooled before being discharged from the arrester as to 
prevent any damage. Also, any new sparks generated 
in the restricted spaces formed by the plates and the tubes 
of the various embodiments will not gain su?‘icient mo 
mentum to be impelled or projected through the outlet 
end of the arrester. However, as illustrated in the em 
bodiment of Fig. 8, if desired, a suitable screen ‘or ba?ie 
may be additionally employed. 

Thus, it will be seen that I have provided a combina 
tion ?ame arrester and spark extinguisher or exhaust ar 
rester particularly adapted for internal combustion en 

" ginesof the type used with lift trucks, tow trucks, and the 
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like, within factories, or upon farm tractors used in the 
?elds or in barns which serve as a barrier to ?ames and 
sparks of all sizes, and permits the dissipation of gases 
and pressure waves resulting from explosions in a rela 
tively con?ned space. It is also evident that there has 
been provided an arrester of this type which may be used 
with equal e?iciency as a ?ame or spark arrester when 
mounted on an exhaust pipe of an internal combustion 
engine, extended either in a vertical position above the 
tractor or in a horizontal position on the tow truck or the 
like vehicle. It is also evident that an arrester of this 
type is equally suitable for large trucks, tractor trucks, 
passenger vehicles and the like, which may have to 
travel through areas which are hazardous because of in 
?ammable materials and ?uids or explosive mixtures over 
which or through which the vehicle is driven and sparks 
or ?ames from the exhaust pipe of the vehicle may ignite. 

Having thus described my invention, it is obvious that 
various immaterial modi?cations may be made in the 
same without departing from the spirit of my invention; 
hence, I do not wish to be understood as limiting myself 
to the exact form, construction, arrangement and com 
bination of parts herein shown and described or uses 
mentioned. 
What I claim as new and desire to secure by Letters 

Patent is: 
1. As an article of manufacture, an elongated polyg 

onal-shaped tubular casing for a ?ame arrester compris 
ing an adapter for detachably mounting the ?ame arrester 
on a combustible gas conduit at one end and for detach 
ably mounting retainer means for the polygonal-shaped 
tubular casing on the opposite end, said polygonal-shaped 
tubular casing complementally formed to the adapter, said 
polygonal-shaped tubular casing comprising detachable 
and ?anged symmetrical halves about the diagonal 
through the cross-section of the polygonal-shaped tubular 
casing at right angles to the longitudinal axis of the poly 
gonal-shaped tubular casing, said ?anged symmetrical 
halves assembled with the ?anges thereof in abutting re 
lationship and said polygonal-shaped tubular casing ex 
tending longitudinally to a predetermined length greater 
than the smallest cross-sectional dimension of the polyg 
onal-shaped tubular casing, said polygonal-shaped 
tubular casing adapted to receive heat exchange 
members forming a plurality of longitudinally ex 
tending passageways in heat exchange relationship with 
respect to the combustible gas to be discharged there 
through, and said ?anges of said symmetrical ?anged 
halves forming the tubular casing being intermediate the 
ends of said tubular casing and less than the length of the 
tubular casing. 

2. A ?ame arrester for a combustible gas conduit, com 
prising an adapter for detachably mounting the arrester 
to the conduit, said adapter formed with a rectangular 
shaped chamber providing an enlargement of the conduit, 
an elongated rectangular-shaped tubular casing detach 
ably mounted upon the adapter, said rectangular-shaped 
tubular casing complementally formed to the adapter, said 
rectangular-shaped casing comprising detachable and 
?anged symmetrical halves about the diagonal through 
the cross-section of the rectangular-shaped tubular casing 
at right angles to the longitudinal axis of the rectangular 
shaped tubular casing, said ?anged symmetrical halves 
assembled with the ?anges thereof in abutting relation 
ship, said rectangular-shaped tubular casing formed with 
a plurality of longitudinally extending passageways, a 
plurality of alternate rectangular-shaped corrugated ba?le 
plates and similarly formed rectangular ?at spacer plates 
providing said plurality of longitudinally extending pas 
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sageways, extending substantially the length of said cas 
ing, said cross-sectional area of said passageways being 
substantially twice the cross-sectional area of the com 
bustible gas conduit to which the flame arrester is 
mounted, whereby any ignited combustible gas discharged 
through the ?ame arrester is extinguished and any sparks 
formed as the combustible gases are discharged are cooled 
and extinguished. 

3. A ?ame and spark arrester for an internal combus 
tion engine comprising an adapter for detachably mount 
ing the arrester to an exhaust pipe of the internal com 
bustion engine, a detachable elongated and rectangular 
shaped tubular casing a?ixed to the adapter, said rectangu 
lar-shaped tubular casing complementally formed to the 
adapter, said rectangular-shaped tubular casing compris 
ing detachable and ?anged symmetrical halves about the 
diagonal through the cross-section of the casing at right 
angles to the longitudinal axis of the rectangular-shaped 
tubular casing, said ?anged symmetrical halves assem 
bled with the ?anges thereof in abutting relationship, said 
tubular casing formed for detachably mounting heat ex 
changer elements, said heat exchanger elements compris~ 
ing a plurality of alternate rectangular-shaped corrugated 
ba?ie plates and similarly formed rectangular ?at spacer 
plates and said corrugated ba?ie plates and rectangular 
?at spacer plates extending substantially the full length 
of said tubular casing, a retainer construction comple 
mentally formed to the casing to retain the heat exchanger 
elements within the casing, and securing means for de 
tachably a?ixing the retainer construction to the casing 
of the adapter. 

4. A ?ame and spark arrester for an internal combus 
tion engine comprising an adapter for detachably mount 
ing the arrester to an exhaust pipe of the internal com 
bustion engine, a detachable, elongated and rectangular 
shaped tubular casing a?‘ixed to the adapter, said rectan 
gular-shaped tubular casing complementally formed to 
the adapter, said rectangular-shaped tubular casing com 
prising detachable and ?anged symmetrical halves about 
the diagonal through the cross-section of the casing at 
right angles to the longitudinal axis of the rectangular 
shaped tubular casing, said ?anged symmetrical halves 
assembled with the ?anges thereof in abutting relation 
ship, retainer means complementally formed to the cas 
ing, a plurality of alternate rectangular-shaped corru 
gated ba?le plates and similarly formed rectangular ?at 
spacer plates operatively mounted Within the rectangular 
shaped tubular casing providing a plurality of longitu 
dinally extending passageways extending substantially the 
length of the tubular casing, said rectangular-shaped 
tubular casing being substantially square in cross-section, 
said adapter and retainer means complementally formed 
to the rectangular-shaped tubular housing, and U-shaped 
securing means for detachably a?ixing the rectangular 
shaped tubular casing to the adapter, the U-shaped secur 
ing means extending through complementally formed and 
oppositely spaced openings in the retaining means and the 
adapter. 
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