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VALVE ASSEMBLY FOR EXHAUST SYSTEM 
The present invention concerns a valve assembly 

which is to be incorporated with the exhaust system of 
a dump truck for purposes of directing the exhaust 
gases into the dump body when the latter is in the 
lowered position so as to heat the body and prevent the 
material therein from sticking to the side walls during 
cold weather operation. When the body is raised for 
dumping the load, the valve assembly serves to close 
the outlet opening leading to the body structure and 
divert the gases toward the ground. 

In the preferred form, the valve assembly made ac- > 
cording to the invention comprises a housing having an 
inlet opening that is connected with the engine for 
receiving exhaust gases therefrom. The housing also 
has a pair of axially aligned outlet openings, one of 
which serves to connect the exhaust gases with the hol 
low interior of the dump body, while the other directs 
the gases toward the ground. A closure member is sup 
ported in the housing between the outlet openings for 
movement along a vertical axis so as to alternately open 
and close the outlet openings depending upon the posi 
tion of the dump body. A spring located within the 
housing serves to bias the closure member upwardly to 
close the outlet opening to the dump body when the 
latter is in the raised dumping position, while at the 
same time opening the other outlet opening. A conduit 
is provided on the bottom of the dump body and is 
adapted to extend through the outlet opening to the 
body when the latter is in the lowered position. As a 
result, the free end of the conduit contacts and moves 
the closure member downwardly and thereby connects 
the interior of the housing with the hollow interior of 
the dump body while closing the other outlet opening. 
The objects of the present invention are to provide a 

valve assembly which directs the exhaust gases of an in 
ternal combustion engine into the hollow body struc 
ture of a dump body when the latter is in a lowered 
position and directs the gases toward the ground when 
the body is in a raised position; to provide a valve as 
sembly which causes exhaust gases to flow through one 
of two openings which are adapted to be opened and 
closed by a closure member supported for reciprocal 
movement along a vertical axis; and to provide an ex 
haust diverter system for a dump truck that has a con 
duit projecting from the bottom of the dump body 
which is adapted to physically contact and open a clo 
sure member of a valve assembly when the dump body 
is in a lowered position and thereby permit the exhaust 
gases to be directed into the hollow interior of the 
dump body. 
Other objects and advantages of the present inven 

tion will be apparent from the following detailed 
description when taken with the drawings in which; 

FIG. 1 is a side elevation view of a dump truck incor 
porating a valve assemble made in accordance with the 
invention; 

FIG. 2 is an enlarged elevational view of the valve as 
sembly incorporated with the dump truck of FIG. 1 and 
shows the relative positions of the various parts of the 
valve assembly when the dump body is in a lowered 
load-retaining position; 

FIG. 3 is a view similar to FIG. 2 but shows the rela 
tive positions of the parts of the valve assembly when 
the dump body is in a raised position; and 

FIGS. 4, 5, 6 and 7 are views taken on lines 4--4, 5 
—5, 6—6, and 7—7 respectively of FIG. 2. 
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2 
Referring to the drawings and more particularly FIG. 

1 thereof, an off~highway rear dump truck 10 is shown 
having a chassis 12 comprising a frame 13 that is 
mounted on longitudinally spaced front and rear axles 
14 and 16 which respectively support wheels 18 and 
20. The front end of the chassis 12 is provided with an 
internal combustion engine 22 which provides drive to 
the rear wheels 20 through a suitable gear train (not 
shown). An operator’s cab 23 is supported by the front 
end of the chassis 12 adjacent the engine 22 and, as is 
conventional, includes a steering wheel and controls 
(not shown) for operating the vehicle. In addition, the 
chassis 12 supports a load-retaining container or dump 
body 24, the rear lower portion of which is connected 
by a pivotal connection 26 to the rear end of the frame 
13. As shown in full lines, the dump body 24 is in the 
lowered load-retaining position and is movable to the 
raised dumping position shown in phantom lines 
through a multistage hydraulic cylinder 28, the lower 
end of which is connected to the frame 13 by a pivotal 
connection 30. 

During cold weather operation of rear dump trucks 
of the type described above, it has been found that the‘ 
moisture in the material will cause the latter to freeze 
to the bottom and side walls of the dump body. As a 
result, the dump body will frequently retain part of the 
load at all times resulting in inef?cient use of the load 
carrying capacity of the body. In order to alleviate this 
problem, it has been customary to have the trucks 
equipped with a body heating system in which the hot 
exhaust gases from the engine flow into the body struc 
ture of the dump body to heat the latter and thereby 
prevent the material from adhering thereto. In this re 
gard, it will be noted that the rear dump truck 10 shown 
in FIG. 1 incorporates a body heating system of the 
type referred to above. The body heating system in 
cludes an exhaust pipe 32, the front end 34 of which is 
connected to the engine 22, while the rear end 36 is 
connected to a valve assembly 38 which is made ac 
cording to the invention and serves to direct the ex 
haust gases into the hollow interior of the dump body 
24 when the latter is in the lowered position of FIG. 1 
and divert the exhaust gases toward the ground when 
the dump body 24 is in the raised dumping position. 
As seen in FIG. 2, the valve assembly 38 comprises a 

housing 40 which is connected by support brackets 42 
and 43 to the upper portion of frame 13 at spaced 
points located intermediate the front and rear axles l4 
and 16. The housing 40 has a completely enclosed 
chamber M which receives exhaust gases from the en 
gine 22 via the exhaust pipe 32 which is connected to ‘ 
the housing at an inlet opening or port 45. The housing 
40 includes a pair of vertically spaced walls 46 and 48 
located in horizontal planes and provided with axially 
aligned circular outlet openings 50 and 52, respective 
ly. The opening 52 serves to communicate the chamber 
44 with a downwardly extending cylindrical pipe 54 
which is rigidly connected at its upper end to the wall 
48 and serves to direct exhaust gases toward the 
ground. 
A closure member 56 is supported within housing 40 

for movement along a vertical axis between the 
lowered position shown in FIG. 2, wherein the closure 
member 56 blocks the flow of gases from the chamber 
44 into the pipe 54 but permits ?ow into the body 24 
and the raised position shown in FIG. 3, wherein the 
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closure member 56 closes the opening 50 but allows 
gas flow through the pipe 54. In this regard, it will be 
noted that the closure member 56 comprises a rectan 
gular plate 58 with the lower surface thereof rigidly 
secured at the center thereof to the upper end of a ver 
tically orientated guide rod 60. The lower end of the 
guide rod 60 is slidably received within a sleeve 62 
which is centrally positioned within the pipe 54 by four 
identical web sections 64, 66, 68, and 70 which as seen 
in FIG. 7 are equally circumferentially spaced about 
the sleeve 62 with the opposite ends of each web sec 
tion being rigidly secured to the sleeve 62 and the inner 
surface of the pipe 54. A coil spring 72 is wound about 
the guide rod 60 and has one end engaging the lower 
surface of the plate 58 and the other end engaging the 
top of the sleeve 62. Thus, when the body 24 is in the 
phantom line position of FIG. 1, the closure member 56 
is positioned by the spring 72 into the raised position of 
FIG. 3 to cause plate 58 to close the outlet opening 50 
in the wall 46 and at the same time cause gas to flow 
into pipe 54. To realize the latter, the closure member 
56 includes a skirt section 74 which is cylindrical in 
cross section and has an outer diameter slightly smaller 
than the diameter of the outlet opening 52 in the wall 
48 so as to permit the skirt section 74 to extend into the 
opening 52 and reciprocate relative thereto. The free 
lower end of the skirt section 74 is formed with four 
radially extending openings 76 circumferentially 
equally spaced about the free end. Thus, the openings 
76 serve to communicate the chamber 43 with the pipe 
54 when the closure member 56 is in the aforesaid 
raised position of FIG. 3. 
Although not shown, the body structure of the dump 

body 24 is essentially hollow in that it is provided with 
passages which are located in the side walls and also in 
the floor portion of the body. In addition, suitable baf 
?es are provided in the body passages for directing ex 
haust gases in a manner so that heating of substantially 
the entire body structure occurs after which the gases 
are exhausted through ports 78 located at the rear of 
the dump body 24. In this case, the passages within the 
dump body 24 are connected to a port 80 formed in the 
floor portion as seen in FIG. 2. The port 80 rigidly sup 
ports a cylindrical conduit 82 having an outer diameter 
that is less than the diameter of the opening 50. The 
lower end of the conduit 82 is provided with a plurality 
of radially extending openings 84 equal in number and 
similar to those formed in the skirt section 74 of the 
closure member 56. An upper ring 86 is secured to the 
outer diameter of the conduit 82 and is adapted to 
slidably support three equally circumferentially spaced 
bolts 88, the head end of each of which is rigidly 
secured to a lower ring 90. A coil spring 92 is wound 
around the shank of each bolt 88 and normally biases 
the ring 90 downwardly as seen in FIG. 3. 

It will be noted that the port 80 and accordingly the 
conduit 82 is located in a position on the dump body 24 
so that when the latter is in the lowered load-retaining 
position shown in FIGS. 1 and 2, the center longitu 
dinal axis of the conduit 82 is coaxial with the center of 
the openings 50 and 52. As a result, when the body 24 
is lowered from the phantom line position to the full 
line position, the conduit 82 registers with and extends 
through the opening 50 to contact the upper surface of 
plate 58 and causes the closure member 56 to move 
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4 
downwardly against the bias of spring 72 to the position 
of FIG. 2. It can be seen that after the conduit 82 moves 
into the housing 40 a predetermined distance, the ring 
90 contacts the upper surface of the wall 46 and serves 
to diminish the size of the opening 50 and thereby helps 
prevent exhaust gases from escaping into the at 
mosphere through any opening that may exit between 
the outer diameter of the conduit 82 and the opening 
50. At the same time, the chamber 44 in the housing 40 
is fluidly connected with the conduit 82 through the 
openings 84 formed therein, while the opening 52 in 
the wall 48 is closed by the upper portion of the skirt 
section 74 so that the exhaust gases can only flow 
through the conduit 82 into the body structure of the 
dump body 24. It should be apparent that when the 
dump body 24 is moved to the raised dumping position 
of FIG. 1, the conduit 82 is retracted from the opening 
50 permitting the closure member 56 to rise upwardly 
into the position of FIG. 3 to close the opening 50 and 
connect the chamber 44 with the pipe 54 through 
openings 76 as explained above. 

Various changes and modi?cations can be made in 
this construction without departing from the spirit of 
the invention. Such changes and modi?cations are con 
templated by the inventor and he does not wish to be 
limited except by the scope of the appended claims. 

Iclaim: 
l. A valve assembly for a vehicle having a chassis 

supporting an operator’s cab and a pivoted material 
handling container having a hollow body structure, the 
valve assembly adapted to direct exhaust gases up 
wardly into said hollow body structure when the 
material-handling container is in a lowered load-retain 
ing position and adapted to direct the exhaust gases 
downwardly toward the ground when the material-ham 
dling container is in a raised dumping position, said 
valve assembly comprising a housing having a first out 
let opening and a second outlet opening formed 
therein, a closure member, means supporting said clo 
sure member in said housing for translational move 
ment between a ?rst position wherein said closure 
member closes the ?rst outlet opening and opens the 
second outlet opening and a second position wherein 
said closure member closes the second outlet opening 
and opens the ?rst outlet opening, a spring biasing said 
closure member into said ?rst position when the 
material-handling container is in the raised dumping 
position, a conduit secured to and projecting 
downwardly from said material-handling container and 
communicating with said hollow body structure, said 
conduit extending into said ?rst outlet opening when 
the material-handling container is in the lowered load 
retaining position so as to directly contact the closure 
member and cause the latter to be moved into the 
second position against the bias of said spring. 

2. A valve assembly for a vehicle having a chassis 
supporting an operator’s cab and a pivoted material 
handling container having a hollow body structure, the 
valve assembly adapted to direct exhaust gases up 
wardly into said hollow body structure when the 
material-handling container is in a lowered load-retain 
ing position and adapted to direct the exhaust gases 
toward the ground when the material-handling con~ 
tainer is in a raised dumping position, said valve as 
sembly comprising a housing adapted to receive ex 
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haust gases and having a ?rst outlet opening and a 
second outlet opening formed therein, a pipe attached 
to said housing at said second outlet opening for direct 
ing exhaust gases downwardly toward the ground, a 
closure member in said housing between said ?rst and 
second outlet openings, said closure member compris 
ing a horizontal plate rigidly attached to a depending 
skirt portion having apertures formed therein, a rod at 
tached to said plate for supporting the latter in the 
housing for translatory movement along a vertical axis 
between a ?rst position wherein said plate closes the 
?rst opening and the skirt portion opens the second 
outlet opening and a second position wherein said skirt 
portion closes the second opening and the plate opens 
the ?rst outlet opening, a spring biasing said plate into 
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6 
said ?rst position when the material-handling container 
is in the raised dumping position, a conduit projecting 
from said material-handling container and commu 
nicating with said hollow body structure, said conduit 
having a free end adapted to be located in said ?rst out 
let opening when the material-handling container is in 
the lowered position so as to contact the plate and 
cause the latter to be moved into the second position 
against the bias of said spring, and the free end of said 
conduit having at least one radially extending opening 
formed therein for communicating the interior of said 
housing with the hollow body structure when the 
material-handling container is in the lowered position. 
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