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[57] ABSTRACT

A compact aftercooler having a condensate discharge
valve built into the bottom header so as to be heated
by the air from the compressor, dnd a check valve
built into the top header.

7 Claims, 3 Drawing Figures

RESERVOIR 72
82
66_ NR
64 80\ h
T — D
" N
e ————Y
50 ISR T N
“ T
36
{_TW
14 i
38 N 44—U4 =
| . o

!
B I
I a2 fn | A°
¢ . A /Y o7 | > 7 @ . %
: - s
3 /ﬂ-’/ SN
o =1 .,...||/ ey
Il}\ ....“\.\ ‘4
/E: IAJ N 24
22 26
FROM
GOVERNOR




PATENTEDOCT 151974 3,841,064

TO SUPPLY TANK 4——|

RESERVOIR 2
- 8
70@/76
] . 8 ‘ 62| &0
Fig. 2 80Nr Vi*'/
’—}- 74
/ Y
gl el —
e
———
50 AN NN AN B BN
<, 7 ¢ a0
1
N
44—4 s
a6 I
C
/48 48 I o
| a2 | 40
42 ) /
o
7: IR 7 A | # o "
I 30 12
3
) A
FROM

GOVERNOR




3,841,064

1
AFTERCOOLER

BACKGROUND OF THE INVENTION

This inivention relates to aftercoolers for use between
the compressor and the reservoir in an air supply line;
which aftercooler cools the air from the compressor
and filters out the water and other contaminats, which
it then automatically ejects.

The prior art aftercooler to which this invention par-
ticularly relates is shown in U.S. Pat. No. 3,516,231, In
accordance with that patent, external valving was pro-
vided for both exhausting contaminants and checking
the reverse flow of air from the reservoir. Several disad-
vantages are present when providing such valving. For
one thing, the condensate exhaust valve, while con-
nected to the bottom header, was nevertheless sus-
pended in mid-air. When used in outdoor systems, such
as those used on trucks, it tended to freeze up in cold
weather. Further, since both valves were spaced from
the main body of the aftercooler, inexperienced per-
sons could reorient the valves, so that they did not
function properly.

SUMMARY OF THE INVENTION

We have discovered a means for eliminating these
problems by providing a unified package comprising a
basic aftercooler body and heat dissipation unit with a
top header having an integral vertically mounted check
valve in the air line to the reservoir, and a bottom
header having an integral horizontally mounted con-
densate discharge valve exposed through thin walls to
the heated intake chamber from the compressor.

We have also provided a new hot air circulating
means comprising a plate having a plurality of holes
communicating with the space between the bore of the
body and the baffle. Further, the bore has been rede-
signed and tapered inwardly from its upstream end to-
ward its center and then outwardly from the center to-
ward the downstream end, so as to create a Venturi ef-
fect on the air flowing in the space between the bore
and the baffle.

Accordingly, it is an object of this invention to pro-
vide an improved aftercooler having greater efficiency
and less susceptibility to breakdown than those known
in the prior art.

It is another object of this invention to prevent
freeze-up of the condensate discharge valve in an after-
cooler.

These and other objects of our invention will become
apparent from the following description with reference
to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top view of an aftercooler in accordance
with the preferred embodiment of our invention;

FIG. 2 is a section taken as indicated by lines and ar-
rows 2—2 in FIG. 1; and

FIG. 3 is a slightly enlarged section partially broken
away of a portion of the aftercooler taken as indicated
by the lines and arrows 3—3 in FIG 2.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Although specific forms of the invention have been
selected for illustration in the drawings, and the follow-
ing description is drawn in specific terms for the pur-
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pose of describing these forms of the invention, this de-
scription is not intended to limit the scope of the inven-

_ tion which is defined in the appended claims.
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The basic structure and functioning of our device is
similar to that shown in U.S. Pat. No. 3,516,231 and for
the sake of simplicity in understanding the prior art and
the present invention, the disclosure of that patent is
incorporated herein by reference. Accordingly, we
shall describe our structure only to the extent necessary
to understand the improvement over the structure dis-
closed in that patent. In that patent a typical after-
cooler is shown for cooling and cleaning compressed
air; which aftercooler comprises a housing having an
inlet and an outlet and means therebetween for cooling
air passing from the inlet through the outlet. The hous-
ing has juxtaposed to the inlet and the outlet a bottom
header and top header, respectively.

We have redesigned the bottom header designated
generally 10 (FIG. 2) to provide a funnel shaped unob-
structed cavity 12 for accumulating the hot condensate
and contaminants. Air enters this funnel. shaped por-
tion 12 through the oval shaped entrance port 16
shown in the cut-away view FIG. 3. This oval shaped
port defines the entrance of the passage 18 which is in
fluid flow communication with the conduit 20, con-
nected by any suitable means to the compressor (not
shown).

A second passage 22 is provided passing horizontally
through the header 10 and having a plurality of shoul-
ders and threaded portions therein. This  passage
houses the condensate discharge valve mechanism
which is clearly illustrated and which corresponds to
the valve mechanism shown in FIGS. 2 and 3 of U.S.
Pat. No. 3,516,231. This passage 22 is connected by
any suitable means to a conduit 24 which is connected
to a governor (not shown) and transmits air input sig-
nals to the piston 26 to thereby regulate the opening
and closing of the valve 28. The passage 22 also com-
municates with the apex of the cone shaped chamber
12 by means of the opening 30 shown in FIGS. 2 and
3. Thus the condensate and contaminants flow by grav-
ity down the sloping sides of the chamber 12 and
through the hole 30 into the passage 22 from which
they are exhausted periodically upon opening of the
valve 28 and are ejected through the hole 32 and out
through the discharge pipe 34. -

Positioning the valve mechanism in the header pro-
vides for through heat communication between the in-
coming hot compressed air and the valve, through a
wall integrally formed in the header in direct heat
transfer relation to the cavity 12 and the passage 18.
Only the thin wall separates the chamber 12 from the
passage 22 and this wall conducts and distributes the
heat to prevent the valve from freezing. Furthermore,
the valve is always positioned correctly as is the dis-
charge pipe 34, thereby eliminating mistakes in mainte-
nance due to unfamiliarity with the equipment.

The hot air coming into the chamber 12 passes up-
wardly about the cylindrical baffle 36 as is well known
in the art and dissipates its heat through the surface
forming the bore 14 and the outer fins 38. To aid in this
process we have provided a plate 40 which is annular
and which has a plurality of holes 42 therein communi-
cated with the inner chamber of the baffle 36. A bolt
44 is attached through the baffle and is threaded into
a hole in the center of the plate 40. A spacer 46 on bolt
44 inside the baffle holds the baffle and the plate at a
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controlled distance. This arrangement eliminates the
need for the boss shown in the prior U.S. Pat. No.
3,516,231. :

Spaced inwardly from the margin of the plate are a
plurality of small holes 48 (FIG. 3) in an annular pat-
tern which open into the space between the outer walls
of the cylindrical baffle 36 and the bore 14. This ar-
rangement serves to add to the filtration effect of the
device.

ABove the plate 40, the walls of the bore 14 are ta-
pered inwardly from the plate toward the longitudinal
center of the bore designated generally C in FIG. 2.
From this center the walls taper outwardly to the upper
end 50. This tapering effect provides a function similar
to that of the Venturi and aids in heat dissipation and
fluid movement.

All of the improvements described so far have indi-
vidually and collectively resulted in improved effi-
ciency in operation of the device.

This device has been further modified from that
shown in the prior art patent by the provision of the
new top header designated generally 60 which has a
centrally located outlet port 62 communicating with an
enlarged chamber 64 wherein there is mounted a check
valve 66. The chamber 64 communicates with a pas-
sage 68 in a cap 70. The cap 70 has a conduit 72
threaded therein in fluid communication with the pas-
sage 68, which conduit leads to the supply tank reser-
voir of the fluid system. The positioning of the check
valve in this manner eliminates guesswork as to its in-
stallation, considerably reduces the size of the unit in
terms of its overall width from that known in the prior
art, and, most importantly, eliminates wear and assuers
proper functioning because of the precise vertical ac-
tion of the valve. The movable valve member 66 closes
on the usual conical valve seat shown, which is formed
in the walls of the cavity 64. Cocking of the valve is
eliminated by the vertical mounting and the guide ribs
80 which are in contact with the walls of the cavity, and
consequently, the valve wears and seats uniformly. The
spring 82 urges the movable chamber toward the seat,
so that the valve functions to permit the discharge of air
from the housing, but prevent its return.

The header 60 also has a pasage 74 therein communi-
cating with a conduit 76 which in turn communicates
with a safety valve (not shown, but well known in the
art).

It will be understood that various changes in the de-
tails, materials and arrangement of parts which have
been herein described and illustrated in order to ex-
plain the nature of this invention, may be made by
those skilled in the art within the principle and scope
- of the invention as expressed in the following claims.

It will further be understood that the Abstract of the
Disclosure set forth above is intended to provide a non-
legal technical statement of the contents of the disclo-
sure in compliance with the Rules of Practice of the
United States Patent Office, and is not intended to limit
the scope of the invention described and claimed
herein.

What is claimed is:

1. An aftercooler for cooling and cleaning com-
pressed air, comprising: a housing having an inlet and
an outlet and means therebetween for cooling air pass-
ing from the inlet through the outlet; and a header juxta-
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4

posed to the inlet comprising a body defining a cavity
therein communicating with the inlet having a port
therein communicating with a passage through said
header to permit fluid flow communication with a
source of compressed air; said header having a second
passage therein containing discharge valve means to
permit the discharge of fluid from said second passage;
said header having a port communicating with said sec-
ond passage from said cavity to permit the flow of lig-
uid from said cavity into said second passage through
said port; said valve means being completely disposed
within the body of said header and being separated
from said first mentioned passage by a wall integrally
formed in said header in direct heat transfer relation to
said first passage and said cavity in sufficient proximity
to said first mentioned passage to prevent freezing of
said fluid on the surfaces of said valve means.

2. The invention of claim 1 wherein a perforated
plate is disposed between said header and said housing.

3. The invention of claim 2 wherein said housing con-
tains a cylindrical baffle disposed in spaced relation to
the inner walls of said housing which form a bore; and
said perforations in said plate are annularly disposed to
permit fluid flow communication between said cavity
and the space between said baffle and the walls forming
said bore.

4. The invention of claim 3 wherein said baffle is
fixedly connected to said plate.

5. The invention of claim 1 wherein a second header
is juxtaposed to the outlet of said housing; said second
header having a chamber therein and a check valve
means within said chamber for permitting air to pass
from said outlet and preventing its return.

6. The invention of claim 5 wherein said check valve
means comprises a seat formed in said cavity and a
movable member having a plurality of guide means
thereon engaging the walls forming said cavity, to guide
said movable member toward and away from said seat.

7. An aftercooler for cooling and cleaning com-
pressed air, comprising: a housing having an inlet and
an outlet and means therebetween for cooling air pass-
ing from the inlet through the outlet; and a header jux-
taposed to the inlet comprising a body defining a cavity
therein communicating with the inlet having a port
therein communicating with a passage through said
header to permit fluid flow communication with a
source of compressed air; said header having a second
passage therein containing discharge valve means to
permit the discharge of fluid from said second passage;
said header having a port communicating with said sec-
ond passage from said cavity to permit the flow of lig-
uid from said cavity into said second passage through
said port; said valve means being completely disposed
within the body of said header and being separated
from said first mentioned passage by a wall integrally
formed in said header in direct heat transfer relation to
said first passage and said cavity; said housing having
a cylindrical baffle disposed within said housing in
spaced relation to the walls of said housing which form
a bore; and said walls are sloped inwardly from the inlet
toward the longitudinal center of said bore and then

outwardly toward the outlet of said housing.
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