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(57) Abréegée/Abstract:
An air compressor and aftercooler combination in which the aftercooler is located in front of the air compressor. The aftercooler Is

connected to the air compressor for receiving hot, high pressure air and for effectively cooling the same such that the temperature
of the high pressure air delivered by the aftercooler approaches that of atmospheric ambient. A fan Is located to draw and direct
atmospheric ambient air to the compressor and to and through aftercooler for effective cooling of the high pressure air in the

aftercooler, as recelved from the compressor.
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ABSTRACT

An air compressor and aftercooler combination in which the
aftercooler is located in front of the air compressor. The
aftercooler is connected to the air compressor for receiving
hot, high pressure air and for effectively cooling the same
such that the temperature of the high pressure air delivered by
the aftercooler approaches that of atmospheric ambient. A fan
is located to draw and direct atmospheric ambient air to the
compressor and to and through aftercooler for effective

cooling of the high pressure air in the aftercooler, as

received from the compressor.
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AIR COOLED AIR COMPRESSOR AND AFTERCOOLER

FIELD OF INVENTION
The present invention relates generally to air compressors
providing compressed, high pressure air and more particularly
to an AFTERCOOLER located in front of the air compressor and in

front of a fan and shroud that draws air through the

aftercooler and directs the same to the compressor.

BACKGROUND OF THE INVENTION

United States Patent 5,106,270 to Goettel et al. discloses
an 1ntegral compressor/aftercooler wherein air is compressed
and thereby heated in the compressor. The heated air is then
sent to the aftercooler to be reduced in temperature for the
purpose of condensing water vapor contained in the heated air
to liquid water. The 1liquid water 1is removed from the
compressed air before it is wused in braking systems of
locomotives and railway cars connected to the locomotives.

The benefits of the Goettel et al. integral
compressor/aftercooler are well known in the railroad industry.

The compressor and aftercooler shown in the Goettel et al.
patent 1s a rather tall device, and most American made
locomotives have room to accommodate the Goettel et al.
compressor and aftercooler. The actual height of the Goettel et
al. compressor/aftercooler is brought about by the aftercooler
4 (1n the patent) being located beneath a crank shaft 13, 14,

as depicted in Figure 3 of Goettel et al. patent with the
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output of a high pressure cylinder 11 connected to the
aftercooler by pipe 39. As disclosed in the Goettel et al.
patent the aftercooler is highly effective in reducing the
temperature of compressed alr leaving the compressor so that
water vapor is condensed to liquid water for removal from a
reservolr of compressed air in a locomotive.
SUMMERY OF THE INVENTION

Some locomotives beling manufactured and used do not have
sufficient vertical space to contain the rather tall
compressor/aftercooler combination disclosed in the above

Goettel et al. patent. It has therefore been necessary to

reconsider the Goettel compressor/aftercooler combination so
that locomotives with less vertical room can be provided with
the advantageous compressor/aftercooler combination of the
Goettel et al. patent.

The present invention provides a low profile
compressor/aftercooler unit by locating the aftercooler in
front of the compressor, rather than beneath the compressor
crankshaft. The aftercooler in the present invention 1is
located also in front of a fan and shroud that directs ambient
atmospheric air to the compressor for cooling the same after
the ambient air passes through the aftercooler, i.e., the fan
draws air through the aftercooler to provide effective cooling
of hot compressed air in the aftercooler while simultaneously
directing air to and past the compressor to cool the same.

It is therefore an objective to the invention to use the

aftercooler concept of the above U.S. patent to Goettel et al.
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in a manner that reduces the height of an
compressor/aftercooler combination such that the combination

can be accommodated in locomotives having shallow 1internal

space.

It is another objective of the invention to place an
aftercooler in front of an compressor and an air pulling fan

that cools the compressor.

It is another objective of the invention to draw ambient
air through an aftercooler as the air 1is directed to the
compressor without unduly heating the ambient air before it is
directed to the compressor.

It is yet another objective of the invention to provide a
"short crankcase" compressor for locomotives that do not have
the head room necessary for a "tall" compressor/aftercooler.

THE DRAWINGS

The objectives and advantages of the invention will be
better understood from consideration of the following detailed
description and the accompanying drawings in which:

Figure 1 1s a side elevation view of the
aftercooler/fan/compressor combination of the invention, and

Figure 2 1s a graph showing temperature reductions of
compressed air using the apparatus of the invention shown 1in
Figure 1. The data presented in Figqure 2 1is a worse case
scenario, as the RPM of the compressor is 1050 working against
a pressure head of 140 psig. Ordinarily and under normal duty

conditions, the RPM and pressure head are lower.
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PREFERRED EMBODIMENT

Referring now to Figure 1 of the drawings, a low profile
"short crankcase" air compressor 10 1s shown 1in side elevation.
In front of the compressor 1s a fan 12 and a shroud 14. The
shroud can be bolted to the front of the compressor, as shown.
A common shaft 16 can drive both the compressor and fan, though
the invention 1s not limited thereto, 1i.e., separate drive
shafts and power sources, such as electric motors can be used to
separately drive the compressor and fan.

In front of fan 12 and shroud 14, and thus i1n front of the
compressor 10 and offset from said shaft 16 and dgenerally
parallel to said fan 12, 1s located an aftercooler 18. The
aftercooler 1is shown suitably bolted to the shroud and
compressor.

Aftercooler 18 1includes heat exchange tubing 20 connected
to a high pressure output pipe 22 of high pressure cylinder 24
of compressor 10. As disclosed 1n the above Goettel et al.
patent, aftercooler 18 is effective in reducing the temperature
of compressed air sent to the aftercooler tubing 20 from the
compressor to a level near ambient for the purpose of condensing
water vapor contalned 1n the compressed air. The cooled, near
ambient ailir leave aftercooler tubing 20 wvia a pipe 26 for
passage to a main reservoir or reservoirs of a locomotive. In
this manner liquid water is formed which can be drained from the

nain reservoir before the compressed alr 1s used.
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As 1is clear from the presentation in Figure 1, no
aftercooler structure 1s located beneath the crankcase of
compressor 10. This lowers significantly the height of the
compressor/aftercooler unit. Rather, the aftercooler (18) 1is
moved to a location in front of the compressor (10) such that
the compressor/aftercooler combination is relatively low and
short 1in overall height, and 1s slightly longer than the
combination shown in the above Goettel et al patent. The
structure of Figure 1 can be accommodated in locomotives having
the space for such a slightly longer unit but do not have the
height for the unit shown in the Goettel et al. patent.

In the combination of Fiqure 1, fan 12 performs its normal

function of cooling the c¢ylinders and cylinder heads
of compressor 10 by drawing ambient atmospheric air through
shroud 14 and directing the same to compressor 10 while
simultaneously pulling ambient atmospheric air through
aftercooler 18 and past 1its tubing 20 to cool the heated
compressed air sent from the compressor to the aftercooler.

Because the atmospheric air passes by tubing 20 containing

heated compressed air, the atmospheric alr directed through
shroud 14 and to the compressor 1s heated somewhat by the
aftercooler.

However, in tests run on the combination depicted in
Figure 1 of the drawings, fan 12 still provides sufficient and
efficient cooling of compressor 10 while simultaneously
providing effective cooling of the compressed air 1in

aftercooler tubing 20. This latter function is verified by the
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data presented in the graph of Figure 2. As shown, the high

pressure (HP 24) discharge from compressor cylinder 24 rapidly

rises to 3250F above ambient while the aftercooler discharge

(AC 18) 1s at a temperature of 30 to 35°F above ambient. This
is highly effective in condensing water vapor in the compressed
air to 1liquid water for draining from systems using the
compressed air.

In addition, as mentioned above, the data presented
in Figure 2 was generated under a worse case scenario, i.e.,
the compressor 10 was operated at a high, 1050 RPM against a
substantial pressure head of 140 psig, thereby producing the
high discharge temperatures shown. Any lower rotational
velocity of the compressor produces compressed air at lower
temperatures, and lower operating temperatures of the

compressor.

The subject matter that is regarded as the present
invention 1is set forth and distinctly presented in the
following claims. It will be understood that variations,
modifications and substitutions of the invention may be made by

those skilled in the art without departing from the spirit and

scope of the invention as set forth in the following claims.
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CLAIMS:
1. A low profile air compressor 1in combination with an
aftercooler located 1n front of said air compressor and

connected to sald alr compressor for receiving hot high pressure

alr from said air compressor

and for effectively cooling the

o

same such that a temperature of such high pressure air delivered

by sailid aftercooler approaches

that of atmospheric ambient, said

alr compressor further including a fan located to draw and

direct atmospheric ambient air to said compressor and to and

through said aftercooler for

1)

effective cooling of such high

pressure alr 1n +#he said aftercooler, as received from said

COmMpressor.

2 . The combination of cl

and said fan are operated by

aim 1 wherein said alr compressor

a common power driven shaft, and

N

sald aftercooler is in a location that is offset from said shaft

and generally parallel to said

r—

L arl.

3. The combination of claim 1 including a shroud located

around said fan, with the aftercooler being located to receive

atmospheric alr drawn by the fan through said shroud.
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