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This invention relates generally to liquid circulating
systems and niore particularly to the liquid cooling sys-
tems for diesel engines as used in diesel electric locomo-
tives. ‘ C ‘

In liguid cooling systems for internal combustion en-
gines which use a circulating pump driven by the engine, a
variety of circulating coolant characteristics are usually
encountered. - For example, at high engine speeds and
temperatures the coolant is circulated at a high rate which
along with the increased temperafures tend to entrain
additional amounts of . vapor in the coolant. = This high
vapor content coupled. with the high circulating rate due
to high pump speed may cause or increase cavitation at
the inlet or suction side of the pump. Since it is well
known that cavitation at'the inlet of the pump decreases
pump efficiency and the effectiveness of the cooling sys-
tem, several means have been devised in an attempt to im-
prove pump operation at high temperatures and speeds.

Most of these means are based on the well-established
principle that pump performance in liquid circulating sys-
tems can be improved by causing the circulating liquid to
exert more positive” pressure on the inlet side of the
pump. These means are, however, subject to one or more
disadvantages which it is the purpose of this invention
to overcome, ’ ‘

In other words it.is an object of this invention to pro-
vide a new and improved means for increasing the posi-
tive pressure on the inlet side of a pump used to transfer
liquid in a liquid circulating system to thereby improve
pump performance. It is also an object of this invention
to provide an expansion or make-up cooling: water tank
in immediate communication with the suction side of a
water circulating pump which: will increase the positive
pressure on the suction side of the pump and thereby im-
prove pump opération. ‘ ‘

It is a further object of this invention to utilize new
improved pressure increasing means in an engine cool-
ing water expansion tank which has the oil cooling radia-
tor of an engine lubricating oil circulating system posi-
tioned therein for more eflicient lube oil cooling, the new
improved means acting to increase the performance of a
pump used to circulate the water through the engine water
cooling system by increasing the water pressure on the
suction side of the pump.

in the drawings:

Fig. 1 is a side view of an internal combustion engine
including a cooling radiator, a circulating water puinp and
the new make-up tank. Also shown in Fig. 1 is an engine
oil cooling system for the engine lubricating oil compris-
ing the usual pumps, filters and oil cooler.

Fig. 2'is'an enlarged side view of thie new expansion or
make-up tank with parts broken away and in section.

Fig. 3 is an enlarged end view of the new cooling tank
with walls partially broken awayto show the position of
the engine iube oil cooler and the marner in which the
cooling water is discharged into the low‘e‘rfportion of the
tank against the oil cooler and an upwardly sloping baffle
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to increase the positive pressure on the inlet side of the
water circulating pumps. - ‘

Referring now to Fig. 1, a diesel engine 2 is shown
having a pair of radiators 4 positioned thereover which
receive cooling water from the engine jacket by medhs
of the piping 6. The left-hand ends of the cooling radia-
tors 4 Lave ccolant conducting piping & communicating
therewith which terminates in the inlet of a manifold. 10
supported in the new cooling tank 12, 'Leading from the
bottom of the tank 12 are a pair of tank outlets 14. to
which. are fastened the. piping 16 leading to and com-
municating with the inlet sides of a pair of water cooling
pumps 18.  The pumps 18 create the usual pressure head
which forces cooling water through the piping 20 back
into the cooling jacket. of the engine 2 from where it is
again conducted through radiators 4 and tank 12.

The engine lubricating oil c¢irculating system is also
shown in Fig. 1 and comprises a lubricating oil engine
sump 22 which communicates with the inlet side of a
scavenging oil pump 28. The discharge side of. the
scavenging pump 26 communicates with a lube oil filter
28 by means of piping 30. After passing through the
filter 28 the lubricating oil may enter the oil cooler 32
by means of piping 34 passing through the left end wall
of the cooling tank 12. The cooled oil is then discharged
from the opposite end of the oil cooler 32 by means of
piping 36 which leads through the right end wal} of the
cooling tank 12 to the inlet side of a Iubricating oil circu-
lating pump 48. The lubricating oil is then discharged
from the pump 4@ by means of piping 42 which leads into.
the diesel engine 2 where the oil is fed to the parts to be
lubricated. after which it again returns to the sump 22.

Referring now to Figs. 2 and 3, the details of the new
cooling tank will be described. The exterior of the tank
12 is made up of a plurality of flat plates 44, 45, 46, 47,
48 and 49 which are suitably fastened by welding, etc.
Welded or otherwise suitably fastened to and extending
between. tank walls 48 and 49 is a creased plaie 50 which
has a downward pifch from the transverse center line
thereof toward each of the walls 48 and 49. The plate
50.is also fastened to the end wall 46 so that its trans-
verse centerline slopes downwardly toward the opposite
end wall 44 to a vertical longitudinally extending plate 52
to. which the lower edge of plate 58 is welded. Vertical
plate 52 extends between and is welded to end plaies 48
and 49 and bottom plate 47 to form in combination with
the sloping plate 58 an upper chamber 54 and a lower

" chamber 56. The upper chamber 54 is compartmented by

a series of longitudinally and transversely extending ver-
tical rectanguldr plates 57 having diagonally clipped
corners to. conirol the change in the free surface of the’
cooling liquid in upper chamber 54 when the locomotive
is subjected to sway or other motions which might affect
the free surface of the contained coolant.

The upper chamber 54 is also provided with a water
tank filler pipe and cap and air vent 58, which allows the
tank to be filled with water and vents the uppér chamber
54 to atmosphere.

The vertical longitudinally extending interior wall 52
is provided with a pair of horizontally spaced openings
60 to which are welded flat rectangular rings 62 extend-
ing inwardly into the lower chamber %6. In the down-
wardly extended portion of upper chamber 54is posi-
tioned the water manifold 18 communicating with the dis-
charge side of the radiators 4. The manifold 10 is pro-
vided, with a pair of horizontally spaced openings 64 in
which are fastened rectangularly shaped elongated nozzle
discharge means 66. The nozzle discharge means 66 ex-
tend through the openings 60 in the vertical wall 54 and
are encircled by the rectangular rings 62. It will be nofed
that the rectangular nozzle discharge means 66 are sub-
stantially smaller in cross section than the openings 60
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and the rectangular rings 62, thereby providing a sub-
stantial amount of clearance therebetween. This clear-
ance allows water to flow between the upper chamber
54 and the lower chamber 56 of tank 12. Also allow-
ing communication between upper chamber 54 and lower
chamber 56 is an opening 76 located along the crease of
sloping plate 50 near side wall 46.

The oil cooler 32 is shown in Figs. 2 and 3 as being
positioned in the lower chamber 56 directly over the water
tank sump 67 and the flanged lower water outlets 14 which,
as described, communicate directly with the inlet sides of
the water circulating pumps 18 by means of piping 16.
The oil cooler 32 is of typical construction including the
usual oppositely disposed headers having conventional
piping and cooling fins extending therebetween. In ad-
dition to the usual structure, however, the oil cooler is
provided with a vertical baffle 70 at one end thereof to-
ward which the nozzle discharge means 66 and rectangular
rings 62 are directed. The oil cooler 32 may be placed
in and removed from the lower chamber 56 by means of
the removable plate 72 suitably fastened by means of bolt
assemblies 74 to side and bottom plates 46 and 47.

The operation of this new cooling tank is as follows:
When the pump 18 is being driven by the engine 2 to cause
circulation of water through the cooling system, water
flows from the discharge side of the radiators 4 into the
intake manifold 10. As the water enters the manifold
10, it is discharged therefrom at high velocity by means
of the nozzles 66 toward the vertical deflecting plate 70.
This forces the water to flow upwardly against the sloping
baffle 50 and the high velocity head is partially converted
into pressure head which results in a positive pressure in
the oil cooler section of the tank. Since the oil cooler
section of the tank is in direct communication with the
inlets of pumps 18 this positive pressure on the suction side
of the pumps decreases the pumps’ tendency to cavitate
and improves pump performance especially with hot inlet
water. The pressure existing below the sloping creased
plate 50 also causes a coolant flow out of the oil cooler
section of the tank (chamber 56) into the expansion or
make-up portion of the tank (chamber 54). This flow,
occurring along the underside of the sloped plate 50 to-
ward the opening 76, carries air and vapor which has
separated from the water in the oil cooler section of the
tank into the make-up section of the tank, which being
quite placid readily allows the air to settle out of the
water so it can be vented to atmosphere. The water which
flows from the oil cooler section of the tank into the make-
up section may re-enter the oil cooler section by means
of the openings 60 where the pressure is low due to the
high velocity of the water being discharged by the nozzles
66. The removal of entrained air and vapor from the cir-
culating coolant by the method described also tends to de-
crease cavitation and improve pump operation.

I claim:

1. In a liquid circulating system, a pump, and means
to conduct the output of said pump to the suction side
of said pump comprising a liquid storage chamber hav-
ing an outlet in communication with the suction side of
said pump, an upwardly sloped baffle in said chamber
below the level of liquid contained therein, an air vent
leading to atmosphere in communication with said storage
chamber above said baffle, nozzle means dischargeable
into said chamber below said baffle in the direction of up-
ward slope of said baffle, and conducting means in com-
munication with the outlet of said pump and said nozzle
means for conducting the output of said pump to said
nozzle means to be discharged therefrom.

2. In a circulating cooling system including a cooling
radiator, a circulating pump, and an engine to be cooled;
a tank between said radiator and said pump in communica-
tion with the low side of said pump, a partition in said
tank dividing said tank into an upper chamber and a lower
chamber and including an upwardly sloping section, an
air vent leading to atmosphere in communication with
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said upper chamber, said partition having a communicat-
ing opening therein in said sloping section leading from
said lower chamber to said upper chamber, and nozzle
means communicating with the outlet of said radiator and
discharging into said tank below said partition in the
direction of upward slope of said section and toward said
opening, said partition having a second opening immedi-
ately adjacent said nozzle means leading from said upper
chamber to said lower chamber to allow circulation of
coolant through said upper and lower chambers.

3. In a liquid cooling system for an internal combus-
tion engine including an engine jacket, a cooling radiator,
and a circulating pump; a tank between said radiator and
said pump in communication with the inlet side of said
pump, a lower chamber in said tank, said lower chamber
having an upwardly sloping top wall with an opening
therein above the lowest portion of said wall, an upper
chamber in said tank above said lower chamber in com-
munication with said lower chamber by means of said
opening, an air vent leading to atmosphere in communi-
cation with said upper chamber, and nozzle means com-
municating with the outlet of said radiator and discharg-

ing into said tank below. said wall in the general direc-

tion of upward slope of said wall and toward said opening.

4, In a liquid circulating system, a pump and means
to conduct substantially the entire liquid output of said
pump to the suction side of said pump, said means com-
prising a tank having a discharge pipe in communication
with the suction side of said pump, a sloped partition in
said tank dividing said tank into an upper and a lower
chamber, said partition having a communicating opening
therein located along the slope of said partition and lead-

- ing from said lower chamber to said upper chamber, an
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air vent leading to atmosphere in communication with said
upper chamber, nozzle means dischargeable into said
lower chamber below said partition in the direction of up-
ward slope of said partition and toward said opening, and

- conducting means in communication with the outlet of said

pump for conducting substantially the entire output of
said pump to said nozzle means to be discharged there-
from.

5. In a liquid cooling system for an internal combus-

. tion engine including an engine jacket, a water cooling

radiator, and a water circulating pump; a tank between
said radiator and said pump, a lower chamber in said
tank in communication with the inlet side of said pump,
said lower chamber having an upwardly sloping top wall
with an opening therein above the lowest portion of said
wall, an upper chamber in said tank above said lower
chamber and in communication with said lower chamber
by means of said opening, an air vent leading to atmos-
phere in communication with said upper chamber, an oil
cooling radiator supported in said lower chamber below
said upwardly sloping top wall, an oil pump having an
inlet in communication with said oil radiator, oil conduct-
ing means for conducting oil from the outlet of said oil
pump to said oil radiator, a vertically positioned baffle
adjacent one side of said oil cooling radiator in said lower
chamber, and nozzle means communicating with the out-
let of said water cooling radiator and dischargeable intc
said tank below said wall and directed toward said baffle
in the general direction of upward slope of said wall and
toward said opening, said wall directing at least a part
of the water in said liquid cooling system discharged by
said nozzles through said oil radiator toward the inlet side
of said water pump.

6. In a liguid circulating system, a liquid pump and
means to conduct substantially the entire liquid output of
said pump to the suction side of said pump, said means
comprising a tank, partitions in said tank forming a lower
chamber and an upper chamber in said tank, said lower
chamber having a discharge pipe in communication with
the suction side of said pump, said upper chamber having
an air vent leading to atmosphere in communication there-
with, said partitions including a first vertically extending
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partition in said tank forming a vertical wall at one end of
the lower chamber in said tank and a second partition in
said tank fastened to an edge of said vertical partition and
forming an upwardly sloping top wall for said lower cham-
ber, said vertical wall having horizontally spaced openings
extending therethrough placing said upper and lower
chambers in direct communication with each other, an oil
cooling radiator positioned in said lower chamber, an oil
circulating pump having an inlet in communication with
said oil radiator, conducting means in communication with
the outlet of said oil pump and said oil radiator for con-
ducting the output of said oil pump to said oil radiator, a
vertically extending baffle forming an exterior wall of said
oil radiator, flow directors extending from the horizontally
spaced openings in said vertical wall and directed toward
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said baffle, said sloping partition having a communicating
opening therein located along the slope of said second
partition and leading from said lower chamber to said
upper chamber, and nozzles extending into said flow di-
rectors and dischargeable therethrough into said lower
chamber below said upwardly sloping top wall on and to-
ward said vertical baffle and along the upward slope of
said top wall on toward said opening, and conducting
means in communication with the outlet of said liquid
pump for conducting substantially the entire output of said
liquid pump to said nozzles to be discharged therefrom.
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