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To all whom & may concern.:

Beitknown that 1, EpwaARrDp T. .BURROWES
acitizen of the Unlted Sta,te% residing at IPor t-

land, in the county of Oumberland and State
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of ane have invented certain new and use-
ful Impr ovements in Water-Cooling Appara-
tus; and I do hereby declare the followmn‘ to
be a full, elear, and exact description of: Lhe
mventlon such as will enable others skilled

in the art to which it appertains to make and-

use the same.

This invention relates to an im provement
in water-cooling apparatus for engine- cylin-
ders and other dewees and is embodled in the
construetion and arrangement of. parts pres-
ently to be deseubed,-and defined in the
claims.

I shall deseribe the inven tion as apphed to

“a motor-vehicle, for which it'is well intended

and designed, ..:md in this connection would
state that the general prineiple of the inven-
tion resides in utilizing the forced draft or
currents of ‘air ereated by the movement of
the vehicle through an apparatus containing
a moving body of water or adjacent to a mov-
ing body of water, so that the superfluous

heat will be taken fr_om the moving body of

water, rendering the same cool and in condi-

tion f01 repmted use through the cooling-
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Jacket of the engine- eyhndel or in eonnee-,
tion with other heated surfaces.

While the invention is shown and will be
described in connection with a motor- vehi-

cle, 118 of course to be understood thatit may

be mnployed in many other connections.
While many apparatus have heretofors

been suggested for cooling the heated water

as it 1staken from the Watel jacket of the en-

gine-cylinder,such apparatusare usually com-

plica,ted and are not adapted for use in con-

nection with motor vehicles or devices, and,

further, such apparatus usually require spe-
cial meehamsm for effecting the cooling of
the water, which is more or le%s expensive,
and large ely destroys their usefulness in con-
nection with many devices, especially such
as automobiles or motor~0pemted vehicles.

My invention is intended to provide a sim-
ple and convenient deviece for cooling the

water and one which can be applied to various
forms of motor-veh].cles

Inthe drawings, in Figures 1 and 2,

I have

[ Y

s]iown the invention diagrammatically as ap-
plied to an ‘““automobile” and so for the pur-
pose of showing its applicability; but it is to
be understood that various details of con-

struction of the mechanism of the automo-
‘bile, its connections, and actuating parts are

shown diagrammatically for the purpose of
simplifying this specification, inasmuch as
the various motor mechanisms are not a part

of my present invention, and any suitable or

well-known motors, either of the explosive
or other type, may be employed. Ialsowish
1t understood that the construction of the
cooler represented here in the drawings and
hereinafter described may be varied and
changed in many respects and that the par-

tlecular construction, whileimportant, isillus-

trated for the purpose of showing an opera-
tive device for carrying out the priuncipiesin-
volved and that the invention is not limited
to the particular construction shown..

IFig. 1 i1s a side elevation, partly in sec-
tion, of an automoblle the same illustrating
a ﬂ'enelal driving mechanism lar gely in dlr.la-
gram for the purpose of showing the position
of the cooling device relative to the bottom
of the vehicle and the working engine. Fig.
2 1s a similar view in rear elevation. Fig. 5
18 a perspective view of the cooler. Fig. 4 is
a ¢ross-section. Kig, & is a detail pla,n view
of a portlon of the coolmﬂ' device. Ifig. 6 is
a detail view of the \V&tet‘*dlgtllbutﬁl Fig.

71s an enlarged detail view of one of the edﬂ'e.

flanges for the balfle or distributing smface,
and I‘lu's 8 and 9 are modified forms of baf-
ﬂe-plates

- A designates a body of a motor-vehicle.
is the cyllndez which is shown in diagram,

and Cisthedriving-belt. These features may
beof any desired form’”m* known construction.

 The cylinder B is, as usual, provided with a

water-jacket of any approved form. TL.ocated
at one side of the cylinder B is a circulating-

pump D, having connection with the top of

the jacket of the eylinder through the pipe d.
1T'his pump may be driven in any convenient
manner by the motor,conveniently by a crank

connected with the piston-rod d?of the pump.

Located below the plane of the pump and
to one side of the cylinder is an air-cooling
apparatus Ii,the same being supported by and
attached to the bottom of the vehicle in any
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desired or convenient manner. The cooler
i8 of a height to extend below the bottom of
the vehicle, as shown, and is of the following

~econstruction: A box of metal or other suit-
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able material of rectangular formation is con-
structed with a compartment I in the top and
a compartment & in the bottom. 'The com-
partment F constitutes a distributing-cham-
ber, while the compartment G constitutes a
receiving-chamber, and into the former the
circulating-pipe f leads from the bottom of
the jacket of the eylinder, the chamber F be-
ing located on a plane below the lowest por-
tion of the jacket of the cylinder, so that
gravity alone is depended upon f01 causing

‘the flow of the water from the eylinder to the

chamber. Irom the compartment (¢ the sue-
tion-pipe d’ leads, the same entering the sue-
tion side of the pump D, the outlet of the pipe
being adjacent to the bottom of the chamber

- (. From the pump D the pipe d leads into

30

. space.between the chambersor compartments |

the top of the water-jacket of the cylinder.
By this means it will be observed that the
water c¢irculating in the compartment G is
transferred through the pump D to the top
of the water-jacket of the cylinder B and that
the water from the eylinder is conducted by
gravity into the compartment I.

The construction of the cooler K is conven-
iently-oblong or elongated and the central
portion thereof from end to end is open, so
that a draft of air may be passed through the

- Ifand . A convenient manner of forming
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this portion of the apparatus is to conqtruct
the bottom of the compartment I in the form
of a series of troughs extending longitudi-
nally. This is aecomphshed by bendmn' the
bottom plate II zigzag or corrugated in eross-
section, as shown in I‘w' 4. 'The lower por-
tion or apex of the trough-—shaped base is pro-
vided with a series of perforations 75, thus
forming openings through which the water
discharges into the open space below, and
owing to the perforated construction the wa-
teris discharged from the compartment K in
smallstreamsinto the opening space. While
the perforated construction is desirable, it is
of course to be understood that a narrow slit
or other form of small opening can be made,

which would serve the purpose of distr ibut-
ing the water from the compartment It in a
mnall stream or streams. 'The perforations
extend throughout the longitudinal length of
the base. 'To gather the water after it passes
through the open space in the apparatus and

conduct it into the chamber or compartment

G, I conveniently construct the upper side or
top of the compartment x in 2 manner simi-
lar to that of the bottom of the compartment
IF,onlyin a reverse order, thus forming echan-
nels or troughs in thewall constltutmn' the
top of the compartment G. The water is re-
celved 1in these troughs and conducted down
to the apex theleof and passes through suit-

- able perforations ¢’ into the compmtment (x. -

= 701,464

These perforations are numerous; but 1t 1s
observed that small slits may be employedin
licu of the perforations. The water passes
into the compartment G and is there accu- 7o
mulated and drawn out by the pump, as above
stated. |

It will be apparent that one of the objects
of the invention is to increase the surface
area of the water, so that a large amount will 75
come into intimate contact with the air pass-
ing through the apparatus. To accomplish
thisresult,varions methods may be employed;
but I have found that by placing in the space
between the two compartments suitable baf- 8o
fle-plates the result is very satisfactory.
These baffle-plates are in the form of zigzag
diaphragms or partitions J K, one loea,ted
above the other and of a formatlon corre-
sponding to that of the bottom of the com- 83
partment I and top of the compartment G,
differing only in position of the corrugations
or zigzag ridges, the same being alternately
arranged. The baffle - plate J is provided
with a series of perforations in the base of go
the trough portions, while the apex or higher
portions lie directly below the perforations in
the bottom plate II of the compartment .

‘The baffle-plate X has its lower trough por-

tion perforated, the perforations lying di- g3
rectly above the higher portion of the plate ¢
of the compartment G, while the higher por-
tions or ridges of the baflie K are arranged
directly below the perforationsin the baffle J.
By this means it will be observed that the wa- 10>
ter percolating through the perforations /i of
the plate I strikes the inclined sides of the
ridges of the baffle J and is conducted down
in films to the base or bottom thereof, pass-
ing through openings therein, strikes the 105
upper inclined portions of the baffie K, and
passes down the inclined sides directly below,
this being continued until the water is de-
posited in the compartment G. The water
will therefore be conducted 1n a zigzag course 110
transversely, and owing to the apertures and
their distributer the water will bein the form
of films, presenting thereby a large and ex-
tended area, with which the air- eurrents come
in contact. | | 115
To prevent the water at the ends of the ap-
paratus from flowing out through the open
space, suitable flanges are provided at the
ends of the baffle-plates and along the upper
edge of the corrugated top of the compart- 120
ment . These flanges are shown in Figs. 5,
4,5,and 7 at L, the same conforming in gen-
eral shape to the zigzag shape of the plates
and extending slightly above and below the
plane of the intermediate plates and slightly 125
abovo that of the plate g. This effectually
prevents the overflow of the water which
would be caused by the momentum of the car-
riage, and so whether the carriage is moving
backward or forward. In some instances it 130
may be convenient to omit the flanges from
the forward edge of the apparatus.
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By the above construction it will be ob-

~served that there is a free passage through

the cooling device, and as the cooling device

18 lowered below the bottom of the vehicle

10
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the movement of the vehicle will necessarily
create a forced draft through the apparatus,
the air coming in contact with the water serv-
ing to abstract the superfluous heat contained
therein, the water being deposited in the com-
partment G in a cool state. In this connec-
tion it is to be observed that the amount of
water ordinarily employed is sufficient to fill
the tanks I and G and the pipes leading
thereto and the water-jacket, so that what
little evaporation may take place will be of

- no material objection, the amount of water

20

being sufficient to prevent the evaporated
water interfering with the working of the ap-
paratusand the coolingof the motor-cylinder.

When the water is low, it has been found |

convenient to distribute the same from the

- water-jacket to the compartment T through

25
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- plate H.
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a suitable pipe M, as shown in Figs. 4 and 6,
the pipe being provided with a series of
branch pipes m, all of which are perforated,
the brancheslying over the respective troughs
or corrugations, so that each is provided with
a water-supply. This water-distributing fea-
ture 18 important, as it obviously causes a
more equal and rapid distribution of the wa-
ter through the various perforations in the
In Iig. 9 I have shown diagram-
matically a modified form of opening in the
plates, the same being in the nature of a slit,
as suggested above. Other modified forms
can be employed, if desired. 1 have also
found it convenient to perforate the sides of
the apparatus E, as at x, to permit the move-
mentofairtherethrough,the perforationscon-
veniently being in line with the central air-
space. - | ' -

To avoid the accumulation of dust, the ap-
paratus is located slightly in advance of the

- rear wheels of the vehicle and may, if de-
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sired, be provided with a sereen O at the
front, which is carried by the deflector P, lo-
cated 1mmediately in front of the central air-
opening of the cooler E, the screen being lo-
cated on the outer edge of the deflector. This
deflector also serves to conduct the air posi-
tively into the open air-space of the cooler.

Any convenient or desirable means may be

employed to fill the apparatus with water.
In Fig. 1T have shown a modified form of
structure wherein the bottom plates H' and
(x are inclined from edge to edge, there being
an open space at their lower edges, through
which the water may pass. In this form the
baftles J' are flat oppositely-inclined plates

=

tortuous passage. -

In some instances it may be found neces-
sary to interpose transverse baffles which will
prevent the water moving longitudinally the
plates by mounting or by air-current.

perfacesribs Qat suitable intervals, as shown
In Iigs. 4 and 5, the same acting as dams or
riffles. |

Having thus described the invention, what
l claim as new, and desire to secure by Letters
Patent, is— |

1. Ina motor-vehicle, the combination with
a body and motor carried thereby, of a water-
cooler mounted upon the vehicle and having
an open-ended cooling-space into which the

‘water 1s discharged and directly exposed to

air-currents created by the movement of the
vehicle, means for preventing the water from

flowing out of the end of the cooling-space,

and means for circulating the water, sub-
stantially as deseribed. | 5

2. Inamotor-vehicle, the combination with
a body and motor carried thereby, of a water-
cooler mounted upon the vehiele having an
open-ended cooling-space into which the wa-
ter is discharged, a series of baffles in said

rectly exposed to air-currents created by the
movement of the vehicle, and means for cir-
culating the water to and from the motor-
Jacket, substantially as described. |

5. In a motor-vehicle, the combination with

‘a body and motor carried thereby, of a water-

cooler mounted upon the vehicle and having
an open-ended cooling-space into which the
water 1s discharged, baffles in said space over

‘which the water may pass while directly ex-

| terminating adjacent to one side to form a 6o

1This 65
may be accomplished by securing to the up-
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Space over which the water passes while di-
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posed to air-currents created by the move-

ment of the vehicle, means for preventing

‘the water from flowing out of the end of the

cooling-space, and means for circulating the
water, substantially as desecribed.

4. In amotor-vehicle, the combination with
a body and motor carried thereby, of a ecir-
culating system in communication with the
motor adapted to contain a c¢ooling medium
for said motor, said system having an open-
Ing through which the cooling medium may
be directly exposed to air-currents created by
the movement of the vehicle, substantially
as described. | .
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In testimony whereof I affix my signature

In presence of two witnesses.
EDWARD T. BURROWES.
Witnesses:
HERBERT W. ROBINSON,
- FRANK L. RICKER.
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