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This invention relates to fluid flow control housings,
particularly to housings that reverse the direction of fluid
flow,

There are many flow systems wherein fluid is circulated
into and out of a structure. Usually this fluid is utilized
in a heat exchange capacity as for cooling. An example
is an .air cooled motor. Many of these motor instal-
lations, particularly of a partially enclosed type, have a
fluid housing in communication with the motor housing
for directing the flow of air. The fluid housing may be
an integral part of the motor housing or it may be a
separate structure adapted to take a particular position in
relation to the motor housing either by direct contact or
by proper duct work for conduit connections. Regard-
less of the form of the fluid housing its function is to
determine a path for the air as it is carried into and out
of the motor housing. A portion of the fluid housing
passes air to the motor housing from the atmosphere and
another portion of the fluid housing receives the air after
it leaves the motor housing and passes it to the atmos-
phere. Among the advantages of utilizing a fluid housing
for controlling the direction of the flow of fluid is that the
relative positions of the external flow paths to each other
are not dictated by the particular configuration of the
motor and motor housing. The use of a fluid housing
with appropriate construction allows the supply and ex-
haust fluid stream to be directed in a manner that avoids
cross circulation and communication between the ex-
hausting and receiving streams in the atmosphere. An-
other advantage is that the location of the ports in com-
munication with the atmosphere may be more fully based
on maintenance and convenience requirements.

While the use of a typical finid housing enables an
initial choice in the locaiton of the ports exhausting and
receiving air from the atmosphere, after the ports are
Jocated they are not easily changeable. That is, the
inlet ports will always be inlet ports and the outlet ports
will always be outlet ports. Even though the most de-
sirable arrangement may be selected, many situations
arise which result in the existence of a temporary in-
convenient or dangerous condition. For example, when
it becomes ‘necessary to change filters in these flow
systems it is necessary to stop the operation of the motor
so that dirt does not enter the motor while the filter is
removed. Also, when it is necessary to work in the
immediate area of the fluid housing, the motor may
have to be stopped so that the personnel may work con-
veniently or safely.

In some prior art housings the intake and discharge
pports open upward so that the possibility of interference
with work projects and personnel is decreased to some
degree.. However, this construction eliminates a large
part of the advantage previously mentioned inherent in
using a multidirectional distribution of inlet and outlet
ports so as to prevent cross. circulation. Also, with all
but the smallest motors it often makes it more difficult
to observe and replace filters.

In the fluid housing of this invention the ports in com-
munication with the atmosphere are reversible so that
each can be alternately operated as an inlet port or an
outlet port. This reversal is accomplished by utilization
of an easily movable baffle or baffles that selectively de-
termine different internal flow paths. When the inlet
filters become plugged or dirty the flow paths to the
fluid housing from ‘the atmosphere can be reversed.
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Therefore, by placing filters on the initial outlet ports the
dirty filters can be replaced while the motor is running
without the risk of admitting dirt into the motor. Also, in
some installations the reversal of the flow direction may
be utilized for cleaning the filters without actual re-
moval. Similarly, the direction may be reversed when
the particular direction of the flow path is inconvenient
or dangerous to personnel workmg in the affected area.

An object of this invention is to provide a new and
improved means for reversing the fluid ﬁow direction into
and out of a fluid housing.

Another object of this invention is to accomphsh the
reversal of the fluid flow direction in a single housing
structure without the utilization of complex, cross con-
nected, valved conduits.

Another object is to provide a new and improved fluid
control housing capable of reversing fluid flow direction.

FIG. 1 is an exploded, idealized oblique view of a
motor housing with an attached fluid flow control housing
embodying this invention;

FIG. 2 is an oblique view of the fluid flow control
housing, shown in FIG. 1, with its external walls shown as
plane surfaces and with the baffles in a first position;

FIG. 3 is a cross sectional top view of the fluid flow
contrel housing taken along the plane III—HI—III of
FIG. 2 but with the baffles in a second position;

FIG. 4 is an end view of a fluid flow control housing
of another embodiment of this invention with the baffles
in a first position taken with one wall, the facing wall,
removed;

FIG. 5 is the same end view as FIG. 4 with the baffles
in a second position; and

FIG. 6 is an oblique view taken similarly to FIG. 2 of
another embodiment of this invention.

- While there are many usable variations and combina-
tions of this invention, the preferred embodiment is one
adapted for use with a common type of motor housing.
The preferred embodiment is illustrated in FIGS. 1, 2
and 3.

As shown in FIG. 1, a fluid flow control housing has a
plurality of ports in communication with atmosphere and
with ports in a motor housing for forming several flow
paths through the fluid housing connecting the atmos-
phere to the motor housing. The motor housing encloses
a motor and has means for drawing the cooling air
through the motor and exhausting it out of the motor
housing into the fluid housing. Directing means con-
sisting of baffles and means for rotating the bafiles are
provided within the fluid housing to enable selection and
determination of the flow paths.

Referring to FIGS. 1 and 2, a fluid flow contro] housing
16 is attached to a motor housing 11 which encloses a
motor 12. The motor housing has four intake ports 21,
22, 23 and 24 for drawing fluid into an exhaust port 25
and for exhausting fluid out of the motor housing.

The fluid flow control housing has a plurality of ports
in its walls comprising: finid ports 31, 32, 33 and 34;
discharge ports 41, 42, 43 and 44; and receiving port
45. Discharge ports 41, 42, 43 and 44 directly com-
municate with intake ports 21, 22, 23 and 24, respective-
ly, of the motor housing. Likewise, receiving port 45
of the fluid housing directly communicates with exhaust
port 25 of the motor housing. The intake and exhaust
ports of the motor housing are selectively connectable
through the discharge and receiving ports of fluid hous-
ing 19 to one or more of fluid ports 31, 32, 33 and 34
by the rotation of baffles 26 which are rotatably mount-
ed in the fluid housing. The baffles are rotated by the
operation of a controlling means 13 which consists in
part of a control lever 14. ‘

In the operation of a fluid housing embodying this
invention, referring to FIG. 1, motor 12 enclosed by
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motor housing 11 drives blowers 70 and 86 that draw -
fluid, 'which- in this embodiment is air; into:one end of:

the motor. through discharge ports. 4% and 42, and into
the -other end ‘of the motor through d1scharge ports 43

-and 44.. The air is circulated (normally for cooling pur-:

fluid through the conduits.

- flow" control: housing-65.~ A first  fluid. port :61 and-a .
"~ second fluid port 62 ‘are- located on ‘a-bottom: wall 67.

poses) through the windings and structure of the motor;

passed.out of the :motor: at ‘its center-portion, and.ex-
“hausted from the motor-housing through :exhaust port 25

" into’ the ‘fluid - housing : through ‘receiving: port: 45, . The

air is appropriately. directed .within thé motor and ‘motor:

housing by internal duct work and channels:as shown. :

. In the. preferred. embodiment,. shown in FIGS. 1, 2
and 3, fluid flow control housing 19 provides two distinct
flow-systems.  -The first flow system. is illusrated-in FIGS:
1 and 2 when' baffles 29 are in-a first-position.- .In this
position discharge ports 41 and 42: are- connécted-to fluid
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Some-or-all of the ports may. be located on.the side walls
68 -of the finid: housing and ‘still‘function :the; same. as-:’
héreinafter described:
position. (thereby -determining and ‘selecting first. flow: -
system ) whéreby- discharge; port . 63 Communicates: with:
first fluid . port 61, and. receiving’ port -64: commumcates:;,

- with second- fluid port 62.: By rotating baffle 60:90% 0= =
a-second. position: (thereby determining and selecting a -
second: flow. system), - discharge: port “63.‘communicates

- with second: fluid: port- 62, and" receiving ‘port- 64:icom=

pport-32; discharge ,ports 43  and 44-to finid port 34; and- -

rece1vmg port 45 tofluid ports.31:and 33. Hence .air

is "drawn into the fluid -housing -through fluid ports 32

and .34 and is: discharged to atrr‘osphere through - fluid
ports 31-and: 33.:

To' form-the second ﬂow system, shown in FIG 3,
the’ baffles are ‘placed in a’'second iposition.: In. this
position discharge ports 41 and 44:are .connected to fluid

- port 31; discharge ports 427 and 43 to fluid port 33; and.

receiving port: 45 to fluid. ports 32 and 34." Hence, air
is-drawn’ into the fluid ‘housing :through; fluid ports: 3%

and: 33 and is dlscharged to: atmosphere through fluid -

ports 32-and 34,
FIGS. 4.and:5 are end- vrews of another embodlment
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municates: with first' fluid port 61. Thus, with ‘the:baffle: -
in the first position;’ ﬁrst fluid- port: 61 :is-an-outlet- port-:
and second:fluid.port 62 is an’inlet port:-

port: - The rotation of the baﬁle may be accomphshed‘%
by any 'suitable’ means.: :
“In-the description iof -this: 1nvent10n air has been 1nd1~ .

~- cated as-being the: probable fluid. ¥ “However, the inven- -

tion e not' necessarily limited to ‘the i use: of- air ‘and: it is:
apparent. that obvions:changes-may: be ‘made to adapt
this invention, ‘for- other: fluids.: ;. Also, the: manner -and

- ‘means: of :applying the ‘invention - -have .been shown in;

of ‘this invention similar in.operation fo that shown in- -

FIGS. 1, 2 and 3. ' In these views:the:facing wall (equiv-

- -alent-to the. wall containing fluid port: 32, as' shown :in -

FIGS. 1,"2and 3):is removed: so, that the internal struc-
ture of -the fluid housing may be. viewed.

In - this ‘embodiment ‘the ‘baffles operate as two sets, 4

first set conSIstlng of baffle 56 and a. parallél baffle hid-
den. from view in the- orthographic projection because. it
iy -located - directly . behind' baffle ' 5¢; and 'a- second “set
consisting :of baffle 51 and-a parallel baffle 52. The first
-set-of baffles is perpendicular ‘to the second set and both
-are readily’ rotatable -as described..

In operation.the baffles are rotated about a horizontal

" axis’ by means of support shafts 53," 54 and §5. A’

fourth support shaft for rotating the hidden baffle is also
not visible because it is located- directly behind support
shaft 53, Support shaft:53 supports baffle “5¢, support

shaft:' 54 :supports - baffle:-51, support shaft’ 55 ‘supports

baffle 52 and the: hidden support: shaft supports -the -hid-
den -baffle. - The baffles are slotted at - the line: of inter-
section between' the ‘baffles so:that they may be rotated.
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certain expressed embodiments but: there are ‘many mod-". SN
ifications,’ variations::and apphcatlons poss1b1e swithout =

departmg from:the spmt or: exceedmg the scope of the
invention.: .

Having now partrcllarly descrrbed and ascertamed the .

nature of my said invention:and the manner in. whlch itis

to bé performed I declare that Wl]"lt I claim s

1.4 An ‘air housing :comprising: L ’

a rectangular:-top: wall, “a rectangular bottom wall, and :
a first'and second pair of parallel side walls w1th said
pairs perpendlcular ‘toeach other;- sard Walls 1nter-’l

_-secting to form a housmg chamber

baffles; =+

- means for . 'movably " mountng the baﬂ’les wrtlnn.

45 -

The slots are exaggerated in the drawmgs for purposes. -

©of clarlty

FiG. ‘4 shows the baffles:in a ‘first: posmon that. 'is; .

the: first -set-of baffles isiin a vertical position and the
second set of.baffles is ‘in ‘a ‘horizontal -position.” “This
first position of the-baffles determines a first flow: system
equivalent to that shown in"FIGS. 1 and 2 in: which dis-
charge ports 41 and 42 are connected.to fluid port 32,

discharge ports 43 and 44 to fliid port-34,. and recelvmﬂv

port 45:to fluid ports: 31: and 33.
By rotatmg the support shafts:90° the baffles: may. be
- placed in-a second position as shown in FIG; 5. In the

: 55ﬁ
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second ;position ‘the first: set ‘of :baffles is in a horizontal *

position and:the -second: set - of baffles -is in"a vertical
position thereby determlnrng a second. flow system equiv-

65

alent ‘to .that shown:in FIG. 3 in which discharge ports
4% and 44 are connected-to fluid port 31, discharge ports

42 and 43 to fluid port-33, and receiving port 45 to. ﬂmd
ports 32 and 34.
A modification of the fluid housing -of this invention

is ‘shown:in-FIG. ‘6. ' This particular fluid “housing can -

be used in: direct attachment with an approprrately de-
signed motor housing or it can be used in a conduit net-
work to reverse the:inlet and outlet: flow dlrectlons of
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the housing chamber with. said baffle§: movable to-a
spaced apart first: position paraliel to the first pair-of
side: walls to"divide the-housing chamber: into d-side,

side:walls to:divide the housing: chamber 1nto another»~ :
side; center, .and side chambeér; - R
a first set.of four ports located in the bottom wa]l Wlth» :
*“-each located to’ communicate with only a side: cham:
* ber.and each adjacent-a different corner-of the bottom -
wall; a port centarlly located in‘the bottom wall;‘and: .
a uecond set of-four;ports each located in & wall to com=
municate with only ‘a side: chamber ‘when: the. baffles: -
are parallel to one pair :0f side walls and to’com- -

municate -with only a -center: chamber when the

baffles are perpenchcular to said one palr of srde walls,

2.; An-air housing comprising:

a"top. wall, bottom: wall, and Side- walls mtelsectmg to

o form a’ housmg chamber

a plurality of baffles; . ' : -

.means for “movably mountmg sard baﬁles Wlthln the -
houslng chamber-with:said baffles movable: to:a ﬁrst
position to-divide thé. housrng chamber into “a ‘first,

second, and third chamber. with said second chamber}jg -
located ‘between said-first: and ‘third chamber, and -+

t0a -second position’ substantlally perpendlcular £0:
--the first: position. to divide ‘the housing chambet.into: -

‘chamber located between said:: fourth and s1xth, !
chamber; ’
*-a first port located ;in a wall: of the housmg to' be -
- .commuinication with only the first chamber when thé
baﬂles are in the first posrtlon and. w1th only. the fourthJ

A drscharge port 63 and a |
receiving port- 64 are located: on:a fop walli66.of 4 fluid.:

A baffle. 607is .shown-in.a first "

‘With:the bafflei:
" in the second pésition; first fluid port 61 and second’ fluid 7
‘port. 62.are: operationally reversed and first fluid port 61 -
is an-inlet port andsecond; fluid’ port 162 is “an “outlet, -

center; . and: side chamber and movable to.a spaced - ‘_
apart second. pesition parallel to thé second pair of -

a “fourth, fifth, and sixth ‘chamber with- said ‘fifth - -
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chamber when the baffles are in the second position;

a second port located in a wall of the housing fo be in
communication with only the first chamber when the
baffles are in the first position and with only the sixth
chamber when the baffles are in the second position;

a third port located in a wall of the housing to be in
communication with only the third chamber when the
baffles are in the first position and with only the sixth
chamber when the baffles are in the second position;

a fourth port located in a wall of the housing to be in
communication with only the third chamber when the
baffles are in the first position and with only the fourth
chamber when the baffies are in the second position;

a fifth port located in a wall of the housing to be in
communication with only the second chamber when
the baffies are in the first position and with only the
fifth chamber when the baffles are in the second posi-
tion;

a sixth port located in a wall of the housing to be in
communication with only the first chamber when the
baffles are in the first position and with only the fifth
chamber when the baffles are in the second position;

a seventh port located in a wall of the housing to be in
communication with only the second chamber when
the baffles are in the first position and with only the
sixth chamber when the baffles are in the second
position; .

an eighth port located in a wall of the housing to be i
communication with only the third chamber when the
baffles are in the first position and with only the fifth
chamber when the baffles are in the second position;
and

a ninth port located in a wall of the housing to be in
communication with only the second chamber when
the bafiles are in the first position and with only the
fourth chamber when the baffles are in the second
position whereby the sixth, seventh, eighth and ninth
ports are selectively connectable by positioning the
baffles to a port in a group of ports consisting of the
first, second, third, and fourth ports and to the fifth
port.

3. An air housing comprising:

a square top wall, a square bottom wall parallel to the
top wall, and a first, second, third, and fourth side
wall intersecting the top and bottom walls to form a
housing chamber; :

four baffles;

means for movably mounting said baffles within the
housing chamber, with said baffles generally perpen-
dicular to the bottom and top walls and each rotat-
ble about an axis generally perpendicular to the top
and bottom wall, said axes each located at a different
intersection of four lines, said lines each generally
parallel to a different side of the top wall at a distance
of substantially one-fourth of the length of a side of
of the top wall, said baffles each rotatable about its
respective axis to a first position to divide the housing
chamber into a first, second, and third chamber with
said second chamber located between said first and
third chamber, and to a second position generally
perpendicular to the first position to divide the hous-
ing chamber into a fourth, fifth, and sixth chamber
with said fifth chamber located between said fourth
and sixth chamber;

a first discharge port for exhausting air from the hous-
ing located in the bottom wall of the housing to be in
communication with only the first chamber when the
baffles are in the first position and with only the fourth
chamber when the baffles are in the second position;

a second discharge port for exhausting air from the
housing located in the bottom wall of the housing to
be in communication with only the first chamber
when the baffles are in the first position and with only
the sixth chamber when the baffles are in the second
position;
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a third discharge port for exhausting air from the hous-
ing Jocated in the bottom wall of the housing to be in
communication with only the third chamber when
the baffles are in the first position and with only the
sixth chamber when the baffles are in the second
position;

a fourth discharge port for exbausting air from the
housing located in a wall of the housing to be in com-
munication with only the third chamber when the
baffles are in the first position and when only the
fourth chamber when the baffles are in the second
position;

a receiving port for receiving air into the housing lo-
cated in the center of the bottom wall of the housing
to be in communication with only the second chamber
when the baffles are in the first position and with only
the fifth chamber when the baffles are in the second
position;

a first air port located in the first side wall of the hous-
ing to be in communication with onmly the first
chamber for receiving air into the housing when the
baffles are in the first position and with only the fifth
chamber for exhausting air from the housing when
the baffles are in the second position;

a second air port located in the second side wall of the
housing to be in communication with only the second
chamber for exhausting air from the housing when
the baffles are in the first position and with only the
sixth chamber for receiving air into the housing when
the baffles are in the second position;

a third air port located in the third side wall of the hous-
ing to be in communication with only the third
chamber for receiving air into the housing when the
baffles are in the first position and with only the fifth
chamber for exhausting air from the housing when
the baffles are in the second position; and

a fourth air port located in a wall of the housing to be
in communication with only the second chamber for
exhausting air from the housing when the baffles are
in the first position and with only the fourth chamber
for receiving air into the housing when the baffles are
in the second position.

4. An air housing for controlling air flow in a motor
cooling system of the type having a motor housing en-
closing the motor, said motor housing having a retangular
top wall, internal duct work, and a first, second, third, and
fourth intake port each located in the top wall adjacent
a different corner of the top wall and an exhaust port
centrally located in the top wall, and said motor and motor
housing having means for drawing air through the motor
from the intake ports and exhausting the air through
the exhaust port, said air housing comprising:

a top wall, a bottom wall juxtaposed the motor housing
top wall, and side walls intersecting the top and bot-
tom walls to form a housing chamber;

a plurality of baffles;

means for movably mounting the baffies within the
housing chamber with said baffles each movable to a
first cooperating position to divide the housing

chamber into a first, second, and third chamber with
said second chamber located between said first and
third chamber, and to a second cooperating position
generally perpendicular to the first position to divide
the housing chamber into a fourth, fifth, and sixth
chamber with said fifth chamber located between
said fourth and sixth chamber;

a first discharge port located in the bottom wall of the
air housing to connect the first intake port to only
the first chamber when the baffles are in the first posi-
tion and to only the fourth chamber when the baffles
are in the second position;

a second discharge port located in the bottom wall of
the air housing to connect the second intake port to
only the first chamber when the baffles are in the first

?
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position: and to only the sixth chamber ‘whexn fhe bafs: . " - ber for receiving air-into ‘the ‘air housmry when the e
fles are in the second posmon - baffles are in the second posmon

a third discharge:port-located in the bottom wall:of the a third ‘air port located in a wall of -the:air housmg to
air housing to-connect-the third-intake port'to only. = - be in' communication with* only the.third: chamber ;.
“the third chamber when :the:baffles are-in the first:" 5+ - for recexvmg air into the air housing when the baffles. -
position and.to only the sixth chamber when the baf-: are -in :the' first ; position: and- with * only :the - fifth.
fles: are-in' the second - position; . - -~ chamber: for iexhausting - airi from+the " air -housing:*

a fourth discharge port:located in the bottom wall’'of .= -~ . when the baffles are:ini the second position’ and "7 -

.- the air housing to connect the fourth intake port-to-: a fourth air port located in'a.wall of-the air housing to”
only the third chamber-when the baffles are in the first .10 be- in :communication: with-‘only the ‘second ‘chamber;*
position“and ‘to- only -the. fourth: chamber - whe'l the for e‘(hausting' air from the air’housing when the baf-
baffles are in the second posmon .- fles-are in the first posmon and with’ only ithe fourth  ~

a receiving ‘port located in the. bottom:wall ‘of the air: - chamber for- recelvmg air:into_the air; housmo when ;
housing to'connect the exhaust port.to only the second =~ .~ the baﬁies are: in the second posmon
chamber when the baffles are in‘the first posmon and: 15+ E
to-only the fifth chamber when the baffles are in the : , References Clted by the Exammer N
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