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My invention relates to discharge louvers,
for example, ventilating louvers such as used
on- the decks of ships for exhausting gaseous
media from the compartments below to the

5 outside atmosphere and-it-has for an object
to provide apparatus of the character desig-
nated which shall offer.less resistance to the
flow of the gasecus media:and which ghall

consequently -operate- with better efficiency .

tofore provided.. - -

Ti has for another object to provide appa-
ratus of the foregoing character which shall
provide for maintaining a uniform velocity

15 of the gaseous media in all portions of the
louver so as to entirely aveid the creation of
turbulence or-eddy currents.. - o

It has for-still another object to provide

apparatus of the character designated which
20 shall be so formed as to effsct a velocity pres-
sure conversion of the gaseous media passing
therethrough in order to'cbtain a beiter in-
duction effect: , , .
. “These and other objects are effected by my
invention as will be apparent from the fol-
lowing description and claims; taken in con-
nection with the accompanying drawing,
forming a part of this application, in which:
© Fig. 11is a view, in elevation, of one form
30 of louver arranged in accordance with my in-

vention; '

Fig. 2 is a plan view of the louver shown
in Fig. 1; and, o :

Figs. 3 and 4 are transverse, sectional views

35 taken on the lines ITT—JIT and IV—IV of
Fig. 2, respectively. s .

Louvers of the discharge type, as hereto-
fore provided, have, in an attempt to create
an induction effect and also to make them

40 rain-tight, been generally so formed as to
divide the gaseous media into a plurality of
strata, the structures employed necessitating
several changes in the velocity of flow of
the gases. Severe changes in the direction of
flow are also necessitated. As a result, con-

10 than discharge louvers of the character here-
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siderable turbulence is created-and resistance

to flow is set up in the louver. - Furthermore,

the louvers of the prior art are so constructed -

that a considerable portion of the gas-is im-.
pinged against the upper or top surface of
the louver and thence deflected: through the
outlets, which arrangement creates further
turbulent effects. - . S ey e
I have, therefore, conceived the idea of so
forming a discharge louver that the several
divisional passageways have entrance areas,
the total of which is approximately equal to
the flow-area of the main ventilating duct:
More particularly, T so arrange ‘my louver
that the velocity of flow is the same in the en-
trant portions of the several-divisional pas-
sageways as in the main-duct. Each -divi:
sional passageway radiates outwardly from
the main duct in a-course which-containg but
a single, smooth curve and the top of the duct
forms the final divisional passageway so as
to avoid gases being impinged against the top
of the duct and thence deflectad into one of
the divisional passageways. In addition, I
prefer to so arrange each divisional passage:
way-so that its flow-area increases in the di-
rection of flow in erder that the velocity of
flow of the gaseous media may be reduced
and some of its kinetic energy - transformed
into static pressure. As a result, the static
pressure prevailing at the exit end of each
divisional passageway is somewhat greater
than at the entrant portion.and the flow of
the ‘gaseous media is thereby induced rather
than resisted. - I have found that such a duct
offers a  minimum amount of resistance to
flow of the gases and consequently better
operating efficiencies are obtainable.
Referring now to the drawing, I show a
main or primary duct 10 having an entrant
portion 11 for'gases to be exhausted.. As
shown, the primary duct is of rectangular
cross section but it may assuine various other

‘shapes in accordance with the character of -

the ventilating system with which it is asso-
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ciated. Communicating with the primary
duct 10 are a plurality, for example 3, divi-
sional exhaust passageways 12,13 and 14, all
of which may radiate outwardly in all direc-
tions from the primary duct. As will be ap-
parent from the drawing, each of the divi-
sional passageways forms a closed polygonal
or rectangular frame structure. In other
words, in the present embodiment, each of
the several divisional passageways extend
completely about the axis of the louver, al-
though, in other embodiments, they may not
extend entirely around the louver. The total
flow-area of the entrant portions 15 of the sev-
eral divisional passageways is approximately
equal to the low-area of the primary duct 10.
Preferably, as shown in Figs. 3 and 4, the
widths of the respective divisional passage-
ways are equal but it will be obvious that
some passageways may be wider than others
without departing from the spirit of my in-
vention, the primary object being te make the
total flow-area of the entrant portions of the
several divisional passageways approximate-
ly equal to the flow-area of the primary duct.

The divisional passageways 12, 13 and 14
may be formed by various types of structures.
In ‘the present embodiment, I decrease the
flow-area of the primary duct 10 by super-
posed secondary and tertiary ducts 16 and 17
having progressively decreasing flow-areas.
The divisional passageway 12 connects be-
tween the primary duct 10 and the secondary
duct 16 and the divisional passageway 13 con-
nects between the secondary duct 16 and the
tertiary duct 17 while the divisional passage-
way 14 connects solely with the terminus por-
tion of the tertiary duct 17. As will be ap-
parent, the flow-area of the entrant portion
15 of the divisional passageway 12 is equal
to the difference in flow-areas between the
Fimary duct 10 and the secondary duct 16.
_ikewise, the divisional passageway 13 bas a
flow-area at its entrant portion which is ap-
proximately equal to the difference in flow-
areas between the secondary duct 16 and the
tertiary duct 17, while the flow-area of the
entrant portion of the divisional passageway
14 is approximately equal to the flow-area of
the tertiary duct 17.

The divisional passageway 12 may be
formed by flanging the upper end of the pri-
mary duct 10 outwardly, as at 18, and by
mounting above the flange portion 18 a rec-
tangular or frame-shaped deflector 19 hav-
ing, as shown in Figs. 3 and 4, an arcuate
cross-section. The deflector 19 1s joined, as
by welding, to the entrant portion of the sec-
ondary duct 18, as at 21, and the flange 18
and the deflector 19 may, if desired, have
radii of curvature which are both struck from
the same point. In this way, the width of the
divisional passageway 12 is made uniform
from its entrant portion 15 to its terminus
portion 22. The secondary duct 16 is pro-
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vided at its upper end with an outwardly
projecting, frusto-pyramidal flange 23 se-
cured to the deflector 19, as at 24, and project-
ing beyond the terminus portion 22 of the
divisional passageway 12 in order to provide
a protecting hood for the same.

A deflector 25, formed in a manner similar
to the deflector 19, cooperates with the sec-
ondary duct 16, and its flange portion 23 to
form the divisional passageway 13. The
tertiary duct 17, like secondary duct 16, has a
projecting flange 26 connecting with the de-
flector 25, as at 27, and projecting beyond the
point 25 to provide a hood for the divisional
passageway 18. The deflector 25 is joined to
the tertiary duct 17 at 28.

Superposed upon the top of the louver is a
deflector 81 which cooperates with the ter-
tiary duct 17 and its flange 26 to provide the
divisional passageway 14. As shown in Fig.
4, the deflector 31 has a cuspidated portion 32
extending along the major axis of the rec-
tangle and dividing the tertiary duct 15 into
portions communicating, respectively, with
the oppositely-disposed portions of the divi-
sional passageway 14. It will, therefore, be
apparent that my improved louver is so con-
structed that the entrant area of the division-
al passageway 14 is equivalent to the flow-
area of the tertiary duct 17 so that the gase-
ous media passing through the tertiary duct
17 is conveyed out of the louver directly by
the passageway 14, there being no top plate
or dead end against which the air can be im-
pinged before being deflected into the divi-
sional passageway. The top of the louver is
preferably fitted with a finishing plate 33
which is made water tight at 34 to prevent
the accumulation of moisture in the converg-
ing portion of the deflector 31. In order to
lend additional rigidity to the entire struc-
ture, numerous reinforcing plates 35 having
their major axes extending in the direction of
flow, are provided in various portions of the
several divisional passageways.

From the foregoing, it wiil be apparent
that T have devised a form of ventilating
louver wherein the gases pass through the en-
tire louver with a uniform velocity and with
only such slight changes in direction of flow
as will render the device rain-tight. In this
way, creation of turbulence as well as eddy
currents is entirely avoided, and consecuently
no resistance to flow is offered by the louver.

Inasmuch as the several divisional passage- **

ways extend outwardly and entirely around
the louver, their flow-areas increase in the
direction of flow. Consequently, the velocity
of flow of the gaseous media decreases as

the gases pass through the divisional passage- °

ways. In this way, some of the kinetic energy
of the gaseous media is transformed into
static pressure, the pressure at the exit end
92 of each divisional passageway being

slightly greater than at the entrant end 15. !
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Asthe exit end 22 communicates with“the
atmosphere, the pressure at the-entrant por-
tion 15 will be slightly-below- atmospheric
pressure -and. consequently an*induction €%

"fect is obtained. - I have found that exhaust

louvers- constructed in ‘accordance with the
foregoing principles operate with more’ef-

" fectiveness and higher efficiency -than-the
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typesof exhaust louvers heretofore provided.
‘While, in the foregoing description, I asso-
ciate my louver; by way of example; with
ventilating systems, it is. to be understocd
that its use is not solely confined to such sys-
tems but that it may be employed with any

- form or type-of duct or conduit from-which

it is desired to liberate gaseous media of any
nature. Lo R
*“While T-have shown my invention in but
one form, it wiil be obvicius to those skilled
in the art that it is not so limited, but:is
stisceptible of various changes and modifica-
tions ~without departing from the "spirit
thereof,. and I desire, therefore,that only
such limitations shall be placed thereupon as
are imposed by the prior art or as are spécifi-
cally set forth in the appended ciaims. =~
©What Telaimis: . : e
“1. In a ventilating louver. for- gaseous
media, the combination of a main duct and a

plurality of branch ducts “for . ‘exhausting

gaseous media therefrom; said branch ducts

having their entrant portions facing in'the.

direction of flow ~of the gaseous media
through the main duct and their’ discharge
portions extending outwardly and about the
entire periphery of the main duct, the total
flow-area of the entrant’ portions of said
branch ducts being approximately equal to
the flow-area of the main duct. -+ .77

2. In a discharge louver ‘for' gaseous
media, the combination of a main’ duct and
a plurality of superposed, concentric branch
ducts for exhausting gaseous media there-
from, said branch ducts having their entrant
portions facing in the direction of the fiow
of the gaseous media through the main duct
and their discharge portions curving out-
wardly and downwardly from the main duct,
the total flow-area of the entrant portions of

. the branch ducts being approximately: equal

to the flow-area of the main-.duct. - .

8. In a discharge louveér for gaseous
media, the combination of a main duct and
a plurality of branch ducts for exhausting
gaseous media therefrom, said branch ducts
having their entrant portions facing in the
direction of flow of the -gaseous media
through the main duct and-their discharge
portions extending cutwardly from the main
duct and said branch duct§ increasing in
fiow-area in a direction from their entraint
portions toward their discharge portions so
as to effect a velocity-pressure conversion.of
the gaseous media passing therethrough.

4, Tn a discharge louver for gaséous

media; the combination of & main duct and a
plirality of" exhaust- branch passageways
having their entrant portions facing in the
direction of ‘the flow of the gasecus media
through the main duct and having their dis-
charge portions curving outwardly with re-
spect to the ‘main duct, the total fow-area
of-‘the ‘entrant portions of all of the branch
passagewsys being approximately equal to
the flow-area of the main duct so-as to pro-
vide uniform velocity: of flow in both the
main duct and the entrant portions of the
branch passageways: o o
5. In a discharge louver for . gaseous
media, the combination of a duct, means dis-
posed near one end of the duet for dividing

the gaseous media therein into a stratum of -

velatively smaller - flow-area -than the duct
das well 4as-additional surrounding stratum

or” ‘strata, 'and independent - passageway ¢

means connecting with the respective strata
and: extending outwardly of the duct for
exhausting the gaseous media therefrom, the
total flow-area  of the strata; the flow-area
ofthe duct and the total flow-area of the en-
trant portions of thé exhaust passageways
being approximately equal to each other so

~as to provide a uniform velocity of flow of

the gaseous media through these portions of
the louver. o : B

6. In-a discharge louver for gaseous media,
the ‘combination. ofa’ ducs, mears disposed
near the outlet end of the duct for dividing
the gaseous media therein into a plurality oi
concentric strata, and concentric independent

‘bassageways connecting with the respective
4 f=—ta 3

strata and extending in the direction of the
flow of tlie gagseous media and thence cut-
wardly ‘and backwardly as-well as entirely
about the duct for exhausting gaseous media
from thelatter.. - o

7. In a discharge louver for gaseous media,
the ‘combination of -a duct, means disposed
near-the outlet end of the duct for dividing
the latter into a plurality of concentric strata
of progressively decreasing flow-areas, and
superposed passageways having their entrant
portions extending in the direction of flow
and connecting, respectively, with the re-
duced portions of the duct and with the ter-
minus . portion of the duct for exhausting
gaseous media therefrom, said passageways
having their discharge portions projecting
outwardly from the duct.
* 8. In a discharge louver for gaseous media,
the combination’ of a main vertical duct, a

secondary duct-of relatively smaller flow-area

disposed 1n-communication with the upper
portion of the main duct, a branch passage-
wiy connecting with the entire area inter-
vening between the main duect and the sec-
ondary duct for exhausting gaseous media
therefrom and a second branch passageway
connecting with the entire area of the upper
portion of the secondary duct for exhausting
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gaseous media therefrom, both said first and
second branch passageways projecting radial-
ly outwardly from their associated ducts.

9. In a discharge louver for gaseous media,
the combination of a main vertical duct, a
second vertical duct of relatively smaller
flow-area disposed near the upper.end of the
main duct and communicating therewith, an
exhaust passageway connected between the
upper end of the main duct and the lower end
of the secondary duct and a second discharge
passageway connecting with the upper por-
tion of the secondary duct, both said first and
second discharge passageways radiating out-
wardly and downwardly from their asso-
ciated ducts.

10. In a discharge louver for gaseous
media, the combination of a duct for trans-
miting gaseous media upwardly and includ-

o ing a series of duct portions of progressive-

Iy decreasing flow-areas superposed upon and
communicating with each other so as to pro-
vide a duct having progressively decreasing
flow-arveas in the direction of flow, and ex-

5 haust passageways connecting, respectively,

with the entire areas intervening between the
upper outlet and the lower inlet ends of ad-
jacent duct portions, said exhaust passage-
ways curving outwardly from the duct.

11. In a discharge louver for gaseous
media, the combination of a duct portion for
transmitting gaseous media upwardly and in-
cluding a series of open-ended duct portions
of progressively decreasing flow-areas ar-
ranged in step relation so as to provide a duct
having progressively decreasing flow-areas
in the direction of flow, exhaust passages hav-
ing entrant portions connecting, respectively,
between the upper outlet and the lower inlet
ends of adjacent duct portions, and an ad-
ditional passageway connecting with the up-
per end of the top duct portion, the entrant
portions of all of said exhaust passageways
having a toetal low-area approximately equal
to the flow-area of the largest duct portion.

12. In a discharge louver, the combination
of a plurality of coaxial, tubular elements of
different sizes disposed at successively higher
elevations with the smallest tubular element
disposed uppermost, said tubular elements
having their outer terminal portions curved
outwardly, deflectors cooperating with the
curved terminal portions to provide periph-
eral discharge passages, and means for sup-

5 porting successively smaller tubular elements

from preceding tubular elements.

13. A louver for a discharge conduit com-
prising one or more tubular elements, the
conduit and the tubular elements being ar-
ranged in telescopic relation so as to provide
successively smaller flow-areas and the outer
terminal portions thereof being arranged at
successively higher elevations with the small-
est uppermost, said outer terminal portions
being curved outwardly, and deflectors co-
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operating with said curved portions to pro-
vide discharge passages.

14. In a discharge louver for gaseous me-
dia, the combination of a main duct portion

for transmitting gaseous media upwardly -

and having its upper edge portion flanged
outwardly, a secondary duct portion of rela-
tively smaller flow-area superposed upon the
main duct portion and freely communicating
therewith, a deflector joined at the lower por-
tion of the secondary duct portion and pro-
jecting outwardly therefrom, said deflector
forming with the flange portion of the main
duct portion an exhaust passageway curving
upwardly and thence outwardly and down-
wardly from the duct portions, a frusto-py-
ramidal flange depending from the upper
portion of the secondary duct portion and
projecting outwardly over said exhaust pas-
sageway to form a hood thereover, and a
second deflector disposed above the secondary
duct portion and forming with said flange
of the secondary duct portion a second ex-
haust passageway curving upwardly and
thence outwardly and downwardly from the
secondary duct portion.

15. In a discharge louver for gaseous me-
dia, the combination of a main duct portion
for transmitting gaseous media upwardly, a
plurality of secondary duct portions of pro-
gressively decreasing flow-areas superposed
upon the main duct portion and freely com-
municating with the main duct portion and
with each other, a flange projecting outward-
ly from the upper edges of the duct portions
including the main duct portion, a deflector
joined to the lower edges of each of the sec-
ondary duct portions and projecting out-
wardly therefrom, said deflectors forming,
with their lower adjacent flanges, exhaust
passageways curving upwardly and thence
downwardly and outwardly beneath their
upper adjacent flanges, and an additional de-
flector superposed upon the top secondary
duct portion and forming with the flange
projecting from the upper edge of said last-
mentioned duct portion an additional ex-
haust passageway curving upwardly and
thence outwardly and downwardly.

16. In a discharge louver for gaseous me-
dia, the combination of a main duct por-
tion for transmitting gaseous media upward-
ly, a plurality of secondary duct portions
of progressively decreasing flow-areas super-
posed upon the main duct portion and free-
ly communicating with the main duct portion
and with each other, a flange projecting out-
wardly from the upper edges of the duct
portions including the main duet portion, a
deflector joined to the lower edges of each
of the secondary duct portions and pro-
jecting outwardly therefrom, said deflectors
forming, with their lower adjacent flanges,
exhaust passageways curving upwardly and
thence downwardly and outwardly beneath
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their adjacent upper flanges, and an addi-
tional deflector superposed upon the top sec-
ondary duct portions and forming with the .=
flange projecting from the upper edge there- .
of an additional exhaust passageway curv-
ing upwardly and thence outwardly and
downwardly, said last-named deflector hav-
ing a cuspidated portion disposed centrally
of the top secondary duct portion for divid-
ing the flow of the gaseous media to opposing
portions of said last-mentioned passageway.

In testimony whereof, I have hereunto sub- .
scribed my name this 4th day of February,
1930. :

HENRY F. SCHMIDT.




