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UNITED STATES

GUSTAVE QUANONNE, OF HOUDENG-GOEGNIES, BELGIUM.

, AI_R-EJ-E:CTING APPARATUS FOR VESSELS.

| aPECIFIGATION folmlng' batt of Letters Patent No. 723, 137 dated April 14, 1903.
| Apphcat"'ou filed June 15, 1901 Serml No. 64, ’?35. (No model.

To all whom it may concerw: |
Beitknownthat I, GUSTAVE QUANONNE,en-
gineer, a subject of the King of Belgium, re-
siding at Houdeng-Goegnies, in the Kingdom
of Belgium, have invented certain new and
nseful Improvements in Protecting Devices
for Air- EKjecting Apparatus for Vessels, of

‘which the following is a specification.

This invention relates to improvements in
apparatus (of the class described in my pre-

vious patent, No. 640,946) designed to facili-

tate the propulsion of ships by the injection
of air into the water. |

The object of this mventmn is to provide
means adapted for use in combination with

the devices serving to produce the distribu-
tion of air—such, for instance, as referred to

in the patent aforesaid—so as t0 obviate any
obstruction of the air-distributing orifices
liable to be caused by an untimely influx of
sea-water or by impurities or like foreign

matter finding their way into the distibu- |

ters, say, in consequence of the air itself
dl&Wan‘ particles of fatty matter originating
from the compr essors or dust or other forewn
substances into the said distributers. With
a view to accomplishing this effect there
have been devised certain special combina-
tions of means, which will be hereinafter
particularly described and claimed, with ref-
erence to the accompanying dra,wmn*s in
which—

Figure lisan elevation of the hull of a shlp,
%howmw the complete system of distributing

vention.

merely illustrating the armnﬂ*emenb of air-
passages in the interior of the hall. Fig. 3
18 a similarsection on an enlarged scale. Fig.
4 18 an elevation of the arrangement shown
Hig. 51s a detached view of an
air - dlstubummr pipe arranged outside the
ship’s hull. Blﬂ' 6 shows a modlﬁcatlon of
the armnﬂemenn shown in Fig. 5.
a section of'an.ai-r-supply pipe and of a S&fet,y—
valve fitted to such pipe. Higs, 8, 9, 10, and
11 are vertical sections, on an enlarged scale,
of various constructions of dust-collectors or
atr-purifiers. Figs. 12 to 17 are detail views
of various forms of air-distributing systems.

‘into the pipes K, which may be

| B®* B" B® and C C'.

Fig. 7 is

l ther modlfcatwm of air-distributing pipes,
and Fig. 21 1s a longitudinal Sectwn of an
air- dlstrlbutmﬂ* pipe o_f special form.

In Fig. 11 have represented two systems of

‘air-distributing pipes best adapted for prac-
tical purposes,
~designating air-distributing channels or ports
t0 be arranged outside the planking, while C

BB B’ B? B® B* 35 B¢ B7 B

C’ are similar air-distributers placed within
the hull A, as will be more fully described
heremﬂfter |

D D' are air- eompresmrs which may be
coupled together, as shown at D, or, as rep-
resented in the case of D', they may be com-
bined with a compensating receiver K, serv-
ing to insure continuity in the supply of air.

‘The compressors, which. may be set in op-

eration in any snitable manner, force the air
itted with
branch pipes G, as deseribed in the previous
patent ftforenamed or may feed the air-dis-
tributers direct, as ShOWIl in the case of the

distributer B a,nd as assumed in the case of

the distributers B C (', whose air-compress-

annexed.

According to my invention I place one or
more dusls-et}lleebmﬂ' chambers H in the line
of pipes I for the purpose of purifying the
air driven by the compressors D D’ toward
the distributing-channels B B B’ B* B2 B B’
These collecting or inter-
cepting chambers may be constructed in any

“one of the forms represented in Figs. 8 to 11.
devices ca‘"rled outin accordance. with myin- |
Fig. 2 is a cross-section-of the hull
of the ship on line.a b of Fig. 1, this section.

In the construction shown in Fig.. 8 the col-

lecting-chamber M is constituted simply by
an enlargement of the pipe I, which is made

to form a receptacle, wherein the air as it
passes through deposits any dust it may carry
with it and any particles of fatty matter that
may be given ofl
ing the pistons of the compressors, seeing that
these are apt to form a greasy mlxtme or
coom, which must tend.to clog the air-dis-
tributing orifices. This chamber H for in-
tercepting 1mpurities may be provided with
a removable bottom £, so as to facilitate the
removal of the coom or fatty matter depos-
ited by the air. In the construction shown

in Fig. 9 the collecting-chamber ', having

the removable bottom h is furthermme pro-

Kigs. 18, 19, and 20 are sections ot still far- | vldedwwhpmtltlonm mmn#ed asdeflecting-
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plates, s0 as to a
the air, and thereby to cause the air to travel

a longer distance and add to the efficiency
of the collecting-chamber.

In the modified
arrangement shown in Fig. 10 the collecting-
chmnber HS is formed of two parts H!! H™,
bolted together, and contains filtering mate-
rial H13, throuﬂ*h which the airis ma,de to pass
as1618 condueted to thesystem of distributers,
In the construction shown in Fig. 11 the col-

lecting-chamber H* contains a washing or

‘““‘ser ubbmﬂ*” fluaid, as at HY, through which
the air is forced (etrwatmﬂ' the fluid as it does
so) before passing on to the system of dis-
tributing - pipes. To this end the pipe F,
through which the air is delivered on leaving

~ the compressor, is extended into the interior
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of the chamber H*and immersed in the scrub-
bing flaid at H'Y, while the bottom of the
chamber I is fitted with a nozzle H5, serving
to discharge the said scrubbing fluid after it
has ‘been impregnated with impurities. As
will be seen from Fig. 1, these collecting or
intercepting chambers may be used all con-
currently or each separately, according to re-
quirements. Thusin the example shown the
branch pipes G feeding the distributers B’
to B® are joined onto a single collecting-
chamber H', having deflecting-plates 2 in al-
ternate planes, while the branch pipes G
feeding the distributers B’ to B* are joined
onto three collecting-chambers H, H', and H?,
arranged in succession, one behind the other,

one of such chambers containing filtering ma-
terial, as at H3, in accordance with the con-

struction represented in Fig. 10, the other be-
ing provided with p‘u‘tlt-lOI]S or deflecting-

plates 1, asrepresented in Fig. 9, and the third

being simply a plain chamber H of the con-
struction shown in Fig. 8. As for the pipe F,
connecting the compressor D’ to the air-dis-
tributers B, it is represented as comprising
fourintercepting-chambers constructed in ac-
cordance with Figs. 8 to 11, respectively.

In Fig. 1, K designates a water-pipe, where-
of one end is connected to a pump K', while
its other end joins the air-distributing pipes

F, extending from the compressors D D',

The pipe K may be shut off from the pipes F

by means of cuat-off valves &, and it is in-

tended, conjointly with the said pump K’, to
serve the purpose of filling the air-pipes F

- and G with pure water when required during

55
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the stoppages of the blast or injector, as will
be more fully described farther on.

As already stated, the air-distributing pes—
sages or air- dletrlbuters proper, B? B B B
and C (', may be placed either within or
without the hull A of the ship. TFigs. 2, 3,
and 4 are detail views of the eonetruetlon
adopted when the said passages (or pipes)
are disposed within the hull, as in the case
of the distributers C C', Fig. 1. In this case

- the hull A, as shown in Flgs. 2 and 3, ear-
‘ries internally a pipe C, extending either

from end to end of the hull or through part of

725,187

ord a zm‘mﬂ' paseafre I for | fices formed in 1t and in order to check or

rotard the obstr L'lCthll of these outlets by the
impurities brought up by the sea-water, espe-
cially when the seas come to force a paesege
through sueh ountlets, as they are apt to do

in stormy weather, for example, the outlets

are covered over with removable and more
or less flexible plates L. The plates L may,
for example, be welded or riveted to a bar
L', secured in position by means of bolts L=,

havmfr their heads embedded in the said bar_

I/, soas to afford no protruding parts for the

water to bear on and avoid the progress of
the vessel being impeded thereby, while at
the same time forming a set of detachable
parts for the outside of the hull.

When the air-distributing pipes or chan-
nels are arranged oufside the hull A of the
ship, as I3’ B’ B2 B* B* B5 B' BY B® are as-
sumed to be, these air-distributers should
preferably be removable, to which end 1 pro-
pose to adopt the eenetluctlene wpreeented
in Figs. 5 and 6.

In the construction ShO'ﬁH in Fig. 5 the
distributer B° consists of a T- Shaped tube

- perforated with a number of air-outlets oand

having, furthermore, a discharge-orifice P,
providing for the escape of such small
amounts of water as might find their way into
the distributer or be deposited therein as a

‘result of theexpansion of theair, and a safety-
valve P’, consisting, say, of one or more flat

springs. The discharge-orifice I? is only pro-
vided in order to allow a free and non-ob-
structed opening for the escape of the small
amounts of water just referred to, and the
section of the said orifice is heid sufiiciently

‘reduced in such a manner that only a small
part of the volume of air contained in the

distributer may find its exit therethrough
after the water has been expelled out of the
distributer. This orifice acts then 1In con-

junction with the otherair-outlet orificesoin

order to distribute the air in the water. The
distributer B® may be secured or coupled with
the pipe I or to one of the branches G by
means of a ring or collar P? which it is only
necessary to unscrew to enable the said dis-
tributer B to be removed f01 purposes Of
cleaning,

In the construction shown 1n Fig. 6 the
distributer IB% which is also provided with a
discharge-orifice P and a safety-valve P’,
secured to theair-supply pipe F by means of 4
bolt P¢ engaging in a cross-piece P?, forming
partof thesaid air-supplypipe F. Thisfigure
also shows that the successive distributers
BB, &c., may, if required, be joined together,

. 8ay, by means of rings or sleeves P4, serving to

counteract theswelland tostrengthen the sys-
tem of pipes. Thesafety-valve P’, fitted to the
distributers, may of course be of any suitable
construection. Thus it may take the form of
the valve P, Fig. 7, for example, where the
flap IP° is subjected to the action of a spiral
spring P°.

its length only. ‘T'he hull A has air-outlet ori- | adopted in preference in the case of the air-

‘This construction, however, is
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supply pipes I, as shown in Fig. 7, in order | that here a number of successive joints R

to prevent the bllI‘Stlﬂﬂ" of those pipes, such
‘as is liable to result from an abnormal coun-
ter-pressure put upon the air-delivery 011ﬁces

of the distributers.
While the air-distributers them%elve% may

be removable for cleaning purposes, their ori-

fices may be protected from obstruction by
means of yielding or resilient protecting-
plates. These protecting-plates may be con-
structed and combined with the distributers
after any one of the methods illustrated in

- Fies, 12 to 17.

15

20

25

Tn the construection shown in Fig. 12 the

outer distributer B’, for example, is provided

with air-outlets o, of cireularsection, covered
over by a yielding plate R, secured to the
tube B’ by welding, by an adhesive substance,
or by any other convenient means of attach-
ment, such attachment being effected at its
edge 'R’. The constraction represented in
I’lﬂ' 13 only differs from that shown in Fig.

12 in the particular that the air-outlets here

assume. the shape of narrow slots o, which
are protected in the same manner as the cir-

cular orifices in Fig. 12—viz., by means of a

flexible plate R.

The constructions shown in Figs. 14 and 15

- are substantially identical with those of Figs.

30

'35

40

45
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12 and 13, except that the protecting pla,te R
is here subdwmed into several plates, one

plate R* being provided for each orifice o or
0" or one plate, such as R?, serving to pro-

tect two or more orifices o or o',
- In the arrangement shown in Fig. 16 the
protecting-plate R, covering one or more ori-
fices 0, is secured in place by its two edges
R’ and Rtand provided with perforations 02
interposed each between two consecutive air-
outlets o0, so that the air in leaving the dis-
tributer passes between the outer surface of
the tube B’ and the innersurface of the pro-
tecting-plate R. |
The construction shown in Fig. 17 differs
from that represented in Fig. 16 in the fea-

ture that the protecting- pl&be here isadouble

or compound one, one plate R?being covered
over by a second plate R°. Kach of these
plates is secured to the tube B', for example,
by its two edges R’ and R* and is,provided
with a series of slots RY and RS, arranged
break-joint fashion, so as considerably to re-
tard the return of the water into the pipe.

Figs. 18 and 19 are respectively cross-sec-
tions of two forms of distributing-pipes—
such as B’ or B? for example—themselves

- constructed of more or less elastic material,
- 80 that the ecovering R forms a means of pr-:;)-

65

tection for keepmﬂ* the water out of the pipe.
In the pipes constructed in accordance with

these figures the air escapes through the joint
formed by the covering R, expanding the |

pipe as 1t does s0, while the water acting ex-
ternally tends to compress the lipsof the cov-
ering device which form the joint R’ The

construction shown in IFig. 20 is substantially
the same as that shown in Fig. 19, except. i

are formed by means of a series of separate
plates RS, fastened one upon the other.
In the construction represented in Fig. 21
the protecting-plates R? employed are of the
same class as those shown in Figs. 14 and

water before the other. |
The operation of the com plete arran ﬂ'ement

hereinabove described isasfollows: The com-

pressed air forced by the compressors D or

‘D' into the pipes F passes through the dust-

o -’

15, but their edges R? overlap, so tha,t if re-
quired, one pldte may open a passage in the

75

30

intercepting chambers H before. reaehmﬂ' the -

distributers B3’ B2 B3 Bt B® B¢ B? B8 or (, C

and in so doing depositsin such chambersany
fatty matter, coom, or dust wherewith it may
becharged. On beingthuspurifieditisdeliv-

ered into the distributing-pipesin such a con-

dition that the danger of obstruction of such
pipes by impurities carried outward by the
alr 1s considerably attenuated. The air as it
escapes through the distributers B° B’ B? B?

B* B° B¢ B* B8 arranged outside the hull, or

though the dlstnbuters C O/, arranged in-

go

side the hull, will, in the manner already |

1 known, form a layer of air along the hull

which -is calculated to lessen the friction of the
ship. Should for any reason, such as exces-
sive pitching or rolling or in stormy weather,
the pressure of the air prove incapable of re-

.95

sisting the counter-pressure of the swelling .

‘seas and should the water in consequence

show a tendency fto reénter the distributers
and to carry into them from without impuri-
ties liable to clog the air-distributing ori-

100

fices, such tendency will be counteracted by -

the protecting appliances above described,
which will effectually prevent the water from

105

entering the distributers or at all events in-

troducing impurities into the same, as these
will be detained by the protectmmpﬂates R,
R?, R3 RS or RS, described above, and as-

ITC

suming that a small amount of water should -

‘after all find its way into the distributers

such water will without difficulty be expelled

through the discharge - orifices P under the

action of the compressed air or when the com-

pression of air will be again put in action.
‘While the blowers are at rest—in harbors, for
example, or in rough weather rendering the

operation of blowets utterly meffectua,l—--a;

‘possible influx of impure sea-waterinto the

distributers,whether provided or unprovided

the said pipes and distributersin a condition

of perfect cleanness and may with certainty

be relied upon to prevent any obstruction.

rrs

120

- with protecting-plates,may be effectively pre-
‘vented by setting in operation the pump K.
This pump by foreing pure water into the -
pipes K and into the distributers will keep

125

In the case of ships habitually frequent- -

ing places where the waters are compara-

tively clean and {itted with compressing ap-
paratus so constructed as not to pollute the

alr under pressure the means for keeping the
air-distributing devices in proper working or-

130
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der while they are in the water may simply | [ the air-passages both in the pipes and in the
consist of external detachable pipes or chan- | distributers.

nels, such as are shown in Figs. 5 and 6.
The objeeb contemplated will in this case be
attained simply by the periodical cleaning of
the lengths of distributing-piping by means
of suitable seouring-bath orthe like. In the
case of ships{requenting impure waters, how-
ever, the keeping in order of the air-distribu-
ters cannot be sufficiently provided for by the
sole use of cleaning appliances, but will re-
quire in addition the employment of protect-
ing-plates, such as have above been described
with reference to Figs. 12 to 20, or in case
of need temporary protective and preventive
measures may be adopted where the danger
of obstruction by accessions of muddy water
is to be apprehended only in ports or har-
bors and not under way. In that case per-
fectly clean water should be injected into the
air-pipes by meansof the pump K', asalready
described, (the action of the fans or blowers

- being of course suspended in the meantime.)

The water confined in the pipes will then, as
has already been explained before, only be

~allowed to flow in the outward direction, thus

30

being discharged outside the ship, so that the
prevention of clogging through any i1mpuri-
ties contained in the water will, although
temporary, be absolutely reliable. Besides,
there is nothing to prevent the preventive

- protection by means of pure water from

35

being combined with the protection secured
by means of the protecting-plates. Accord-
ing as the blowers are in or out of operation
the injection of air under pressure or the

- confinement of the pure water (as the case

40

50
55
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may be) may successively coéperate with the
protecting-platesin retarding any inward ob-
struction of the orifices, though in course of
time it will neverbheless be necessary to re-

sort to cleaning.
The e_mployment of covering-plates must

be expected to facilitate the formation of de- |

posits in the distributing-orifices from im-
purities brought along with the air, seeing

that in praectice it is hardly to be anticipated.

that the air can be brought to a condition of
absolute purity, and it is for this reason that
cleaning at greater or less intervals of time
will be absolutely necessary and is made easy
by the detachable and removable nature of

the parts to be cleaned, to which access may

be readily had by diving.

What I elaim is—

1. In a ship, in combination with blowing
apparatus designed to facilitate her progress,
and with air-distributers fed from said appa-
ratus, means for counteracting the outward

obstruction of the air-outlets, and means for

preventing the burtisng of the pipes 1n case
of excessive alr-pressure.

~ 2. In a ship, in combination with blowing
apparatus designed to facilitate her progress,
and with alr-dlstl ibuters and pipes connect-
ing the blowing apparatus with the distribu- ]
ters, means f01 preventing the obstruction of

?

3. In a ship, in combln&tmn with blowing
apparatus designed to facilitate her progress,
and with air-distributers fed from said blow-

ing apparatus, protecting devices fitted to the

dlstrlbutels, and means for cleaning, such as
employment of the water-pipe K capable of
counteracting the obstruction of the air-pas-
sages, where they open into the water.

4. In a ship, in combination with blowing
apparatus designed to facilitate her progress,
and with air-distributers fed from said blow-
ing apparatus, means for confining a fiuid in

1 the pipes and orifices through which the air

is discharged into the water, for the purpose
of counteracting the obstruction of said ori-
fices.

5. In a shtp, in comblna,tlon with blowing

apparatus designed to facilitate her progress,
and air-distributers fed from said blowers,
apparatus adapted to purify the air to be
foreed into the water, substantially as and for
the purpose speelﬁed

6. In a ship, in combination with her hull
and with a blowing apparatus designed to fa-

cilitate the progress of the ship, air-distrib-

uting pipes and compound overlapping flexi-
ble proteciing-plates applied to the air-outlet
orifices, said ecompound plates being detach-
able or removable without breaking their
fastenings, substantially as described and for
the purpose specified.

7. In a ship, in combination Wlth her hull
and with a blowing apparatus designed to fa-
cilitate the progress of the ship, air-distrib-
uting pipes permanently secured to the ship
and compound overlapping flexible protect-
ing-plates, such plates being divided into

fractions and applied over the air-outlet ori-

fices so as to be removable therefrom without
breaking their fastenings, substantially as
described and for the purpose specified.

8. In a ship, in combination with a blowing
apparatus designed to facilitate her progress,
air-distributing pipes and a system of pipes
adapted to confine water or any other fluid
into the said air-distributing pipes while the
blowing apparatus is inoperative, as and for

| the purpose specified.

-~ 9. Ina ship, incombination with a blowing
apparatus designed to facilitate her progess
and with air-distributers fed from said appa-
ratus, external protecting devices for the dis-
tributers, and apparatus for purifying the air

70
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under pressure, as and for the puarpose speci-

fied.

10. In ashlp, incombination with a blowing
apparatus designed to facilitate her progress
and with disbributers fed from said appa-
ratus, means for forcing water or other fluids

| into the air-pipes, while the blowing appa-
‘ratus is inoperative, and apparatus capable

of purifying the air under pressure, substan-
| tially as and for the purpose specified.

11. Inaship, in combination with a blowing '

apparatus adapted to facilitate her progress,

125
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and with air-distributers fed from said ap-
paratus, means for confining water or other
fiuid in the air-pipes while the blowing ap-
paratus is inoperative, external protecting
devices for the said distributers and appa-
ratus capable of purifying the air under pres-
sure, as and for the purpose specified.

12. In aship, in combination with air-eject-

ing appliances desi gned to facilitate her prog-

ress, air-distributing pipes provided with air-
outlet orifices and a discharge-orifice, inde-

]

pendent of the air-outlet orifices, and adapt-
ed to discharge the water admitted in the air-
distributing pipes, as and for the purpose
specified. o

In witness whereof I have hereunto set my
hand in presence of two witnesses.

GUSTAVE QUANONNLE.

Witnesses:
GEORGE BEDE,
GREGORY PHELAN.
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