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 HYDRAULIC AIR AND OTHER GAS SUCTION APPARATUS.

‘No.924,335. Specification of Letters Patent. = Patented Jurie 8, 1909,
N © Application filed November 10, 1908. Serial No. 461,959. |

To all whom it miy concern: | rated plate which may be used t¢ form the |
Be it known that I, Wirrram JOHNSTON | jets in a conzbining or diffusing tube of ecir-
IFRAME, a subject of the King of Great Brit- | cular cross section, for instance as shown in -
ain, residing at Glasgow, Scotland, have in- | Figs. 1 and 2. Fig. 7 is'a sectional elevation 60

~vented certain new and usefuyl Improve- | of another construction of the hydraulic jet
ments in Hydraulic Ailr-and other Gas Suc- Suction apparatus. Fig. 8 is a plan view of
- tion Apparatus, of which the following is a | the perforated plate . Fig. 913 a, Cross sec-
specification. - 7 t1on on the line C—C Kig. 7. -
This invention relates to that type of suc-| In carrying out the invention according to 65
0 tion apparatusiwherein a liquid jet or jets.is | one mode, as for instance illustiated in Figs.
~or are employed as the motive power to cre- | 1 to 6, water from the ordinary supply main
ate a partial vacuum within the apparatus, | is led into a su ply tube a, connected by an.
and more particularly to apparatus of this | adapter b',ka_ndp short piece of tube ¢, to a
type which is used in the so-called vacuum flange d. Between this flange and another 79
cleaning process. 'The volumetric efliciency | e, is inserted a, plate f which is provided with
of apparsatus of this type hitherto in use is | a series of perforations ¢. The arran ement . -
very low, becausg ‘the working jets of liquid | of these perforations is varied accor Ing to
travel down through the combining tube of | the form of combining or diffusing tube em- |
the apparatus without being finely broken ployed. In the example illustrated, a diffus- 75
up or diffusediamong the air ‘which is be- | ing tube h, of circular cross section is used
~tween these jets and which it is required to ; and, consequently, the petforations ¢, are ar-
carry down through the combining or diffus- ranged 1n a circular series as clearly shown in
ng tube of the apparatus. o .| Figs. 5 and 6 the perforations being arranged -
~ The primary object of this Invention is to | comparatively close to the inner cylindrical 80
5 Increase the volumetric efliciency of the hy- 1 surtace of the tube so that as the jets descend
- draulic jet apparatus, another object being to ‘therein, they will travel downwardly for
simplify and cheapen the construction of | some distance quite close to the inner surface
this form of vacuum cleaning apparatus so | of the tube. The flange ¢ is referably cast
‘that it can be readily fitted into domestic | in one with a sleeve 1, providec? with a branch - 85

and other buildings for cleaniing purposes. | & to which the air suction inlet pipe ! is con-
- The invention consists in applying to a | nected. - o L
hydraulic jet air and other gas suction appa- | In order to break up the jets into small

ratus, means for causing the liquid of the jet | globules.or particles for the purpose herein-
orjets to impinge upon itself so as to break it | before set forth, the combimng or diffusing 90
39 up mto very small globules or particles which | tube %, is provided with g numﬁer- of deflect-
- are iree to pass and foree air or gas down | ing surfaces upon which the jets strike and
the diffusing tube. o - are then deflected so that they are thrown
“The invention also consists in breaking up together or sprayed -against each other, and
the jets of water or other liquid employed, | are thereby broken up.  These surfaces are 95
by directing them on to melined surfaces preferably so arranged that the jets, affer -
within the diffusing tube so that they are de- | striking are deﬂe(:te(% together in ﬂlle form of
flected - from said surfaces toward one an- | a V and they may be conveniently formed by
other, and in caming into contact with one indenting the tube, asindicated 1}(,11' instance,
another, are broken up into liquid globules | in Fies. 9 and 3 and at the section lines A-—A, 10(
v or particles. o : | -1 and ﬁ——B By thus indenting the tube, the
In the accompanying drawings, Figures 1 | jets are deflectod by the indentations toward

and 2 are respectively a front elevation and the center of the tube, where they come into
a side sectional elevation of one form of | contact with one another and are thereby
bydraulic multiple jet air suction apparatus | broken up into small globules or particles, 105
according to the mvention, suitable for creat- | the water being thus thoroughly diffused-
Ing a partial vacuum. capable of being util- among the air, and the particles positively
1zed for vacuum cleaning purposes in do- | driving the air which is in front of them
mestic or other buildings. © Figs. 3 and 4 down the tube. The indentations are pref-
being cross sections on the lines A—A B—B, | erably arranged opposite to cne another in 110
respectivelgr. - Figs. 5 and 6 are respectively | the tube but this arrangement is not neces-
a sectional elevation and plan of a perfo- | sary as the indentation on one side may be
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one palr 1s

‘shape of the diffusing tube.

lower than that on the other. ‘
one or more pairs of indentations may be
employed and it is preferred, when more than
iv is used, to arrange the succeeding
pairs at such angles to the receding as to
insure that all the jets will be deflected.
Four indentations may be arranged on the
same level thus forrng a tube of square

“eross section at this point, but any number

of indentations may be so arranged ‘at the
same level so that anv other polygonal, or
even circular cross section, is formed, that s
to say, in the last case mentioned, the de-
flscting surfaces may be in the form of gones
formed in the combining tube or inserted
therein. | :

 As before stated, the series of perforations
in the plate 7 is arranged to conform to the
| Obviously,
when & tube of oval, square or other cross
section than circular is employed, the series

of perforations ave arvanged to correspond.

In Figs. 5 and 6 a circular series of pertora-
tions1s shown suitable for the tube of circular
cross section shown in Figs. 1 and 2, the cir-
cular cross section of this tube kb being ndi-
cated in dotted ¢ircles in Fig. 6 and the oval
forms, due to the indentations, being ndi-
cated also in dotted lines in the same figure.
The actual form and size of the perforations

‘may be varied as desired.

Although the perforations in the example.

~ yeferred to have been shown and described as
near the inner surface of the difi
and conforming to the latter, additional per-

using tube

forations may pe made inside the circular se-
ries. When the pressure of the watersup ply is
low beveled slotssmay be made in the plate 7,
instead of the circular perforations shown,
these slots always being arranged with re-
gard to the forin.of diffusing tube used so

fhat as large & volume us possible of the Jiquid

forming the vertical jets will receive an in-

clined flow, while passing down through the -

contractions formed by the indentations in
the diffusing tube used.

- In practice it has been
difficult, especiaily

at high pressure,-to so make the small jet
orifices that the water issuing therefrom will

strike the deflecting surfaces, In such man-
ner that the jets will thereafter accurately
impinge upon one another and he thoroughly
broken up and diffused. In order to over-
come this difficulty and also to insure a better
spread and diffusion of the water particles &
arrange, in proximity to the jot orifices ov

‘nozzles, a hollow water deflecting and di-

60

" purpose of repeatediy

65

recting device, preferably a short hollow
cone or the equivalent thereof, and for the
deflecting and com-
bining or concentrating -the traveling mass
of air and water as it passes through tae

diffus:

using or combining tube 1 arrange, at

intervals therein, a number of conic inden-

_ found e:{tremel}r.
when working with water -

l

1

P ———— e B e u ———r

1

the combining tube.

084,385

Obviously, T\ tations or contractions or hollow cones:

There may according to the pressure and
quantity of water used and to the vacuum or
suetion desired, be two, four, or as many as
eight or nine of these :
In this second case
water or other suitable liquid, from any con-
venient source of supply, 18 led to & tube a
(sce Tigs. 7 to 9) which may be screwed to a
flange b which latter is bolted or otherwise
fastoned to a flange ¢ on a casing d provided,
at its lower end, with a flange ¢’ which latter
is bolted or otherwise secured to the flange A’
of the suction chamber 2. In the casing d 1
preferably arrange a gauze filter f ’which pre-
vents particles being carried by the water
and choking the nozzles. Titted between
the flanges ¢ and /' is a disk [which 1s sult-
ably packed and has orifices m for producmg
the water jets. As shown the two orifices m
are tapered at their inlet side and are in line.
Fitted in the flance /i of the suction chamber
i is a short hollow deflecting and directing
cone n, the upper end of this cone beingsome-
what larcer in diameter than the distance
apart of the jet orifice m while the lower
part theveof is of shightly smaller diameter
than the distance apart of these jet orifices
<o that the water as it issues from the two
orifices m strikes against the cone at oppo-
site sides thereof and the jets spread out
more or.less toward one another taking the
curve of and being deflected and directed
downward by the cone to the point where 1t
is desired that the jets should impinge upon
one another (see dotted lines) and by their
impact be finely broken up or atomized and,
+t the same time, be spread more or less
completely over the whole bore of the tube.
The suction chamber % has a branch &
throueh which the air or gas or vapor being
drawn or extracted is sucked by the actlon
of the said jets. Inserted into the lower endl
of the suction chamber is a pipé 7 within
which is inserted a combining tube o which,
as shown, is eylindrical for a certain part of
its leneth and is then indented into & conical
form thus fotming a conic contraction at g
ol is then enlarced again to its orginal
Jiameter and thercafter again confracted to
form a gocond cone and so on, the conie con-
trnetions being arranged in the pipe o at
cuitable mtervals and to the number desired.

1 so desired instead of using a tube o with

conte mdentations or: coniractions made

therein, [ may it hollow cones, at suitable
ntervals-apart, into a eylindrical combining
tube. | | o
The tube o which is preferably made, at 1its
apper end, with a coned inlet p may be made

of copper or other non-corrodible  material

and is fitted air tight within its outer pro-
tecting tube r which latter may be mudle of
stecl.  The number of conic indentations or
ontractions in the tube o and the length of

conic contractions m 7
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~ tube o direct the moving and homogeneous
-mass of water and air

20

“alr therein.

shall, when

924,335

sald tibe can be ncreased or diminished to
suit the pressure and quantity of ‘water

passing through the ‘apparatus, and the-

vacuum required. With this form of ap-
paratus the water jets issuing from the orifice
m strike the deflecting cone 7 at about 1 and
are

at high pressure is used, broken up to a cer-
tain
rected by the cone n so that the hquid of the

jets Impinges upon itself in the tube o, at

about the point 2, the water being com-
pletely broken up into a fine spray 3 which
spreads over the bore of the tube and is mti-
mately mixed with and diffused through the

The conic contractions ¢ or indentations in
toward the center of

the tube and not only insures that the same
passing the contraction, be con-

-centrated and, at the same time, fil] up the

o
ot

30

40

. for the admission of

from do not strike

‘means for causing the liquid of

bore of the tube completely and so prevent
back rush of air from outside, but, causes
any water which may get on to the surface

~of the tube to be thrown back into the center
thereof thereby reducing skin friction be- |

tween the water and the inner surface of the

Fle that a third perfo |
at its center, the jet of water issuing from
this central perforation 1p L
thé other two deflected jets Impinging on it.
Having now fully described my invention
what I claim and ‘desire to secure by Letters
Patentis:— o S

‘1. An hydraulic - jet, siic-fiéﬁ” a}'pparatus“

COmprising, in combination, a device to which
water 1s supplied, means in the .device for
breaking up the water into two or more jets,
the jets to
impinge and be finely broken up and means
alr or gas to the device
between the point where the water is broken
up into jets and the point where the water
jets impinge. ' ' ' *

2. An  hydraulic-jet suction .ap-p?,i'atus |

comprising, in combination, '8 device to

~ which water is supplied, means in the device

60

65

for breaking up the water into two or more

Jets, means for causing the liquid of the jets
en up. means.

to impinge and be finely bro
tor the admission of air or gas to the device

and converging means for concentrating and

combining the water and air or gas.

3. An hydraulic-jet " suction apparatus
' a device to

COMprising, in combination,
which water is supplied, means in the device
tor breaking up the water into two or more

Jets, means for causing the li?uid of the jets

to impinge and be finely bro
for the admission of air or oas to t

nnnnnn

and an inclined

spread out and, especially when water :
| to mmpinge and be finely
extent, and are then deflected and di-

. centrating

comprising,

. Any number of perforations may be

the cone 7, say for exam-
erforation is hored in plate |

will be broken up by

e device |

5.

4. An hydraulic-jet  suction apparatus
comprising, m combination, a device to
which water is supplied, means in the device
for breaking up the water into two or more
jets, means for causing the liquid of the jets
broken up, means
for the admission of air or gas to the device
and converging means for repeatedly con-
Or gas. : o .

5. An hydraulic-jet suection apparatus
iIn combination, a device to
which water is supplied, means in the device
for breaking up the water into two or Imore
jets, means for causing the liquid of the jets
to 1mpinge and be finely broken up, means
for the admission of air or gas to the device
and nclined surfaces for repeatedly deflect-

b

Ing the water and air or gas. -

_ surface for deflecting the
‘Wwater and alr or gas. -

and combining the water and air -

70

80

6. An  hydraulic-jet ~suction apparatus - '*

comprising, in combination, ‘a device to -

which water is supplied, means in the device

for breaking up the water nto two or more
Jets, means for causing the liquid of the jets

to 1mpinge and be finely broken up, means
for the admission of air or gas to the device
and inclined surfaces for deflecting and com-
bining the water and airorgas. . o
7. An -hydraulic-jet suction apparatus

comprising, in combination, a device to

which water is-supplied, means in the device

for breaking up the water into two or more

jets, means for causing the liquid of the jéts

‘to"impinge and be finely broken uﬁ),'meqns _

_ e device
‘and a series of converging surfaces for re-
 peatedly deflecting and combining water.and

for the admission of air or gas to t

arrorgas. -,
8. An hydraulic-jet suction apparatus

8  device to

’coml;lyrlsing, In. combination,

which water is supplied, means in the device

for breaking up the water into. two or more
jets, an inclined surface for directing and de-
flecting the water jets so

that they impinge,

9.0

100

105

110

means for admission of air or gas, a con-

verging combinin§ tube having deflecting
and combining surfaces therein, =~

9. An- hydraulic-jet s‘uction'a(f)para}tus,
comprising, in -combination, a de

for breaking up the water into two or more

Jets, means for directing and deflecting the

water jets so that they impinge, means for

admission of air or gas, a CONverging com-

bining tube and a conic contraction m said

tube. o | S
10. An hydraulic-jet suction apparatus,
comprising, in combination, a device to

for breaking up the water into two or more
jets, means for directing and deflecting the
water Jets so that they impinge, means for

adnssion of air or gas, a converging com-

evice to
-which water is supplied, means in the device

115

120

125

‘which water is supplied, means in the device -

130
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bining tube and a conic coﬁtmnﬂfm followed | at one end of said chamber, a suction cham- 40

)
] *
| hv :an abrupt mlmﬁ'enmnt 1n sadd bube. - her with 11r or gas imlet, a deflecting cone at
. An h ydra ]1{‘-—1 ol aueiton apparatus, | one end of st 2id {*Lanﬂ)m a mnlblmnﬂ' Lubie
i

compnsmtx in. combination, & device to | ntted m the chamber aml having a series of
5 which water is supplied, means in the per-

mn $ 001111 \ctions therein at intervals.
lorated plate for mmh_m up the water into An hydraulic-jet suction dpl;zm ARVEIE

two or more jets, a cone in proxumity to said | cr}m r,.rrwmfr in combination, a cylindiie al
plate, an air or gas ¢ suction chamber, a com- | chaiher to winch water 1S qupplwl 2 diad
bining tube and means m the tube for com- | ver forated plate at one end of said chanihin,

10 bmmu and concentrating the air or zas and | o ’ﬂl'.!lf'lf“itu suetion chamber with 411 GI 04 S
water and also fi(‘-"ﬂf‘-'{‘ilﬂf? tiie same so that Cinlet,  jet deflecting cone at one end of said 60
the particles of v Lt(}l Impinge upon thens- c‘m‘mm . 2 combining tube fitted in the
%hr es. - chawber and having a series of conic con-

, An hydraulic -jet suction apparatus, | tractions theren at intervals and a pro-

15 c*ompnqmw I compmation; a device 1o tu*‘*”lf‘ whp cutside said combining tube.

which water is supplied, & pﬂrimmenl plate ;| 16. An hydraulic-jet suction ‘tppm‘-r{ as,

n the dwi% 101‘ "\1&5:&011& up the water info ; frm_npﬂ mg, 1 combination, a chamber Lo

two or more jets, a converging cone in prox- . which water is supphed, a perforated f}la.m

 imity to said nlmb; an air or oas suction . ai one end of said chamber, a suction chain-

20 (,ha*ubm a combiming tube and inelined sur- | ber with air or oas mlet, a Jet deflectimg conc

- faces in the tube for repent eul combiming | at one end of “said ('11&111}1(‘“, ) cozﬂ.ﬂﬂ:ﬂml

and concerntrating ﬂm nixty ::st ait' or gas i tube fitted in the chamber and having o so

and water and s so dedle iJ:le.:g fhe same so | ries of conie contraciions indented therein =
that the p"i]{.i(_‘l{‘h of water 1mpinge upon ; Intervals.

thmmolvo::. | | .~ 17. An hydraulic-jet suction apparatus

13, An hydraulie-jet suction M}pamtus compuising, in. combination, & de'm( ¢ i 90

(*omp vising, in combination, a device to | which water is supplied, means in the device

which water is s supplied, means in the device | for breaking up the water into jets, meavs

for breaking up the w; wor futo two or more | for admission of air or gas, acombining tui

o
vy

o
ot

30 je's, a defleciing cone m proximily te sald | and a sertes of contractions indented m sai
eans, buvhun chamber with air or gas - | tube. ' [
lét branch a combining tube fitt ed 1 said In testimony whereof I aflix my signatur

,clmml"f}l said combmme tube being con-

tracted at intervals to form conic defles Ling
35 and combining surfaces.

- 14 An by draulic -iet suciion apparats 13, Wil I}EHB“

COMPrisng, i comb m*m:m o chambe to C Huan DR ITZPATRICK,

which water s supphied, a pr-} ‘ornted plate | SMARESTET K. Y OUNG.

in presence of Lwo witnesses.

WILLIAM JOHINSTON FRAME.

—— e o T arT— A . o rwas -
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