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- To all whom it may concermn:

UNITED STATES PATENT OFFICE.

AUGUSTUS LOTZ, OF SAN FRANCISCO, CALIFORNIA, ASSIGNOR TO SANI-
TARY DEVICES MANUFACTURING COMPANY, A CORPORATION OF CALI-

"FORNIA.

_ APPARATUS’"FOR'CLEANING_DUST-?LAQEN ;Alh_. a

' No. 845,364,

Specification of Letters Patent.

. Patented Feb, 26, 1907.

* Application filed March 24, 1908, Serial No, 307,836,

" Be.it known that I, Aveustus Lotz, a
citizen of the United States, and a resident of

the city and county of San Francisco, State

s of California, have invented new and useful

- ‘specification.

10" apparatus for the cleaning of dust-laden air,-

and is particularly applicable to the cleans-
- ing of the air discharged from pneumatic car-
pet-cleansing apparatus, 1ts object being to
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-

Improvements in Apparatus for-Cleaning
Dust-Laden Air,

My invention relates to improvements in

provide more etlicient means for the freeing
of the air from the particles of solid matter
held in suspension so as to discharge only
thoroughly-purified air to the atmosphere

~ and protect the pump through which the air

must pass before it is discharged 1nto the at-
mosphere from undue wear. .
- In the accompanying drawings, forming
part of this specification, Figure 1 1s a front

- elevation of myimproved apparatus,showing
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~ termediate of the two separators, taken on
i

35

a dry-separator in which the greater portion

of the solid matter is deposited by gravity, a
wet separator through which the air is passed

 from-the dry separator, the devices inter-
- mediate of the two separators for washing

the air,and the vacuum-pump to and through
which the air passes from the system. Jig. 2
1is a'plan view of the same. Kig. 3 1s a detail
sectional view of the air-washing devices in-

line z z of the Fig. 2; and Kig. 4 1S a modiﬁ_ca—.‘[

tion of part of Fig. 3. = R
.In the drawings, A represents the dry sepa-
rator, which consists of & hollow vertieal cyl-

“inder 2, resting upon & suitable standard 3. -

40

45

50

4 is an intake-pipe entering the top of the

cylinder at such an angle as to 1mpart a

.spiral motion to the incoming air, and 5is an

outlet-pipe leading from the center of the
conically-shaped head or top6. =~ . =
B is the wet separator-tank or expansion-

chamber, consisting of a similar hollow cyhn-
der 7, from the conical head 8 of which the

outlet-pipe 9 conveys the air to the vacuum-
pump 10. - -~ SRR

11 is a vacuum-gage to indicate the air-
ressure; and 12 is a water-gage to show the

eight of the water in the separsator.

13 is an outlet-pipe for draining the fouled
‘contents of the separator into the sewer.

of which the following is a

i

opening mnto the bottom of the separator.

~means of the

hold in place the door .16, which closes an

17 1s a pipe connecting the tops of the two

- separators, having a check-valve 18 for

equalizing pressure therein.. - .
- 19 is a pipe connection to the separator B

1 14isa cl&mi) operated by"_ the screws 15 to
55
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for introducing water into the same, for the -

purposes hereinafter described.

" The air is conveyed from the wet to the

dry separator through the conduit F, made

up of the pipe 5, the washing devices C and

D, and their connected pipes 21, 25, and 27.
The device C is an ejector by means of which

water is atomized by the current of air pass-
ing therethrough. 20 is an annular chamber
surrounding the pipe-nozzle 21, being sup-

plied with water from the separator B by
_ It is desirable to ad-
mit the water from the annular chamber into

pipe 22.

76G

the ‘conduit equally on all sides of the pipe

and to be able to adjust its flow. The pref-
erable means for accomphshing this result 1s
shown in the drawings. The mozzle 21 1s

connected.to the pipe-section 25 by a flange-
coupling. the parts being of such dimensions
that when assembled and adjusted for the

minimum flow the members 23 and 24 of the

coupling abut directly against each other, as

row annular passage

desirable to increase the inflow of water to
the conduit, this may readily be done by dis-

‘connecting the coupling and inserting wash-

ers or gaskets between the members, thus in-
creasing the width of the annuler passage.
" D is a mixing-chambter {or commingling
the air and entrained watery vapor to secure
the thorough wetting of every particle ol sus-

allowed to ¢éondense and carry with 1t the
solid matter as it {alls into the boftom of the
separator. The mixing device D comprises
a casing forming a chamber 28, extending

- |-above and below the connected pipe-secticns
25 and 27. Extending diagcnally through

75

Sc |

shown 1n the drawings. = This leaves a nar-
between the conical t1p
-of the nozzle and the conical seat 26 of the
adjacent pipe-section.  Should it be found-

90

pended dust,sothat when discharged throvgh g5
| the pipe 27 into the separator B the wateris =

100"

thecchamber and interpcsed betweenthe pipe-
sections is the diaphragm 29. Uponcricrm--

ing a part of the chamber 28 is a glass dcme

105

| or cylinder 30, designed for exhibiting to the
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1ts top

£2

eve the mingled currents of vapor and air to
disclcse the working of the apparatus. .Pref-

erably this glass portion is a simple cylinder

seated upon the top of the chamber 28 with
a sultable interpcsed gasket 31, forming an
alr-tight joint, and with a cap 32 seated upon
with an interposed gasket 33, the
screw-threaded rods 34 and nuts 35 serving
to detachably hold the parts together.

Through the diaphragm or deflecting-plate |

29 extends a short vertical pipe 36, preferably
of substantially the dimensions of the pipes
25 and 27, and which serves to connect the
same to form a continuous passage. 37 is
a removable plug in the bottom of the cham-
ber 28 to give access to the same for the pur-
pose of cleaning. _

~ The various parts of the conduit F are
united together by means of flanged unions
in the ordinary way. -

¥ig. 4 shows a modified form of mixing-
chamber E. The pipe 25 is connected with

~and opens into the bottom of: this chamber,

25

30
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which has a superpcsed glass top or dome 30,
the same as the mixing-chamber D. Cen-
trally and vertically arranged in the cham-

‘ber 1s a pipe-secticn 38, the top or inlet end

of which projects above the level of the pipe
25 and extends downward, having a right-

angled bend with means for connecting to

the pipe 27. | _

‘The operation of the apparatus, while
readily apparent from the drawings and'the
foregoing description, may be specifically set
forth as follows: The tank or separator B

- less than that ot the outlet of the pipe 27 and

10

the vacuum-pump 10 being set in acticn, air
1s drawn from the cleaning-tools (not shown)

through the pipe connection 4 into the sepa-
rator A.

~and the heavier portions of the suspended
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solid matter precipitated by gravity. T hence
the partially-cleaned air passes out through

“the pipe 5 and the described cleaning devices.

The air 1n rushing through the nozzle 19
serves as in an ejector to draw in the water
from the chamber 18 and by its force finely
atomizes it and entrains the vapcr, carrving
it more or less commingled therewith into the
mixing-chamber E. Therein the currents
are deflected by the plate or diaphragm- 29

and forced to circulate in the upper part of

the chamber and the glass dome 30, thence
descending through the pipe-secticn 36 into

the lower portion of the chamter, and thence

outward through the pipe 27 into the sepa-
rator 3. The air is carried through the ccn-
duit at a speed of two cr three miles a min-
ute, and the {rictional contact of the mingled
alr and watery vapor currents with the in-
closing and deflecting walls hetween the noz-
zle 19 and the separator B suffices to so
thoroughly agitate and commingle the two
(luids that practically every particle of sus-

!
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pended dust is thoroughly moistened and
precipitated by gravity with the water as it

1s condensed irom the air in the expansicn-

chamber or separator B and pours into the
bottomof the separator, the cleansed air pass-
ng out.from theseparator B into and through
the vacuum-pump 10. .

In the moaified construction of Fig. 4 the

air having entrained and atcmized the water

is carried into the chamter E and fcreed to
circulate in the tcp thereof and descend
through the vertical pipe 38, the two fluids
being agitated and ccmmingled in sukstan-
tially the same manner and with the same
efficiency as in the mixing-chamkter D.

I claim— - . -

1. The combination with a narrow pipe, of
means for forcing air therethrough at high
velocity, means for admitting water to said

‘pipe, a nozzle adjacent said water-inlet

adapted under the action of the air-current
to entrain and atomize the water, and means

‘10 the conduit heyond the nozzle for com-

mingling the atomized water and air, sepa-
rating the solid matter from the air and en-
tramning it in the water and discharging the
purified air freed from the water and solid
matter. . '

‘2. The combination with a narrow conduit
having a lateral water-inlet, of means for
forcing air through such conduit at high ve-
locity, a mixing-chamber comprising tortu-

76,
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ous passages arranged in said conduit be-

yond said Water-infet, and means whereby

- the air-current entrains the inflowing water

having been supplied with water to a height. and violently commingles it with the air in

their passage through said chamber. _
3. The combination with a narrew conduit

‘having a lateral water-inlet, of means for
. loreing air therethrough at high velocity, a
llerein the air is rotated spirally |

mixing-chamber beyond said water-inlet,
tortuous passages connecting said mixing-
chamber with said conduit, and means
whereby the alt-current entrains the inflow-
ing water and violently commingles it with
the air in their travel through said tortuous
passages and chamber. ;

4. In apparatus for cleaning dust-laden

air, 1n combination with a vacuum-pump, a

narrow sectional conduit for confining and
conveying the air to said pump, and an annu-

lar chamber surrounding the adjacent ends

of the conduit-sections and-connected with a
source of water-supply, the adjacent ends of
the conduit-sections being provided the one
with a conical seat and the other with a con-
ical tip fitted. thereto and slightly spaced

therefrom to aflord .8 communicating pas-

sage between the same from the annular
chamber to the conduit.

5. In spparatus for cleaning dust-laden
alr in combination, a vacuum-pump, a con-

duit for connecting the same with the clean-

ing instrument, means for precipitating the
entrained solid matter by oravity,-a water-

I1CO
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inlet to said conduit intermediate said grav-
ity - separating means and said vacuum-
pump, an atomizing-nozzle adjacent said wa--
ter-inlet and adapted under the action of the

air-current to draw water therefrom into
sald conduilt in fine spray, and means inter-
mediate of said atomizing device and said

‘pump for condensing and separating the en-
- trained water with 1ts load of solid matter

from the air-current.

6. In apparatus for cleaning d'ustel'&den

alr, In combiInation, & dry gravity-separator,

an expansion-chamber or wet separator, an
interconnecting narrow conduit, a tortuous
-section 1n said conduit, means for introduc-

1

ing a water—s(fmy into said conduit interme-

diate of the

ry separator and tortuous sec-

1

- tion, and means {or impelling the air through

20

said conduit at high velocity. | .

7. In apparatus for cleaning dust-laden

alr, in combination with & vacuum-pump, an
alr-conveying system intermediate said pump
g“-‘nd the source of air-supply comprising a

gravity-separator, a wet separator or expan-
sion-chamber, an intermediate narrow, sec- |

tional conduit, and an annular chamber sur-
rounding the adjacent ends of its pipe-sec-
tions and connected with the source of wa-

ter-supply, the end of one of said pipe-sec-
.30

tions having a conical seat and the end of the

adjacent section having & conical tip fitted

-thereto. |

. 8. In an a,ppaf'a',tiis of the class described,
a dry or gravity separator, a wet separator

{.or expansion-chamber, a connected vacuum-

pump, a narrow sectional conduit interme-
diate of said separators, a water-chamber

around the adjacent ends of the pipe-sec-
.tions of said conduit connected to the source
-of water-supply, sald pipe-sections consti-
tuting an ejector, and a tortuous section of

sald conduit intermediate of said water-
chamber-and wet separator. 2

In testimony whereof I have hereunto set’

my hand this 21 st day of February, 1906.

AUGUSTUS LOTZ.

Witnesses: |
- H. L. Hanp, o
MaTriEw BrADY.
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