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| cleaned, at any one of the floors of the

95(),722. Speeificatior of Iettors Patent.

' Ayplication Rled February 13, 1908. Serial Mo 477.590.
15 all whom & may concern: .

B» it known that we, Groner J. Kindan

and Artirer. W. Kivper;
United States of America, residing at Den-
ver, in the county of Denver and. State of
Colorado, have inveated

specification.

This iriventien relates to certain new and
useful improvements in air cleaning systems
and, its principal object resides in the pro-
of codperatively connected

(2

-elements whith may be employed in the

process of cleaning by the nroduction of a

vacnum: as well as in that in which the dirt

is removed by the expulsion of air ender
-ompression, without the necessity of stop-

-wing or reversing the motor included in the

%aid system or witheut, in any manuner,
changing the relative positions or intercon-
nections of the associated elements.

Further objects of the inventien, relating
to the purification of the air exhausted by
action of the pump and the separation there-
from of all extranecus solid or fiuid sub-
stances carried thereby, will be fully broughs
out in’the following description, reference
heing had te the accompanying drawings in
the various views of which like parts are
similarly. designated and in which,

Figure 1, represents a side elevation of
the entire ‘sysiem, Fig. 2, a cross-sectional
view taken along the line 3—3 ¥ig. 1, look-
ing in the direction of the arrow a, Fig. 3,
a similar view taken along the same tine,
looking in the direction of the arrow e, ¥ig.
4, a sectional view of the arrester in which
the Larger substances cairied by the atr, are
separated therefrem, Fig. 5, a section taken
along the line 5—3 Fig. 4, ¥ig. 6, a vertical
section thiough the oil-separator included

©in the system, Fig. 7, a transverse section
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taken along the hine 7--7 Fig. 6, Fig. 8, a
fragmentary view of the pipe connections of
the system, showing the cobperative con-
treller-valves in the reversed position rela-
tive to that shown in Fig. 1, Fig. 9, a verti-
cal, sectionsl elevation of a two story build-
ing showipg the improved air cleaping sys-
tem "in cperative position - together with
raeans whereby the coniroller-1aives may be
reversed from any selected elevation, nnd the
stand-pipe which enables the operator io
attach the nozzled hose, through which the

- dirt is removed frem the surface ¢o be

citizéns of the |

| building, and Fig, 10, a view of the nozzle
used in the vacuum process.

Referring to the drawings by numetrals,

1 let 2 designate a base upon which the vari.
rtain new and |
useful Improvements in Pneumatic Clean-
ing Systems, of which ihe following is a |

ous- elements comprised .in the improved
system, are mounted.

The numeral 8 denotes a rotary air pump
| which may be of any suitable construction,
- and which serves to either produce a vacuwm
{ or condense the air during the operation .of
the upparatus with which it is associated.
The pump 3 is operatively connected by
mesns of a continucns belt 4, with 2 motor
5 which is" zennected with a convenient
source of energy {in this instance electric-
ity), and this motor is preferably mounted
upon an upright cylindrical tank ¢ which
constitutes the water reservoir in which the
dirt; separated from the air, is collected and
assimilates with the fluid. S

The separation of the impurities from the
tair is effected through the instrumentality
of 2 cleansing device 7 in which the air is
thoroughly intermixed with the water con-
tained in the reservoir, and which, to this
end, consists of a cylindrical vessel, prefer--
ably composed of transparent material and
provided with one or more perforated, trans-
verse partitions 7* through which the water
and the dust-laden air pass during their
cireulatory movement to and from the Teser

struction and operation are fully described
in'United States Patent, #837,536, of July
31, 1906, is -commected by means of dowh-
wardly extending pipes 8 .and a therewith
connected £ross 9, with the valve controlled
outlet pipe 10 avhich connects with the bot-
tom of the ressrvoir for the purpose of re-
-moving its contents, and the said device com-
munieates furthermore, with the upper por-
tion of the resqrvoir, above the water level
{which in the drawings is indicated by the
line 12), by means.'of a conduit 13. “Two
dash-boards 14 are arranged in la pping rela-
tion, within the reservoir above the orifice of:
the conduit 18, for the purpose of preventing
the continually agitated water from entering
the outlet pipe 15 which opens into the reser-
voir above  the wupper dssh-board snd
through which the purified air-is condneted
fo-the point of exhaust. The pipe 15 con-
weets ab i3 outer end with the housing of a
three-way valve 16. which, in cciperation
with 2 second vallve 17 of similar constrne

voir 6. The cleansing device 7, whose con- .
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. tion, controls the flow of air through the sys- | tively connected. The larger of the two com-
‘tem and thereby adapts the latter for use in

either one of the processes of cleaning by

means of a vacuum and by compressed air as
will hereinafter be fully explained.
housing of the valve 16 connects further-
more, with a screen-covered air-intake 18 and
with a conduit 19 which leads to the ingress-

“opening of the pump and the said valve is so

arranged, in relation to its ports, that, when
placed in the position shown in Fig. 1, it con-
nects the intake 18 with the conduit 19 and

‘stops the communication between the latter

and the pipe 15, while, in its reversed posi-
tion; shown in Fig. 8, it closes the communi-

-+ “cation between the intake 18 and the pipe 19

20

25

.and connects the latter with the pipe 15.

The housing of the three-way valve 17 con-
nects with the -exhaust- pipe 20, with the
egress opening of the pump, and with the air-
cleansing device 7, by means of a conduit 21
which terminates in a coil 28 which is dis-
posed in the reservoir 6 and whose opposite
extremity connects- with the before .men-
tioned cross 9. The communication between

. the valve 17 and’ the egress opening of the
-pump & is established by means of two short

-conduits 24 and 25 and an interposed oil-sep-

- arator 26, the conistruction of which will

30

- 98 which ate connected by means of a link 25.
A handle 30 formed by an extension of the

38

50

ranged relative to its ports, so as to connect

hereinafter be deseribed. 'The valves 16 and
17 are connected tg move in unison and a;re{

to this end provided with crank arms 27 and

crank arm 27, serves in the operation of the
apparatus, to reverse the position of the two
valves, which may he accomplished man‘ual}iy
or by mechanical or electrical means as witl
heremafter be deseribed., The valve 17 isar-
the egress opening of the pump with the con-
duit 21 and to close communication with the
exhaust pipe 20, when in the position shown
n Mg, 1, while 1t connects the latter with the
pump 3 and interrupts the communication
etween the said pump and the conduit 21
when in the reversed position, illustrated in
Fig. 8. : ‘ :
The outlet conduit 15 connects, at a point
between the valve 16 -and the reservoir 6,
with a branch-pipe 31 which communicates

- with the air-cleansing device 7 by connection

55
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§5

. with the cross 9 and which is broken for the

placiiig, between its extremifies, of a sep-
arator 82 which serves to arrest particles
larger than those ordinarily comprised in
dust, such as cigar stumps, nails, buttons ete,,
which were drawn into the nozzle of the ap-
paratus while removing dirt by the vaecuum
or suction process. The separator 32 con-
sists, to the above end, of a cylindrical casing
provided with a vertically disposed forami-

nong partition 33 which divides its-ititerior-

into two compartments with which the two
portions of the broken conduit 8%, are respec-

The'

pipe 20 or to the cleansin
The oil\ which is separated’

partmeénts which commnunicates with the por-
tion of the conduit 81 connecting with the
outlet pipe 15, has in its bottom a normally
covered outlet 84 through which the matter
arrested by the partition 83, may be removed
and the said compartment is furthermore
provided with a safety-valve 35 for the auto-
matic inlet of air in case the vacuum within
the separator exceeds a predetermined de-
gree. The valve 85 is also of use in auto-
matically separating the fine dust from the
larger particles collected in the separator 32
and in impelling the former to and through
the cleansing device 7, by admitting air into
the separator after the operation of the sys-
tem has been discontinued.  The conduit 31,
has, at a point in between its connections
with the conduitl 15 and the separator 32, an
orifice which serves as an outlet or an injet
for the air, flowing from or into the system
and this orifice is preferably provided, by

-means of a T 36, which connects with the

flexible conduit 37 at whose outer extremity
a nezzle is ‘attached which, during vhé oper-
ation of the dpparatus, is held n contact
with . the carpet or other surface to be
cleaned, ' } ) .

. When the apparatus is operated te pro-
duce a blast of air the nozzle is preferably.
composed of & short tubular body formed
with a narrow rectilinear orifice, as is'shown
at 38 in Iig. 1, while, when the system is,
employed to remove dust by the vacuum
process, a nozzle 50, such as is shown in
Pig. 10 of the drawings; is substituted for

the other.

The nozzle 38 has been made the subject
of & separate application for patent fied
simultaneously with the present one, while
the vactum nozzle 50 is fully described in-
the United States Patent, Number 890,987,
issued June 16, 1908, to Arthur ‘W, Kindel, '
orie of the applicants in the present appliea-
tion. ‘ C : -
The hereinbefore mentioned. pil-separator.

26, shown in deteil in Figs. 8 and 7, serves.

to separate the greater part of the oil from
the air with which ‘it became associated
during the latter’s course through the pump
8. It consists of a cylindrical receptacle
provided with a vertical partition 39 which
extends downwardly from its top and. ter-

70

75

80

85

90

95

100

105

110-

115

minates a »fiort distance above its bottom,- .

the conduts 24 and 25 being disposed -at
opposite sides thereof. -The oil-laden air

120

entering the receptacle through the connec-
tion 25, fills the respective compartments ° :
whence it flows underneath the partition 39

into the adjscent compartment and thenca.

125'_"

through the connection 24, to the exhaust ..

deviee 7 as the
cass may be.
from the air by its spéecific gravity and by,
frictional contact with the lower edge of:

186
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the partition, drops to the bottom of the re-
ceptacle 26 from where it reiurns to the
pump 3 through & small pipe 40. Fhs pipe
15 through which the air is conducted from
the reservoir 6, to cither the nozale 38 op the
pump 3, is connected with an air chamber
41 for the purpose of equalizing the fow of
liguid, with » safety-velve 42 for the eutlet
of air, should the pressuwre within the con-
duii exceed a predetermined degree, and
with a pressure gage 43 adapted to jndicate
the degree of #ir pressure or vacuum during
the -operation of the system. -

A glags vessel 44 connected with the on-
duit 81 at a point intermediate the cleansing
device 7 und the separator 32, enables the
operator to observe the : ion of the air
while the system is in operation during the
vacuum process, and a valve controlled con-
duit 45 is connected with the lower portien
of the reservoir for the purpose of replenish-
ing the latter with clear water ufter the foul
water has been exhausted through the pipe
10. The pipe eornections included in the
system are furthermore provided with three
check-valves one of which, designated by the
numeral 46, is located in’ the conduit 31 in
proximity to the cross 9 and serves to pre-
vent the air which fows from the coil 23
into- the cross 9, from passing upwardly
through the conduit 3%, when the system is
operated to produce a forcible current of air.

The object of the second check valve 47
located in the pipe 21, intermediate the reser-
voir 6 and the valve 17, is to prevent an in-
flux of air and water into the pump while
the system is operated to produce a vacuum,

while that of the third valve 48 is to prevent

the air from flowing to the pump in un-

filtered condition, under the same circam.

stances. A witer-gage 49 is connected with
the reservoir 6, to indicate the height. of
the water-surface therein. _

- The building illustrated in Fig. 9 of the
drawings has- & basement 50 in which the
above described air-cleaning system is in-
stalled, and two stories 51 and 52. The
water-outlet pipe of the reservoir ¢ of the
gystem, which }atter has been drawn to an
exaggerated seale relative to the building,

- connects with the sewer 53, and the inlet

55

pipe 45 of the said reservoir may connect

-with the water main 54 as showr, or it may

extend upwardly te any. other source of
water snpply. -

The T 386 to which, in the constrnction:

shown in Fig. 1, the flexible conduit 87 is
attached, connects, when the apparatus is
installed in a builéing, with a standpipe 55,

and this stindpipe, which extends through

a wall of the building, is provided on each
floor, with a valve-controlled nipple 56 to
which the hose 37 may be attached. -
The controller valves 16 and {7 ave pro-
vided with crank-wheels 57 and 58 in place

b gr’u;

it

&

of the crank-arms 27 and 28 shown in Tig.’
¥, and the wheel 57, connected with the valve
18, hus a periphersl groove for the recep-
tion of a continuous rope or chain 59 which
extends over gujde pulieys 80, {0 a recess 63
in a-wall of the' building’in which it extends
vertically and over a sheave 81 which is ro-

tatably mounted in che recess near the top of
the building,
downwardly, which may be accomplished
through doovs 42 which afford access to the
recess ab each Hoor, the pesition of the two
valves may be reversed to operate the system
for the produciion of either & vacnum or a
forcible curvent of air.

It will be understond that the wires which
conngct the motor § with the souves of elec-
tricity, may be led throfigh the recess 63
in'the wall, in which case a switeh 64 at each
floor enables the operator to start or discor-
tinue the action of the pump 3. The ex-
haust pipe 20 has been shown to project and

“terminate outside the building. '

-Having thus described the mechanical con-
straction of the various elements comprised
in our improyved system as well as the method
of connecting them, we will now proceed to
explain the operation of the apparatus in
producing the two results of which it is
capable. : :

Presuming that the position of ithe con-.
troller-valves 16 and 17, as shown in Fig. 1
of the drawings, adapts the system to remove
dust from the surface engaged by the nezzles
38, by means of a blast of air emitted there--
through, it will be chserved that, in accord-
ance with the preceding description, the in-

2

- take 18°Is in communication with the ingvess

76

By pulling the rope 59 up or |

7%

8¢

85

9

98

100

pipe 19 of the pump 8 and the exhausé 20 is

disconnected from the conduit 21 which eom-
‘municntes with the egress opening of the
pump. -

The course of the air through the various
elements and connections Inecluded in the
system, during the process of cleaning by the
ejection of air through the noszzle, is indi-
cated by broken-line arrows {-- — —>)
while the direction of the air drawn into the
nozzle during’ the vacuum . process, is
denoted by means of solid-line arrows
(——>). T

The pump 3, having been put in motion
through the instrumentality of the motor 3,
draws the airinto the intake 18, throngh the
conduit 19 and ejects it through the connec-
.tion 25 into the receptacle 26, in which the
greater portion of the lubricating oil which
was ‘carried by the air from_ the motor, is
separated from the -former to return to the
motor through the pipe 40. The air flows
from the separator through the connection
24 into the conduit’ 21 and through the coil

. 23 where it is cooled by the influence of the

surrounding water, with the result’ that the

~6il carried by the air in-vaporized condition, 1
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The air now enters the cleans:
ing device through the cross § (the check
valve 46 preventing its passing through the
conduit 31) and, while driving the water
contained therein, upwardly through the
pipe 13, into the reservoir, thoroughly infer-
mixes with the liquid with the vesult that
the oil, as well as all other impurities, are
separated from the air, which subsequently
is discharged from the reservoirin a purified
condition, through the cutlet conduit 15, to
the conduit 81 and thence through the flexi-
ble conduit 87 to the air-nozzle 38 from

. which it is forcibly ejected to dislodge dust

15

20°

30
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and dirt from the surface in whose prox-
imity the latter is held.

It will be observed .that the water dis-
placed by the air entering the cleansing de-
vice 7, is at once replaced by a similar quan-
tity passing from the reservoir through the
pipes 10 and 8, so that during the operation
of the apparatus, there is a constant circu-
latory movement of the water through the
device 7 and the reserveir 6, The dirt and
dust separated from the air, settles upon
the bottom of the reservoir while the oil re-
mains supernatant upon the surface of the
water and, when the quantity of matter sepa-
rated from the air, is sufficiently great to
render the water unfit for further use, it is
discharged with the latter by simultaneous
opening of the valves in the water inlet 45
and the outlet 10. After all the impure
matter is discharged, the tank § is refilled by
closing the valve in the outlet pipe.

To adapt the system for use in the vacuum
cleaning process, the valves 16 and 17 are
reversed to the position shown in Fig. 8 with
the result that;the communication between
the intake 18 ard the other parts of the sys-
tem is interrupted, the ingress pipe 19 of the
pump is connected with the outlet pips 15

of the reservoir, the exhaust pipe 20 is
brought in communication with the egress

opening ‘of the pump through the oil sepa-
vator 26 and the connections 24 and 28, and
the connection hetween the latter and the
pipe 21 is stopped. -

By reason of the vicuwm caused by the
action of the purp 3, the dust, together with
the surrounding air is drawn through the
nozzle 50 from the carpet or cther surface
against which the latter is held, and passing
through the flexible conduit 37, it enters the
separator 32 in which the larger particles
such as cigar-sturaps, nails ete., are arrvested
by the. screen 33. 'I'he checlr valve 48 pre-
vents the air from flowing in opposite direc-
tion. T'he airy proceeding from the sepa-

- rator 32, through the conduit 31, enters the

cleansing ~ device, where the dust ecarried
therehy, 4ssimilates with the water as ! :
inbefore described. The purified air issu-
ing from the reservoir, pas
cenduits 15 and 19 to the

3

umy anda

f—

through the ]
from | crvolr, and to conu

050,722

there through the oil separator 26, to the ex-
haust pipe 20.

Attention is called to the fact that our im-
proved system may be effectively employed
to supply the rooms of a dwelling or other
building with refrigerant, salted or medi-
cated air, by cooling the reservoir 6 or by in-
troducing the required medicinal or other
substance into the water contained therein,
a feature which will be found beneficial in
hospitals and sick-reoms. '

Having thus described dur invention, what
we claim and desire to secure by Letters
Patent ise— -

1. In an air cleaning systems. in combina-
tion, an air impelling element; a reservoir;
a conduit connection between sald. reservoir
and the inlet port of said element; an air
inteke arranged in said conduit; s separate
conduit connection between said reservoir
and the egress port of said element said ton-
duit having an air exhaust; an additional
conduit connection between said reservoir
and the first named conduit, and provided
with an open nozzle connection; and a pair
of codperating controlling valves arranged

in said first and second named conduits and-

connected fogether for simultaneous opera-
tion, said valves.being adapted to simulta-
neously connect the inlet port with said
intake ouly and interrupt comrmnunication
between said exhaust and the egress port,
while maintaining the latter in communica-
tion with said reservoir, when in ons posi-
tion, and to simultaneously interrupt com-
munication between said intake and the in-

let port, while maintaining said inlet port -

in communication with said reserveir, and
to connect said egress port with said exhaust
only when in another pesition.

2. In an air controlling system, in combi-
nation, an air impelling element; a reser-
voir; a conduit connection between said res-
ervolr and the inlet port of said element;.an
air intake arvanged in said conduit; a sep-
avate conduit connection between said res-
ervoir and the egress port of said element
said conduit having an air exhaust; an ad-
ditional conduit connection between said
reservoit aid the first named conduit, and

 provided with an open nozzle connection; a

pair of cobperative controlling valves ar-
ranged in said first and second nemed con-
duits and connected together for “simulta-

neous operation, said valves being adapted

to simultancously connect the inlet port

with“gaid intake only and interrupt com-

munication between sald exhaust and the
egross port, while maintaining the latter in
communication with said reservoir, when in
one position, and to simultanecously inter-
rupt communication between said iniake
and.the inlet port, while maix ing said
inlel port io commn b said res-

port with
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said exhaust only when in another pos.ti .
and means connected with said valves for
operating the same from any selected eleva-
tion within fixed limits.

3. In an air-cleaning system, an air im-
pelling element, a reservoir, a conduit coti-
necting the ingress side of said element with

said reservoir, an air intake connected with |

said conduit, a second conduit connecting
the egress.side of said element with said
reservoir and having a check-valve arranged
to prevent passage of fluid from the latfer,
an air outlet connected with said second
conduit, a third conduit connecting said res-
ervoir with the first named conduit and
having an orifice intermediate its ends, the
said third conduit having a checl-valve ar-
ranged. to intervupt passage of fiuid from
said reservoir to said orifice and o check-

et

valve arranged to prevent the passage of
fluid entering the orifice, to the first named
conduit, a valve associated with the Iatter
and adapted to connect the'egress-side of
the element with either the intake or with
said reserveir; and a second valve associated
with the second conduit and codperatively
connected with the first named valve, so as
to connect the egress side of the said ele-
ment with the reserveir in the first instance
and with said outlet in ile second instance.
In testimony whereof we have affixed onr
signatures in presence of two witnesses.

GEQORGE J. KINDEL,
ARTHUR W. KINDEL.

‘Witnesses:

(. J. Rorrawper,
M. L. Grary.



