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GEGRGE J. RINDEL AND ARTHUR W. RINDEL, GF DENVER, COLORADO,

PRECKATIC CLEANING S7S0EN

~—

speeification of Yettors Patent,

Patented Mar. i . i@j .

_ﬁﬁyiication Rled February 18, 1508. Herial Mo 477.590,

4 whom it may concern: |
32 1t known that we, Groner J. K
and  Artirer. W Kirperg citizens of the

United States of America, residing at Den-

ver, m the county of Denver and. State of

Colorado, have invented certain new and
usetul Improvements in Pneumatic Clean-
‘ng Systems, of which the following is a

specification. , |
This 1tivention relates o certain new and

useful improvements in air cleaning systems !
and, 1ts principal object resides in the Dro-
visicn of a system of cobperatively connected

11.,!

h may be emploved in the
process of cleaning by the nreduction of a

- vacnum: as well as in that in which the dirt
is removed by the expulsion of air eader
compression, without the necessity of stop-
-ving or reversing the motor included in the :
%aid system or witheut, in any *
changing the relative positions or intercon-
nections of the associated eslements,

manney,

Further objects of the inventicn, relati ng
to the purification of the air exhausted by
action of the pump and the separation there-
fromm of all extranecus solid er fiuid sub.-
stances carried thereby, will be fully brought
out 1’ the following description, reference

heing had te thé'accompanving drawings in |

the various views of which like parts are
similarly. designated and in which,

Ifigure 1, represents a side elevation of
the entire ‘sysiem, Fig, 2, a cross-sectional
view taken along the line 3—
tng in the divection of the arrow q, Fig. 3,
a suntdar view taken along the same iine,

4, a sectional view of the arrester in whieh
the Lirger substances carried Ly the air, are
separated therefrom, Fig. 5, a section taken
aiong the Jine 5—5 Fig. 4, ¥ig. 6, a vertical
seetion thirough the oil-separator included

an the system, Fig. 7, a transverse section

45

50

sat
N

- dirt is removed from the surfase o

taken along the hne 7--7 Fig. 6, Fig. 8, a

fragmentary view of the pipe connections of |

the system, showing the codperative 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 storv build-
ing showigg the improved air cieaning sys-
tem in cperative position - together with

raeans whereby the coniroller-1alves mav be

reversed from any selected elevation, and the

stand-pipe which enables the operator to

attach the nozzled hose, through which the

3 Mg, 1, look-

| cleaned, at any one of the floors of the

]

!

!

e Ml L i S,

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

~ Referring to the drawings by numerals,
let 2 designate a base upon which the vari.
ous: elements comprised in the improved
system; are mounted.

~The numeral 3 denotes a rotary air pump
which may be of any suitable construction,
and which serves to either produce a vacuym

6O

65

or condense the air during the operation.of |
the upparatus with which it is associated.

The pump B is operatively connected by
means of a continuocns belt 4, with 2 motor
5 which is” sonnected with a convenieni
source of energy {in this instance electric-
1ty ), and this motor is preferably mounted

npon an upright cylindrical tank 6 which

constitutes the water reservoir in which the
dirt; separated from the air, is collected and
assimiliates with the fuid. e

1he separation of the impurities from the
air is eftected through the instrumentality

of a cleansing device 7 in which the air is

thoronghly intermixed with the water con-

' tained in the reservoir, and which, -to this
a cylindrical vessel, prefer-

end, consists of
ably composed of {ransparent material and

provided with one or more perforated, trans-
verse partttions 7* through which the water

| and the dust-laden air pass during their
| cireniatory movement to and from the Toser
voir &. The cleansing device 7, whose con: .

struction and operation are fully described

70
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in United States Patent, #837,536, of July -

2 | 81, 1906, 18 comnected by means of dowh-
looking in the direction of the arrow e, A1,

wardly extending pipes 8 .and a therewith
connected tross 9, with the valve controlied
outlet pipe 10 avhich connects with the bot-

tor of the reservoir -for the purpose of re-

-moving its contents, and the said device com-

municates 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 18. “Two

dash:-boards 14 are arranged in lapping rela-
tion, within the reservoir above the orifice of:
the conduit 13, for the purpose of preventing

the continually agitited water from efitering

the outlet pipe 15 which opens into the reser-
volr above the upper dash-board snd
through which the purified air-ic condneted
to- the pomnt of ezhanst.
aects a8 1t5 outer end with the housing of a
three-way valve 16 which, in cobperation

be | with 2 second valve 17 of similar construe-

The pipe 15 con-.

95

106

116
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tion, controls the tlow of air through the sys-

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. The

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 1s so
10 arranged, in relation to ifs ports, that, when

placed in the pesition 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
~and connects the latter with the pipe 15.
- The housing of the three-way valve 17 con-

" pects with the -exhaust- pipe 20, with the

20

egress opening of the pump, and with the alr-
cleansing device 7, by means of a. conduit 21

which terminates in a coil 28 which is dis-

25

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 oi the

30

38

60

pump 3 is established by means of two short

~conduits 24 and 25 and an interposed o1l-sep-
~arator 26, the construction of which wiil

hereinafter be deseribed.  'The valves 16 and

17 are connected to move in unison and a:rei_

to this end provided with crank arms 27 anc

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

crank arm 27, serves in the operation of the
apparatus, to reverse the position of the two
valves, which may be accomplished man’tml}g
or. by mechanical or electrical means as wiil

hereinafter be described, The valve 17 isar-.
ranged relative to its ports, so as to connect
the egress opening of the pump with the con-

duit 21 and to close communication with the
exhaust pipe 20, when 1n the position shown
in Hig. 1, while it connects the latter with the
pump 3 and interrupts the communication
Eetween the said pump and the conduit 21
when in the reversed position, iilustrated m
Fig. 8, - |

~ The outlet conduit 15 connects, at a point
between the valve 16-and the reservoir 6,

with a branch-pipe 31 which commanicates |

- with the air-cleansing device 7 by connection

Db

. with the cross 9 and which is broken for the

placing, between its extremifies, of a sep-
arator 32 which serves to arrest particies
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 vaeuum

or suction process. 'The separator 32 con-
sists, to the above end, of a cylindrical casing

provided with a vertically disposed forami-
nous partition 33 which divides its-1fiferior

inte two compartments with which the two

| tively connected.
| partments which communicates with the por-

4 :‘I

The Ia,rger of the two comni-

tion of the conduit 31 connecting with the
outiet pipe 15, has in 1ts bottom a normally
covered outlet 34 through which the matter

70

arrested by the partition 83, may be removed

and the said compartment is furthermore
-provided with 8 safety-valve 35 for the auto-
matic inlet of air in cage the vacuum within
the separator exceeds a predetermined de-

gree. The valve 85 is also of use in auto-
maticaliy 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

75 -

80

the separator after the operation of the sys- -

tem has been discontinued. The condwit 31,

has, at a point in between its connections

with the conduil 15 and the separator 82, an
orifice which serves as an outlet or an injet
for the air, lowing from or into the system

and this orifice 1s preferably provided, by

-means of a T 86, which connects with the

flexible conduit 87 at whose outer extremity

“a nezzle is attached which, during vhe oper-
ation of the dpparatus, is held in contact

with the carpet or other surface to be
cleaned. o S
. When the apparatus is operated to pro-

duce a biast of air the nozzle is prefevably.

85

90

b

composed of a short tubular body formed

with a narrow rectilinear orifice, as is shown

at 38 in Kig. 1, while, when the system i§;
employed to remove dust by the vacuum

process, a nozzle 50, such as is shown in

The nozzle 38 has been-fm.&dé. the -‘si:ll‘ii'ét*'ﬁ

of & separate applicationn for patent filed
simultaneously with the present one, while 108
the vaclium nozzle 50 is fully '

the United States Patent, Number 890,987,

, 100
ffig. 10 of the drawings,; 1s substituted for
the other. - ' S

described in-

igsued June 16, 1908, to Arthur 'W. Kindel,

one of the applicants in the present applica-
tiom. T
- The hereinbefore mentioned.pil-separator

26, shown 1n detail m Figs, 8 and T, serves.
to separate the greater part of the o1t from

the air with which ‘it became associated
during the latter’s course through the pump

8. It consists of a cylindrical receptacle

115

provided with s verfical partition 39 which
extends downwardly from.its top and ter-
minates a »hort distance above its bottom,

the conduits 24 and 28 being disposed at

opposite sides thereof. The oil-laden air

120

entering the r&cep’ta.clé. through the connec- :
tron 25, fills the respective compartments

whence it flows underneath the partition 39

into the adjacent compartment and thence.
through the connection 24, to the exhanst .
pipe 20 or to the cleansing .
case may be. The oill which is separated
from the air by iis spéciiic gravity and by,

portions of the broken conduit 81, are respec- | frictional contact with the lower edge of.

deviee 7 as the

L -'m

a
L]

186

110

128
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the partition, drops to the bottom of the re-

pump 3 through a small pipe 40. Ths pipe
15 through which the air is conducted from
the reservoir 6, to cither the nozzle 38 op the

puinp 3, 18 connected with an air chamber
41 for the purpose of equalizing the fiow of

Iiquid, with s S&fety_—v&im’ 4% for the eutlet

‘ot atr, should the presstae within the con-

duii exceed a predetermined degree, and
with a pressure gage 43 adapted to indicate

the degree of #ir pressure or vacuum during |

the operation of the system.

2\ glass vessel 44 connected with the con- |
duit 31 at a point intermediate the clesnsing

device 7 and the separator 32, enables the
operater to observe the : ion of the air
while the system is in operation during the

vacuum process, and a valve contrelled con- ;

duit 45 is connected with the lower portion

of the reservoir for the purpose of replenish-

ing the latter with clear water uftey the foul
water has been exhausted through the pipe

. 10. The pipe connections included in the

vent the air which Hows from the coil

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 ¢ and serves o ore-

23

mto - the cross 9, from passing upwardly

tnrough the conduit 3%, when the system is

operated to produce a forcible current of air.

Tlhe object of the second check valve 47 |

~ Jocated in the pipe 21, intermediate the reser-

39

40

45

50 { . - N
- connects with the sewer 53, and the inlet

voir 6 and the valvs 17, is to prevent an in-
flux of air and water into the pump while

the system is operated to ip}.‘@dma A vacuum,
ve 48 is to prevent

whitle that of the third va
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 bnlding illustrated in Fig. 9 of the
drawings has a basement 50 in which the
above described air-cleaning system: is in-
stalled, and two stories 51 and 52
water-outlet pipe of the reservoir § of the
system, which }atter hias been drawn to an
exaggerated scale relative to the building,

pipe 45 of the said reservoir may cennect

with the witer main 54 as shown, or it may

extend upwardly to any other source of
water supply. — o |

The T 36, to which, in the construction
shown 1n Fig. 1, the flexible conduit 37 1is

attached, connects, when the apparatus is

- Installed in a bﬁi}éing, with & standpipe 53, :
60 and this standpipe, which extends through !
-8 wall of the building, is

| ﬁmvide’d on each
. . - : “ 4 ConT iR
floor, with a valve-controlled nipple 36 to

~which the hose 37 may be attached. "
The controller valves 16 and {7 ave pro-
-vided with crank-wheels 57 and 38 in place

1 C
ceptacle 26 from where it reiurne to the |

- haust

The |

VIR _ i+

ot the erank-arms 27 and 28 shown in Iig.

1. - - r . H _ v
Yo and the wheel 57, connected with the valve

18, hus a periphersl groove for the recep-

flon of & continnois rope or chain 59 which
extends gver gujde pulieys 60, {0 a recess 63

i a-wall of the building in which it extends

werticatly apd over a sheave 81 which is ro.
tatanly mounted in vhe recess near the top of

f

70

the budding, By pulling the rope 5% up or

downwardly, which may be accomplished
through doovs §2 which afford access to the
recess ab eaeh ficor, the position of the two
vaives may be reversed {o operate the system
for the production of elther & vacnum or g
forcible current of air.

1t will be understoad thai the wires which
connect the motor & with the source of elec-
tricity, may be led throfigh the recess 3
m the wall, in which-case a switch 64 at eacl
floor enables the operator to start or discon-
tinue the action of the pump 8. The ex-
pipe 20 has been shown to project and

terminate outside the building,

-Having thus described the mechanical con-
siraetion of the various elements comprised
1 our improved 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 positim% oz ithe con-

troller-valves 16 and 17, as shbwn 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, 1t will be chserved that, in accord-

BF

33

90

S8

100

- ance with the preceding description, the in-
-take 18-1s in communication with the Ingvess

pipe 19 of the pump § and the exhaust 20 is

disconneeted from the conduit 21 which com-

‘municates with the egress opening of the
| pump. "

The course of the air through the various
ciements and connections Inecluded in the
system, during the process of cleaning by the
ajection of air through the nozzle, is indi-
cated by broken-line arrows {-- > )
while the divection of the aiv drpwn into the
nozzie during the

VACUUn | Process,  1s

denoted by means of solid-line arrows

( > ). |

The pump 3, having been put in motion
through the instrumentality of the motor 3,
draws the anrinto the intake 18, through the

condult 19 and ejects it through the connec-

tion 25 into the receptacle 26, in which the

greater portion of the lubricating il which

was carried by the air from the motor, is

separated from the -former to return {o the
motor tnrough the pipe 40
from the separator through the connection
24 into the conduit 21 and through the coil

The air flows:

108

ils

120

23 where 1t 15 cooled by the influence of the

sarrounding water, with the result that the
ol carried by the air 1m-vaporized condition,
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ot

- the o1l, as well as all other Impurities, are

10

The alr now enters the cleans:

ing device through the cross 9 (the check

valve 46 preventing lis passing through the

conduit 31) and, while driving the water
contained therem, upwardly through the
pipe 13, into the reservoir, thomughly inter-

mixes with the hquid with the result that

%epamted from the aar, Whmh subsequently
18 discharged from the resel volrin & purified
cﬂndﬁmn through the outlet conduit 15, to
the conduit 31 and thence through the flexi-
ble conduit 87 to the air- ~-nozzle 88 from

. which it is forcibly ejected to dislodge dust

15

20"

30

35

- 40

a0

55
such as cigar- afumm nails ate.,

et
w

&

device 7 and the reservoir 6.

and dirt from the surface in Whi}ﬁt DroX-
imity the latter is held. |
It will be observed .that the water dis-

placed by the air entering the cleansing de-

vice 7, 1s at once replaced by a similar quan- |

tity pm%‘mg from the reservoir through the
pipes 10 and 8, so that during the opemtmn
of the appamtu there is a constant circu-
latory movement of the water through the
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, 1s sufheiently weat o
render the water anfit for further wse , 1t 18
discharged with the latter by simultaneous
opening of the valves in the water inlet 45
and the outlet 10. After all the impure
matter 1s discharged, the tank 6 1s refilled by
(,]ﬂsmg the valve in the outlet pipe.

To adapt the system for use in the vacuum
eleamng process, the valves 16 and 17 arc

reversed to the pOSlthIl shown 1n ff1g. 8 with

the result that;the communication Thetween
the intake 18 ard the other parts of the sys-
tem 1s interrupted, the ingress pipe 19 of the
pump 15 connected with the outlet pipe 15
of the reservolr,
brought in f'omnmmwtwn with the egress
opemng of the pump through the oil sepa-
rator 26 and the connections 24 and 23, and
the eonmection hetween the latter mz{i the
pipe 21 13 stopped.

By reason of the vacuwn caused h*,f the
action of the pump 3, the dust, together with
the surrounding air 18 drawn thrm*grh the
nozzle 50 from the carpet or other surface
against which the latter is held, and passing
through
%{lpdmtnr 32 1n which  the Iﬁrfrﬂ particles
are arrested
by the screen 33. “The checls val ve 48 pre-
vent% the air fmm fmwm g in opposite direc-

tlon. The air, proceeding from the sepi-
ator 52, through the f*fmfim!, 31, enters the
--{*1emamf= device, where the dust e arried

'---

thereby. mmmlmi es with the W ater as here-
inbefore described. The purified air jasu-
ing from the reservoir, passes through the
conduits 15 @ n{i 19 *n s;rw PUMD from

"H‘\ rﬁﬁ
i!.'t.

the exhaust pipe 20 3::,_-

the. ﬁ(‘},.lbiﬂ conduit ,37 it enters the

while maintaining |
tion with said reservoir, when in one posi-

L hmiherrs ww rew =l

_m?f*i

080,729

| there t‘amugh the oil %pamtor 26, to thp ex-

naust plge

Attention is called to the fact that our im-
proved system may be effectively empleyed
to supply the rooms of a dwelling or other
bm?dmg with mfngerant salted or medi-
cated air, by cooling the reservoir 6 or by in-
tm&umnﬂ' the required medicinal or other
substance into the water contained thereln,
a feature which will be found beneﬁuml in
hospitals and sick-rooms.

Having thus described : our invention, what
we clarm and desire to ‘secure by Tett ors
P@LE"H@ -

1. In an ;u:r d aning system. i wmbllm-
tion, an -air impelitog elemmt B TeServolr;

a condnit connection between smd re&ervmi

'J -:""'"“"‘

‘and the inlet port of said element; an air

intake arranged in said conduit; s %pamte
conduit connection between said regervolr
and the egress port of said element said ton-
duit h&vmg an air exhaust; an additional
condwit connection vetween said reservoir

‘and the first named conduit, and provided

mth an open Nozzie cﬁnnectmn and a pair
of codperating controiling valves arranged
in said first and second named ¢

conduits and

75

880G

85

90

connected together for simultaneous opera-

tion, said valves.-being adapted to simulta-
mmmh connect the inlet port with said
itake only and mterrupt communication
between said exhaust and the egress port,

the latter 1n commumm

ticn, and to simultan mus]y interrupt com-
munic ation beb ween sald int take and the 1n-

let port, while maintaining said inlet port -

in' commuinication with said reserveir, and
to connect said egress port with said exhaust
only when in another position.

2. In an air controlling system, in ‘combi-
nafion, an air 1mpe-,]mw element; a reser-
volr; a conduit connection between sald res-

erve ir and the inlet port of said element; an

air intale arranged in said conduit; a sep-
avate congduit connection between said res-

ervoir anil the egress port of said element

said conduit aving an air exhaust; an ad-

ditional econduit connection betwef‘*n said
reservoir and the first named conduit, and
provided with an open nozzle wnneetmn ;)
nalr of omperdtwe controlling valves ar-
ranged in sald first and: second named con-
duits and connected together for simulta-
neous operation, said valves being adapted

to simultancously conmect the inlet port.
with™said intake only and interrupt com-

munication between sald exhatst and the
egress port, while maintaining the qﬁ ter n
curr*rmmm wtion with said reservoir, when in
one position, and to 51”}.’111]M11ummv inter-
rupt communication between said intake
and -the inlet port, while mainfaining said
port 10 GO m.umti@ﬂ with saxd res-

and to connect |

SRy

{,’_r. tfii.}i 1 a y

1(?. &3 ‘““&M: pﬁiﬁ' ‘W}.Lii

88

100

115

120
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said exhaust only when in another pos.ti .i;
and means connected with said valves for
operating the same from any selected eleva-
tion within fixed limits. o

3. In an air-cleaning system, an air im-
pelling element, a reservoir, a conduit cori-

necting the ingress side of said element with |

said reservoir, an air intake connected with
sald condulf, a second conduit connecting

the egress.-side of said element with said

reservolr and having a check-valve arranged |
to prevent passage of fluid from the latter,
an alr outlet connected with said second
conduit, 2 third conduit connecting said res-
ervolr with the first named conduit and
having an orifice intermediate its ends, the

sald third conduit having a check-valve ar-
ranged. to mterrupt passage of finid from

sald reservoir to said orifice and a check- |

n

valve arranged to prevent the passage of
fluid entering the orifice, to the first named
condult, a valve dssociated with the latter
and adapted to connect the' egress-side of
the element with either the intake or with
sald 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 reservoir In the first instance

and with said outlet in the second instance.
in testimony whereof we have affixed our

signatures in presence of two witnesses.

GEORGE J. KINDEL,
ARTHUR W. KINDEL.

Witnesses: |
G. J. Ronpawnper,
Iyiﬂ _{Jl G—Ei‘i}ll’.

i T
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