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My invention relates to improvements in Ifethods
of Cleaning Air in Enclosed Spaces and more particularly
to the removal of dust from dust laden air by the
employment of a precipitator, preferably of the electrie
field type, and the object of the invention ig to provide
a closure ITor substantially seaiing the mouth or opening
of such enclosed space whereby the dust laden air in such
now completely enclosed space is drawa by suitable means
exteriorly thereof into a precipitator or precipitators
preferably located behind the closure in proximity thereto
or connected therewith, the dust free air from fhe
praéipitator‘pging then discharged into the contlinuation
of the space behind the closure and exteriorly of the dust

'laaen‘zona being treated.

A further object is to provide means whereby the
dust 1aden.a1r from the enclosed gpace is drawn through an
'Qriilea in the closmre lnﬁo & precipitator connected with

_such orifices

A stlll iartner ob;ect ig to devise a method in
whlch tne closure at least and preferably w1th 1ts connected
preeipitatqr'is moved or propelled progressively as a unit
?  1&§6;the‘zdne of the dust laden air in the enclosed space

until the entire gpace has been treated,

’ Alternativalj, the closure and the precipitator
f?may ‘be positLoned at the rear of the dust laden zone in
n_the'enelosaﬂ gpace and by the injection of compressed air
, étfﬁﬁa front of the zone, such dusgt iaden air is forced
"towaras the closure into the precipitator. In eilther cage

‘a progressive cleaning action of the dust laden air in the

enclosed gpace engnes,
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An important application of my invention is in
mines, particularly those in which rock is blagted or
drilled such as in gold or silver mines, In such minag
where dritrts are driven by drilling and blasting operations,
the air therein becomes laden with dust which has & most
injurious effect upon miners or others working in such
enclosed spaces and which hitherto it hag been impossible
to overcome effectively by any known means. In mineé, for
exanple, where the blasting and drilling operatlons are
carried out on rock containing silicon, the air in the
dritfts is laden with minute silicate particles which cause
. Those subjected theieto to contract a disease which is

cemmonly'knawﬁiin the medical profession as gilicogig.

Aﬁ pfesanﬁ the accepted method of dealing with
vdust laden air in mines is to 1ngect compresged alr into
tha arift in prox1m1ty to the point where the blasting or
‘ fdrilllng operation has oocurred bt such injeection merely
‘gangas ‘a dilution of the dust concentraﬁmon(of the dust’
laden.air énd does'hct totally remove the dust content.
:?anseq¢§htly it, daes not afford a remedy to the above

Il conditiona

Mesks have been tried to avercome the same but,
iaw;nv to the dust paxticles being exceadingly minute, they
do nob prevent the inhalation of a least a large proporiion
ifoj,thavdaat partiolas ag there ig a 1limit to the eftfective-
‘fnéﬁs of the mask on acecount of the difriculties of
‘i;ieépiratiun and to the fact that the dust collected becomas

 '1s&tarated with moisture and interferes with the Iilter,
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In order to provide a complete remedy to the
conditions retferred to above the alr must be substantially
dust tree, and this can only be obitained by removing the

dust from the alilr entirelya

"I will now describe the preferred apparatusg
which I employ in carrying out my method. This consists
in general of a clesure of substantially the crosse=
Secﬁibnal'dimensions of the drift or space to be traeated,
and of cowl form having an orifice therethrough which is
eonnected to the eaulng of an electric field precipitator,
whlcn preiarauly cougls ts of a plurality of herizonually

arranged open andea tubes aach comprlolng one electrode -

‘, oi the compomﬁnt precipltator, the elactron dlsaharve or

femalnlng electrode of eaeh.component nreeipltator conglstse

';A oi»a wmre extendlnw centraLly throawh iis ﬁuba, such wires

belng\oﬁ gourse lnsulated irom the tubes and all conneeted

to a saurce of alactrlcal supply as will herelnafter appear.

vhe Lear ar air dlucharge end of the multiple precipltator

ub’rormed a motor drlven suchion fan is provided for -

‘ drawing'lp the dust laden air through the closure anﬁ

{

pxe‘lpitatac and wnereby the dust f£ree air is dlscnarged

ﬁromtthe lattar 1nto the drift behind the closure. The

ura, praeipitator and fon with other parts or apparatus

1ncxdantal to ﬁhair fnnctionLng ara preferably mounted on

a carrlaga ar track which may run on a track disposed on

;} tha‘ﬁlcor of the drifts

_ Wiﬁh'particular reference to the attached drawings:i-

, Figs 1 represents a vertical longitudinal section
thrcugh a mina drlit (broken away intermediately) showing
my appafatus therein, said apparatus being capabla of

'lbngitudinai movenant theroine

—lpon
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Fige & ig 8 similar section to ¥igs. 1 showing
the moditied method wherelin the apparatus, albthough
preferably movable oxr portable, is adapted to be placed
at the rear emd of the dust laden zone and is not intended
to move during the treatment of the alr, the dust laden alr
being Torced rearwardly in the drift by injecﬁion at the
Tront thereof of independent compressed air or the dust
frée‘air from the apparatus air exhaust, for instance,
in proximity to the location of the blasting ox drilling

arcdq

Bige 3 is a vertical cross-section through the

;diifﬁ’éhdwing\my.apparatus thereile

.:Eigé 4 ig an enlarged vertical longitudinal

~—Sac£ioﬁ.thraugﬁ my preferred form of apparatus.

Eig. 5 is an end elevatlon thereot viewed from

»the closure and and partly in sectlon o show the

'.fpreq;plﬁaﬁor tubes,kand

E&gﬁ 6 is a clrault diagram show1ng the hoaok up

i ;

'<and apparatus amployed therein between the supply cirenit

"v; an@¢the pregipltator electron discharge electrode.

zike echaracters of reference indicate

 Gorresponding perts in the difrerent viewss

A is the dritt or enclosed space, and B is the

lylgbaﬁiun of the blasting or drilling operation. The
ﬂ;ﬁlasﬁing'ow dfilling'opbration.ereatas a large quantlity

f-of[dust, the particles of which are suspended in the aixr

in the drift A end which air it is desired to clean.
According to the method illustratad in Fig. L, I initially

locate the appuratus on a track 1 at the rear and of the

- Ejem
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drift sufuiclently far away irom the blasgting as to be
safes This apparatus ag above descridbed is preferably
mounted on the truck 2 and after the hlogting or drilling
oparation ig completed, the truck 2 is pughed or ¢otherwls
propelied forwardly into the zone of the dust laden air
created by the blast or drilling. The apparatus 1isg
connected to a source of eljectrical supply ngfor ingtance
& 110 ve A.Ce supply circuilt, connected by a ILlexible
cable 4 and adapted to be paid out as the truck is moved
forwardly. The closure 5 which may be, for instaance, in
the iorm of a cowl, is located af the Fforward end oi the
truck and need not constitute a perfeect mechanical seal
with the walls, roof and floor of the drifft. It will

suffice if the closure igs of such size ag &0 he

. substantially the c¢ross~seciional ares of fthe drift

leaving a sutfficient clearance between its marginal edges

-and the drift to enable it to be moved without coming into

contact therewith. It is, however, a perfect geal or

closure fox the air in the enclosed space owing to the

Tact that any air escaping around the closure will boe
drawn by the suction fan 6 forwardly around the edges of

the cowl closurae thereinto as indicated by the arrows

{Pige 1)e

The precipitator encloged in a casing 7,
preferably directly connected to the orifice 4 in the

elosure 5, is mounted hetween the closure and the fan

‘and as above described comprises a plurality of open

ended electirode tubes 9 arranged substantially horizontal
and the spaces therebetween closed, each electron
discharge electrode {i.e. the negative elactrode)

camprises the wire 10 extending centrally througn each
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tube 9 and insulated therefrom by means of the insulaitors
11, the tube aggembly being supported by interposed
conducting members 12 to ground the tubes., The electrodes

10 are connected together by suitable conductors 13,

é The fan 6 1s driven by an elegtric motor 14 and
ils connected into the electric cilreuit as indicated in
Fig., 6 in which the supply cireuit 3, one side of which

is grounded, is connected to a polarized plug socket 15

to which the plug 16 is adapted to be connected %o the
double cable 4 which ig in turn connected $through 2 "no
fuse” cut out {(i.e. one of the bi-metallic type) 161 %o

the électric motor 14 and to the low tension wiﬁding 17

of a transformer.

In order to take care of voltage drops in the
>;suppij circuit a tap changer 18 is interposed into the cirecuit
|| and taps 19 extend therefrom to the low tension transformer
winding.
| A lead 20 extends from one end of the high tension
'tranSformer winding 21 %o the electron discharge elecirddes
10 {only one is shown in Fig.6) through a condenser of
preferébly electﬁostatic type i21'and such electrodes are
directly connécted to ‘the plate 22 of a thermionic valve 23.
| '.The filgment 24 of such thermionic valve is cdnnected to a
éqﬁparatively few turns of the high tension winding 21 of
“the trahsférmér in order to get a sultably high current for
‘thé'filament. ,

B The windings of the transfqrmer 17 are sultably
,gfounded and a ground lead 25 extends from the precipitator
Atubes 9 to the ground or as illustrated to the lead 20,

"A sereen 26 may be provided for the closure orifice

8 and the fan 6 may have a covering screen 27. The cable
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4 may be mounted on the truck on a drum or rack 28.

Referring to the hook-up illustrated in Fig. 6,
the supply circuit, as above stated, is in all probability
110v A.C. and is rectified into a unidirectlional current by
means of the rectifier which as illustrated ig prefersably a
thermionic valve, While the stepping up of the voltage by
the transformer is dependent upon the reguirements necessary
to operate the electron discharge electrodes at the maximum
effiéiency to produce the desired corona it is found by
experiment that this stepping up will be probably within a
range of 18 to 24 kilovolts. While the rectifier will give
a unidirectional current, sueh current is pulsating and the
electrogtatic condenser is employed to iron out these
pulsations andipro&uoe a non-pulsating unidirectional current

“Tor the electrodes 10,

Safety switches 29 and 30 are initroduced in the ecirecuitb
:and are respectlvely connected for instance to a door of the
vmain casing and the rectifier cagling for throwing the apparatus
Jout of circuit and dissipating the residual charge in the
 conaenser 121 by grounding through the lead 33 Gonnected

‘ Tbefweén the‘switches 29 end 30 and the lead 20, when ~opened.
:mhe transformer, rectifier and condenser are preferably located

‘“in a compartmen* 51 below the precipitator,

. In,oarrying out my method the dust laden air from
~£h§5drift is drawn into the cowl closure through the orifice
‘ﬁhéiein anﬁ through the tubes 9 of the precipitator by means of
'vtﬁé,suétion fan 6 and is dellvered from the latter dust free
{infaythe portion of the drift behind the closure, The apparatus
Jis édvance& on the track as the air is treated until the

entire zone of dust laden air in the dArift has been cleaned



MW@@

. as illustrated in Pig. 1. It is found that by the use of
adeguate apparatus of the desired air treating capacity the
truck can be gdvanced at the rate of 100 feet per mlnute or
even faster, Where the entive dust laden zone cannot be
cleaned entirely compressed alr,as 1ln the alternative method,

can be injected at the front of the drift,

In the alternative method as illustrated in Fig. 2
compressed elr from a delivery pipe 32 extending to the front
of the drift in proximity to the area blasted or drilled is
injected into the front portion of the drift. This compressed
alr forces back the dust laden air which 1g sucked into the
apparatus and cleaned., This operation lsg continued until all

the dust laden air has béen treated,

If desired, in carrying out the method, instead
of'diséharging the dust free air from my apparatus behind
-ftﬁe sea1 Qf closure & pipe or other means connected to the
aai?fdiSOharge end of the apparatus méy be employed +0
;Qonductksuch air rorWardly to the vicinity of the front
:énd”of the‘drift wherein it will replace the compressed
air from the pipe 32 illustrated in Fig. 2. It will be
ﬁapparent that ‘such reintroduction of the dust'free air
%o the front of the zone of the dust laden air will be
'apblicable‘to either method shown and described. In fact
11th§ipi§e'32kins£ead of being connected to an independent
I air pamp may be directly connected to the air dlscharge
;end,of the cagsing of my apparatus and obviously such pipe

may be flexitle where required,

’The»theory and practice of electric field precipitators

'is generally well known and needs no elaborate explanation.
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The dust laden ailr passes through %the tubes of the

precipitator and the negatively charged electrodes 10 emanate

electrons from their corona which negatively charge the minute

particles of dust suspended in the alr and these negatively

charged particles are abtiracted to the positively charged

% tubes 9 being precipltated onto the interior surface thsreof.

| Thus the air from the discharge ends of such btubes iz free of
dust. The tubes may from time to btime, as occasion demsnds,
be taken out aund the depeosit of dust particles thereon removed,
N or the electrodes 11 may be removed and the tubes cleaned in

much +the same manner as the tubes of 2 steam boiler.

If regquired, instead of expelling the dust free air

from the precipitator directly into the drift the air outlet
thereof may be connected to a purifier for purifying such air
from any toxic poisconous substances present therein when it

vmay.then be delivered to the drift,

The form, construction and hook up of the apparatus
employed asg described above‘is to be taken only in an
illustrative sense in commection with my method and may bse
véried at will to take care of different prevailing

conditions.

7 While I have described my method throughout as
applicable %o mine drifts.it will be quite apparent that
it could, with edual facility, be employed in mine stopes
and elsewhere where the removal of dust from dust laden air

is required.

«10-
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WHAT I CLAIM AS MY INVENTION I S:i-

1. In & method of eleaning air in a mine drift

or stope, the steps which consist in providing a seal or
closure at the rear end of the dust laden air zone in
sdeh.drift‘to'completely'seal'such zone, withdrawing the

‘3du3£ 1aden‘air from such ane exteriorly thereof, ftreating

the air withdrawn %o remove the dust therefrom, and sub-

_ sequently introducing the dust free air into the drift

‘behind the seal or closure.

Qe In a method of cleaning air in & mine drift

or stope, the steps which consist in providing an orificed

"seal -or cloéure at the rear end of the dust laden zone in

such drift to completely seal such zone, withdrawing the

| 8ir from such zone through the orifice in the seal or

xdloSare, treating the air by means connected to the closure

orifiee to remove the dust therefrom, and subsequently
iﬁtroducing the dust free air into the drift behind the

geal or closure.



v | esG78R

\

3. 1In a method of cleaning air inr & mine dyifs
or stope, the steps which consist in providing a seal or
closurs at the rear end of the dust laden air zone in
such drift to completely seal such zone, progressively
withdrawing the dust laden air from such zone exteriorly
thereof, treating the air withdrawn to remove the dust
therefrom, and subsequently introducing the dust free air

into the drift behind the seal or closure.

4. In a method of cleaning air in & mine drifi
or stope, the steps which consist in providing an orificed
seal or closure at the rear end of the dust laden zZone in
such drift ho.completély seal such zone, progressively
withdrawing tﬁe air from such zone through the orifice in
the seal or closure, treating the air by means connected

td;the closure orifice to remove the dust therefrom, and

‘subsequently introducing the dust free air into the drift

behind the seal or closure.

5, In a method of cleaning air im & mine drifs
or stope, the steps which consist in providing & seal or

closprg at the rear end of the dust laden alr zone in such

drift %o completely seal such zone, withdrawing the dust
laden air from such zoné'exteriorly thereof, electrically
précipitatimg the dust in the withdrawn air, and sub-
Sequantly introdueing such dust free air into the drift

behind the seal or closure.

6+ In a method of cleaning air in a mine drift

dr'stope, the steps which consist in providing an orifiggd

Seal or clogure at the rear end of the dust laden zone in

‘such drift to completely seal such zone, withdrawing the




ailr from such zone through the orifice in the seal or
closure, electrically precipitating the dust in the air
withdrawn through the orifice in the seal or closure, and
gubsequently introducing such dust free air into the drift

behind the seal or closure,

7. In a method of cleaning air in a mine drift
or stope, the steps which consist in providing a seal or
closure at the rear end of the dust laden air zomne in such
drift to completely seal such zone, progressively withdraw-
ing the dust laden air from such zone exteriorly thevrseof,
elggtrically precipitating the dust from the withdrawn air,

and subsequently introducing such dust free air into the

drift behind the seal or closure.

8. In a method of cleaning air in a mipne drift
ofAstope, the steps which consist in providing an orificed
seal or closure at the rear end of the dust laden zone in
éﬁéh drift to completely seal such zone, progressivély
vwithdrawing'tha air from such zone through the orifice in
the seal or closure, electrically precipitating the dust
in the; air withdrawn through the orifice in the seal or
closure, and subsequently introducing such dust free air

iﬁto,the drift‘behind the seal or closure.

. % In a method of cleaning air in a mine drift
or stope; the steps which consist in providing a longitud-
'inally movable seal or closare at the rear end of the dust
laden air zone in such drift, progressively advancing the
sgg};ggwg%gggge throughout the length of the dust laden
air zone, sucking the dust laden air exteriorly of the
dﬁst laden zone, treating such withdrawn air to remove the
dust therefrom, and subsequently discharging such dust free

air into the driff bohind the soal or closure.

«1ld=
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1Ce In a method of cleaning air in & mine drift
or stope_:, the steps which consist in providing a2 longltud~
inal movable seal or closure at the rear end of the dust
laden ailr zone in such drift, progressively advancing the
seal or closure throughout the length of the dust laden
air zone, sucking the dust laden air exteriorly of the
dust laden zone, electrically precipitating the dust in
the withdrawn air, and subsequently discharging such dust

free air into the drift behind the seal 0r closure.

ll. In a method of cleaning air in a mine drifsh
or stope as claimed in claim 10, wherein the sucking and
precipitating steps are performed ag the seal or closure

ig advanced into the dust laden zone.

18  In a‘method of cleaning air in a mine drift
or stope, the-steps which consisf:in'providingla seal or
cldsure'atvthe rear end of the dust laden air zone in suech
drift 0. completely seal such zone, withdrawing the dusﬁ
1aden'éirvffom such zone exteriorly thereof, treating the
air withdiaﬁn to remove the dust therefrom, and sdbseduently
'Ewre;njrqduqingwgheidusﬁ:frge,airvinto the drift in tge;

- vielnity of the front end of the dust laden zone.

13, In a method of clesning alr in a mine drifh
ornsﬁope,'t@a'steps which consist in providing & seal or
i cibsure gt the rear end of the dust laden ailr zone in such
»Jd?ift to completely seal such zone, progressively withdraw-
;7igg the dugt laden air from such zone exteriorly thersof,
"ﬁfaating the éif withdrawn to remove the dust therefrom,
and subsequently reintroducing the dust free air into the
 drift in the vieinity of the front end of the dust laden

2000,
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14, In a method of cleaning air in a mine drifs

or stope, the steps which consist in providing a seal or

closure at the rear end of the dust laden air zopne in such

drift to completely seal such zone, withdrawing the dusit
laden air from such zone exteriorly thereof, electrically
precipitating the dust in the wilthdrawn air, and subsequently
% reintroducing such dust free air into the drift in the

vicinity of the front end of the dust laden zone

15, In a method of cleaning air in a mine drift
or stope, th9 steps which consist in providing a longitud-
inally movable geal or closure gt the rear end of the dust
laden air zone in such drift progresgively advancing the
geal or closute throughout the length of the dust laden air
zZone, sucking the dust laden air exteriorly of the dust
laden zone, treating such withdrawn air to remove the dust
therefrom, and subsequently reintroducing the dust free
air into the Arift in the vicinity of the front end of the

dust laden zone.

16s  In a method of cleaning air in a mine dArift

or stope, the steps whlch consist 1in providing a lonvltuﬁ-

1na1 movable saal or clasure at the rear end of the dust
_ laden air zone in guch drift, progressively advancing the
seai or closure throughouti the length of the dust laden
zone, sucking the dust laden air exteriorly of the dust
laden zone, electrically precipitating the dust in such
- withdrawn alr, and subsequently reintroducing such dust
’freé air into the dxift in the vieinity of the front end

of the ‘dust laden =zone,
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