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Electrified powders are -used in particular for
agricultural or industrial powdering, for producing high
voltages,

The co-pending application, Serial No, 537,829 pro-
vided the possibility of electrifying powders by friction.

Further research has made it possible to ascertain the means

which it is necessary to use for obtaining this object,
During this research it has been discovered in particular
that:

3 ‘ 1. In order to suitably electrify the powder it is

necessary to make all the grains come into contact with the
friction surface and even to make each grain effect several
successive contacts, Simple partitions arranged as baffles
are not sufficient for obtaining.this result, since the
current of gas effects a turning movement about these
obstacles and imparts‘the same movement to the particles,

‘The invention comprises in particular the provision
of numerous contacts between the grains of powder and the
friction member, either by arranging numerous small obstacles,

threads for example, in the path of grains, or by constrain-

ing the grains to circulate between two flat surfaces which

q are very close together and which may optionally be subjected

o ¥l

to vibrations,

2, At the instant when a grain of powder comes into con-
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tact with the friction surface, said grain must not be

subjected to the effect of an opposing magnetic field which

n T

may be due, either to the charge of the adjacent grains of
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powder, or to the charge of the friction surface,

In order to obviate these drawbacks, the invention
comprises, either dividing the space a very large number of
times by means of threads or of small objects forming so many
E elécfrostatic screens, or arranging the friction members in

p& such a manner that the charges which are deposited thereon are
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symmetrieal wita recpect Lo tue gralus of powder,

He Tine electrified oraineg must not remuin adoeriung to
tine friction surface by electrostatic attraction, winici woula
prevent fresh grains frow coming lnto contact with the friction
surface and might cause tne apparatus to becowe ocbetructed.

Furthermore, electrified grains must never be allowed
to collect togetiner, gince there vould thus be a risk of tieir
mutuzlly repellant charges escaping.

Tue devices degeribed ouviste these dravwbacus, since
the curreat of gos that carrieg tns powder along readilly sweeps o
the small owstacles used, zud the sane applies to the parallel
leavesm,

4. The nature of the powdsr &ud of tne‘fricticn suﬁ«
faces determines thekpqiarity of tné'cnarges exch&nged,'and to
& certain extent the magnitude of said'ﬁharg@s,rIt nas been

agcertained Lor various powders, waleh friction substance is the

most guitanle for each of taem,
Hesilient friction substarces bhat resist wear should
preferably be chiosen, gince thne carrying away of the material

of the friction wember hinders the separation of the charges

Of oppasite polarity.

Care ghould also be taken to preveat dampness, which
impeirs the electrification by friction.

Auongst the suustiuce wihlcll are particularly suitable for

congtructing the friction membersg;mention was made of rubver,

horze-pair, threads and sheets of plastic material,

5. 1In the case iun wanlch a powder is to be used waicn is

difficult to eleotrify, such powder may ve mixed with auother
powder tnat holds the cnarge well, for example sulphur; casein,
apthraguinone, lime. In certzin cases it nay be preferably only

~

to mix tne two powders after oue of tuhew hag passed through the




electrifying device, in order not to hinder the operation,

6. The powders which have been electrified under the
conditions hereinbefore described can be projected, without
special care, on the objects to be powdered, It is also
possible to set up an electric field round the object to be
powdered, in order to activate precipitation.

For carrying out the principles hereinbefore explained,

devices for electrifying powders have been constructed which

can be classified in the two following categories,
A). The current of air charged with powder is conveyed

through a tube containing numerous small spaces which are

evenly distributed throughout the available volume,

Such obstacles may comprise fine threads, heaps of balls,
crystals, etc, They may be insulating or more or less conduct-
ing,

Such a device definitely corresponds to the invention:

It provides a large contact area,

The space is divided into fairly small portions so that

the grains of powder cannot create an intense electric field = .-
therein,

If the obstacles are sufficiently conducting, they
readily allow the charges which they collect to be eliminated,
If they are not, their symmetrical arrangement causes said
charges to have little action on the development of fresh

charges,

The small obstacles, in particular the threads, are well

swept by the current of air and no accumulations of powder are
éﬁ : formed,

; B). The current of air charged with powder is blown in
between two leaves which are resilient or are resiliently held

in contact, The air pressure slightly separates the leaves and

enables the powder to pass,
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Owing to this arraugenent, it is even sometimes unmeceggary Lo

provide a permanent spacing vetween the two lewves ; the air
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Sucir & device wlgo corregpounds Lo t.ae luvewtion o

ct

It provides & large area of contact.

pace betuween tone lewves always redsciung very saall,

rala of powder losated uetween two lewves curryiog

samne polarity is nobt subjecied Lo tie
electric field vroduced vy sala cusrges.

Trie speed of the &ir curreunt bvetween tue ileaves, tae
vivratlions caused oy sald alr current, aud the cnosice of the
sgbstumce used (rubver for exatple) prevent toe powder fron
heaping up bstween tuae leaves .,

Since tne leaves are very close together, particles of

powder mipght vecome locked vetween thew, wiilch would clag the

apparaius‘ Tials difficuloy can be avoided by arranging the

leaves in such a mauner that the pressure of the alx produced

by the blower is capable, in cese of obstruction, of geparating

the,adg&éeut leaves and of tnereby uwnclogging the apparatus.

pressure’ moves them &part just euough to allow the powder to
pass. It is morecver possible to make the leaves more or less =

_ieadily separable, and even to maze suech geparation &dius&able,

either by using flexible leaves, or by nolding tnew in contact
with oune anotiner by pressure of a spring,
! The unature of tue surfaces of the leaves plajs ag

egsential part in tae electrirfication, egince it is these sur-

faces which come into contact with the powder, Said.surlfeces may

‘be smooth, or provided witu various asperitiss, or provided

with & covering of suitable cowmposgitiou,
T

Bach leaf wmay be colposed of two coustituents : an

internal constituent, cudsen to provide maximum electrification,

and au external constituent, tine function of which is poth




Lo provive wne reguisive resilience anu, oy aeaus of ity con-

aguctivity, to enable tne eleciric casrges cevalopsd on toe
&

%4

frietion gurfaces to flow awey.

[44)

Filaally, particular devices may ve added [or carrying
awady ble cnargeg, zuch &s @ wetal bléues, spilkes, wires,
eto, interposed vetween the lsaves, in tae tuicwness of salns ,
or on tne outside. Seid devices zay act, eituer Ly decreasing
tihe distauce walch the uﬁmrgss naeve to travel in & poor couduc-
ting substance, or by causing tone iriction surface bo digenarge,
by lonizing the adjacent paseous medium,

The aforegaid leaves way be provided with more or less

aumerous asperiti

@

3 or holes, whicn leads to comstructions more

or less sisiilar to taose characterised by tue presence of nume-

rous small obstacleg.,

S e

Tne leaves may &lso ode provided witn longitudiual strise,
i.e. directed in the same direction as thet in waoich tie powder
circﬁlates, winleh is>tant&moﬁut Lo Qrcvidim& a wihole get of
more of lesg nuwerous parsllel capillary tubes, which may
even. ke reduced to one per machiue element.

In order to make the invention more clearly undersﬁood,
several embodiments have been‘illustr%ted in the accowmpanying
diaegrammatie drawing wialch are given by way of non-linmitative
examples, ’

' Fig L is » seclion of an apparatus for prouuncing elec-

trified powder, brovideo with & tuve containing & network
E E

of wire,

s

Fig & is a section of an apparatus provided with a tube

containing obstacles,

Fig 3 is a wodification of fig & .

Fig 4 shows an apparatus provided with a piston pump.
Fig B

containing a uetwork of wire and whith a tuve containing

ghiowg & combined apparatus vrovided with a btuve

o
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vwsteacles,

g 6 1s a gewueral longiltudicel sectiouzl view or

4H

a&n apparatus for yprosucing clecurified powder.

Filg 7 1s & siidilar section of & modifics

o

iGi .

”
Pas

Jly 8 is a plan view coryesgouding to ¥ig 7 .

Fig 9 shows & gsection of apother modificatica.

iy Lo is & seogvion through the line 1ll-ll of Fig 9.

iz Ll is a section of auocther device.

fMig 1z is a section through the lise 13-13 of ®Fig 11.

Fig 1% is a modification.

In Fig 1 of tne sccompanying drawinygs, an embodiment of
a device for producing electrified powder hus been shown oy
way of a pon-licitative exazple, wilch is provided with a
centrifuzal fan 18 producing & current of air in the tube 19,
it csrt&infquan:ity of powder wmay ve introduced into this air
curyent,‘

The wmixture of air and éowder reachés the tube.éO'
whicn is electridally conmected to the‘eérth.'The inside'of
tne'tube‘zO is occupled by a CylindricuL foll %l obbedned by
winding a‘long strip of wire gauze formwed by stainless steel
wires of a few hundredths of a milkimetsi diameter. The whole
arrangement rorms & network of wires wiich is sufficisutly apen
for the alr current charged with pawaer%ho pags readily thirough
1t and the particles are charged by stri&iug.the,wifes of‘the
pebwork .

© oAt 2R is sbown an dnsulatihg tuve walch serves to convey

the air charged with electrified powder tcwmrds;ﬁna uging
agpparatus & electric powderiny machine, coliector of eleciros-
tatic machines, €tce.:

In the previous example, the electrifying device
a L b (1 .

esseutially comprises a network of steel wires. It would be
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itole (o use wuy othor wires of sufiicisut ConLudctivity
stoupea in screcus, padg, ebo,
It would also we possilvle o use oplades, stell dulls,

sranular or orystailline gubsbasces patied 1o @ coubtaluer torouga

wibiern tine curreat of &ir coaargen wita powder DESSESs .

ORI

The elecuirifyiv. devices hereinbefore referred to are
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gupplied with wiy caarpged wita powder, oy means of wuown
apparatus guchh ag  ruober bulis, & pistou pung, & coumpressed
gag cylinder ete,

In Fig 2, a rueber wulbk 83 nas veen siown by way of
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example whichh contsins powder and is provided with an eleg-

!
i trifyiog tuve 24 containing obstacles, and in Fig 3 a dis-
bR trivuting apparatus has been siown in wiich bulbs 28, 26 supply

the air te a powder coatainer 27 provided with an outlet for
the powder through an electrifying tube 28 containing cobstacles. -
In the eabodiment of Fig 4, a pump £9 is attached to a receptacle

30 contziniog the powder, provided with an outlet tuve 5L

whiciv is @a electrifying tube containing abstacles.,

In Pilg & a complex elecvrifing apparatus has been o
provided. in. which the powder successively passges tarough two i

tubes 3%, 33, the first containiug obstacleg guch as balls and

Bhe second a pad of wire gauze.,

Referriug to Plg 6, it will ve seen that the apparabus
lcouprises a puap P, by meaas of wilch wir can be supplied to a

receptacle A containiluy tae powder. Suid punp is provided with

& Eubﬁ T apeniug vetween tuwo leay&s ¥y and Fy which are pressed
againgt oue dnother by light springs xr. The @ixture of air and
powderx biown'betweeu tine leaves moveg thewm apart and is
electrified ag it cpmes~int0 contact with tonem. A cloud of
electrified powder is obtailned at.H. ,

figs 7 aud & sinow an electrifying uevice comprising two




ruboer lewves ') avd ¥ wolen wre ixed to o Lese § oy cohns

a5

ol laterally errauged clafping strips L. Tae resilisnce of the

rubver is sulficient to cucble Loe air coocrged with powder
vlown thooush the tuve T to pegs througn tac apparatus iu tae
lengthwise direction. This device is zuituble in particulaxr

for electrifyiung powauers “oluly coumprising lime, gilica, metal-
lic oxides, ete.

The device of Fig 9 and 10 is similer to the previous
oue, vul thne rubber leaves are replaced oy tuiwn “Klblb siieets
Gy CGg, on wileh a silk fabriec bas been cemeunted at Dl Dy
The wihole arrausement lg he ld for example by meaus of rivets
located on the sides, The povider passing petween ithe two sneets
is in direct c5u,abt Wit the silk. This devicé is suiteble in

particular for electrifying crushed sulphur,

In the arrau ement of Fig ll, a U-tuve iy packed witn

a plle of discs R ovx suit&ole‘material, for example of rubber

if it ls required to elesetrify a”pgwdér»LuLuly compri oln“
gilica. Yhe discs are provided with noles, &g shown at O in
Fig 1z, or with slits as snown &t V in fig 13 . The discs can

ve. kept & short distance from ome znother by means of spacing

waghers B . Puo congecutive disce are go arranged that Lheilr

“holes are not ou tue sumeaxisg. Conseguently, tne curreat of gas

charged with powder, ufter naviag passed tnrough the holeg of

s ) , : S
one diso has to travel & certaln distauce, before reaching the

N ' M e Y N : . :
‘noles of the next dide, througn the lamellar space vetween the

Wars) invention.

e

two discys, wiaich is in accordauce with

“Ta addition to tne~molés cinteunded for the powder-bto pass

i

thkougn,;tne discsfmay be provided at tueir centre with a small

‘hole through which passes & fine wire ¥ which is connected to

tie frame of the apparatugrand bue purpose of wonich is to

produce, by ionizatioun, ftue neutrelizatiocu of the chiaerges
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which tend to accumulate on the discs,

The foregoing examples are not intended for any
other purpose than to illustrate the principle of the
apparatus, In particular, the nature of the leaves and
the composition of the powders are essentially variable,
The same applies to the dimensions, the output, the
shape and the number of the leaves, It is understood, in
particular, that the leaves may be rectangular, triangular,
circulér, segment-shaped, etc, They may be flat, wound in
the shape of concentric cylinders or of spirals, or folded

on themselves,




The embodiments of the invention in which an
exclusive property or privilege is claimed are defined

as follows:-

i, A device for dusting plants and the like compris-
‘ing means to provide a supply of powder, means to provide

a flow of gas to carry the powder and means for electrify-
ing by friction fine particles of powder carried along by

a low speed current of gas,

2, Devices according to claim 1, wherein said
electrifying means comprise passing the current of gas
charged with powder through a space provided with numerous
fixed obstacles of small size, and capable of carrying an
electric charge, the distance between said obstacles being
in the order of one millimeter,

3. Devices according to claim 2, wherein the empty
space between the obstacles, and also the diameter of said
obstacles such as threads or wires reach, at certain points,
the order of magnitude of the particles of powder,

4, Devices according to claim 2, wherein the
obstacles comprise very fine threads or wires, blades,

heaps of balls, granules, crystals,

. 5. | Devices according to claim 2, wherein use is made
of powders of suitable dimensions which hold the charge
well, .

6, Devices according to claim 1, wherein use is made
of insulating powders with fine homogeneous spherical
particles,

7. Devices according to claim 1, wherein two differ-
ent powders are mixed together at the inlet or at the outlet
of the apparatus, one of which holds the charge well and the

other fulfills the conditions of use,

7




8, Devices according to claim 1, wherein use is made
of the powders which are electrified by simple friction for
producing high voltages,

9, Devices according to claim 1, wherein members

: such as rubber bulbs, air pumps, fans, etc, are provided
é for distributing the mixture of air and powder through

: electrifying tubes containing obstacles,

10, Devices according to claim 1, wherein closely

spaced parallel leaves are provided, between which a

N T

current of gas charged with powder is blown, which produces

the friction of the particles against the active surfaces

of the leaves,

R e IO i T

11, Devices according to claim 10, wherein the current

of gas circulates parallel to the length of the leaves,

12, Devices according to e¢laim 10, wherein the general

B g P L BB M P

direction of the current of gas is at right angles to the
éurface of the leaves,

13, Devices according to claim 10, wherein parallel

leaves are provided which are moved apart by the curreant of
gas, | . ?;‘.'

| 14, Devices according to claim 10, wherein a pile of .
very closeiy spaced discs or parallel blades is provided

through which the current of gas effects a sinuous travel,

15, - Devices according to claim 10, wherein the
surfaces of said leaves in contact with the powder are pro-
vided with any devices or means which facilitate electrifi-

cation, such as covering of suitable substances, agperities,

‘striae, and the like,
% ' - 16, Devices according to claim 10, wherein said leaves

are provided with holes or with slits,
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17, Devices according to claim 10, wherein said
leaves are made of poor conducting substances and are

provided with members for eliminating the charges which

accumulate thereon, said members comprising brush-
discharge devices (spikes, combs and the like) or
conducting members such as wires embedded in the body

or fixed to the surfaces thereof,
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PATENT ATTORNEYS | S
MONTREAL, P,Q, RN S

z%k ‘ Attorneys of Applicant,

13




i
i
£
1

!

1
MM;ALWW_

2L

e

] ;,.vunm.‘ﬂhwawﬁu,ﬂ‘ =xeos
) T SR YR

i : D LR e Al
4 R TS R R

el Safpd a0 00T BOART A 4y

\ [ A arou»o..vavasn_
SETIm N Y

J -
b ®
Y

Inventor:-

Lo

"arrad

s refl
ann

1§
aunb

?

the drvawl

Cortitied Lo be

in the

wed .

]
)

O

1

[
Lo

Lion i

148

s

soeclf

<
5

Georges TRUFFAUT,

<
P

@y

ViLorney

oA
z

b e 2 e T i ey w2 L



~
1

]
1
Y

e T e

N

“Carbified fo be Ghe drawlags vsfermed Lo Inventor:

_oin the Specification horesunto annexad. Georges TRUFFAUT. //
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