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11 Claims.

My invention relates to electrical precipitators
employed to electrically precipitate from air, or
other gaseous medium, any contained, or sus-
pended, dust particles, or fogs, or other particu-

5 -late matter, and which, for convenience, is here-
inafter generically referred to as dust.

The present invention is an improvement over
the gas purifying precipitator comprising the

subject matter of Patent No. 2,129,783 issued to-

10° G. W. Penney, September 13 1938 and assigned
to the Westinghouse Electric & Manufacturing
Company. In such a precipitator the gas is first
blown through an ionizing zone or chamber and
_then through a separate precipitator chamber,
15' a significant feature of the precipitator being
that the ionizing wire is of such small diameter
that practically utilizable ionization of the sus-
pended particles of dust may be obtained at a
wire-charging voltage producing ionizing cur-
rents at which negligible ozone generation oc-
curs, and the power input is low when the pre-
cipitator is used for cleaning air. )

The ionizing wire of such & precipitator is pref--

% erably less than 32 mils in diameter. In the
2. ysual construction of a precipitator built in ac-
- cordance with the aforesaid Penney patent, the

wire is much finer than this upper limit, and is -
frequently as little as 5 mils in diameter or even

a6 less. The ionizing wire is usually maintained in

" some degree of temsion, although this is not so
essential. o N ‘

In order to minimize breakage and to facili-

tate handling of the equipment, the end supports

... between which the wire is strung must be fairly -

“% rigid and strong. If the wire is longer than
about & foot, it is preferable that it be supported
or confined at frequent intervals along its length,
say about every 8 imches, in order to protect it
against vibration and breakage, or in remote

" cases, against excessive shock. The prior sup-
ports introduced dark spots along the wire exs
tending from about one-half to three-quarters
of an inch, or somewhdt mere, on .either side of

45, the supports, defining regions at which. the ioniz-
‘ing current is inadequate so that the dust car-
ried by the air or gas passing through these re-
gions is not sufficiently electrically charged, thus
reducing the efficlency of the precipitator. It

. 5u, Is an object of my invention-to avoid the fore-
going defects. . o .

It is a further object of my invention to-pro-
vide intermediate supports for an ionizing wire
of an electrical precipitator which will have uti~

oo lizable ionization in the aforesaid dark regions,

(CL 183—17)

thereby raising the cleaning efficiency of the sys- :
tem. :
It is a further object of my invention to pro-

vide an intermediate support for ionizing wires 5 '

which is easy to assemble, and inexpensive to
manufacture. . )

To accomplish the foregoing object of my in-
vention, I provide some or all of the wire supports .
with means which do not seriously or appreci- 16

ably shield the wire and thereby cut down the &

ionization. In other words, the dark regions are
shrunk. I have found that I may employ a nee-
dle through the eye of which the wire can be
strung, and that such a support or confining 5
means does not seriously affect the ionization of
such supporting or confining points..

Generally, I have found that the supporting*
means for the wire first, should have no :sharp
points and secondly, should be relatively thin for: 20
some extent from the wire.- :

By avoiding the use of points, concentrated’
electrostatic fields are eliminated, and I thereby
avoid visible or audible point discharges. ~While
points might: yield satisfactory ionization, they’
are entirely too erratic in operation, and it has
been found that such points may become the
source of objectionable ozone generation even
though when originally installed, the apparatus-
appeared to function properly. When using thin, .
rounded supports for the wire as I do, the ioniza- ©

.- tion near the supports can be more readily con-

trolled and is consistent through long periods of
operation. . _
The other desired property of the support,
namely, that it be relatively thin, minimizes the .
shielding effect of it and I have found that the
thinner the support, the smaller the area of
shielding, the only limitation to the thinness of
the support being the necessary strength to per- ©
mit it to perform its function as a -supporting *
or confining means without danger of breaking
or hending.. . - T
With the foregoing and other objects in view,
my invention consists in the features, elements, ,.
and apparatus hereinafter described and claimed, ™
and illustrated in the accompanying drawings on
varying scales, wherein: . L -
 Figure 1 s a view, partly in elevation and part-
1y in section, of a precipitator cell unit having 50
separate ionizing and precipitating chambers, -
‘and embodying my ‘invention; .
. Fig. 2 is a sectional view of part of the ioniz-
ing chamber of the cell unit. of Pig. 1, showing
intermediate supporting means for the ionizing gg
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wire which, in this case, comprises an assembled
U-shaped bracket whose arms terminate in nee-
dles;

Fig. 3 is an elevational view of one of the

-5 arms of the ionizing wire supporting bracket. of
Fig. 2 but including a somewhat modified needlej
Fig. 4 is a sectional view taken along the line

IV—IV of Fig. 2;
Fig. 5 is an elevatlona,l view of the eye portlon

19 of a self-threading needle adapted. to be used in -
place of the ordinary. needles shown in Figs. 2

and 3; N
Fig. 6 is a plan view of the cross bar or bridge
between the arms of the ionizing supporting

15 bracket of Fig. 2;

Fig. 7 is an elevational view of part of the ion-

" izing unit, being broken away to indicate extra

length and showing two intermediate supporting
brackets;

20 Fig. 8 is a sectional view similar to Pig. 2 but
showing additionally the relation of the ionizing
unit of Fig. 2 to the sides of the precipitator cas-
ing; and

Fig. 9 shows curves representmg the ionizing

28 current along the ionizing wire for different types ]

of intermediate supports. -
A cell unit for an electrical dust precipitator

is represented somewhat schematically in Fig--

ure 1, and, except for the features of my inven-
30 tion, may be constructed in accordance with the
teachings disclosed and claimed in patent appli-

-cation Serial No. 286,577, of E. H. R. Pegg, filed

concurrently herewith, and assigned to the West-
inghouse Electric & Manufacturing Company.
- 856 Such a cell unit comprises an outer casing-2 hav-
ing a dust-ionizing zone or chamber 4 and a dust-
precipitator or dust-collecting zone or chamber 6.

The casing ‘itself is preferably rectangular in
cross section, and has secured therein for the pre-
cipitator zone, collector plates 8 which may be
grounded, alternating with insulated collector

plates 10. Air to be treated is drawn or forced -

through ‘the top of the unit past the ionizing
- zone 4 where the dust is suitably charged elec~
" 45 trically, and is then drawn downwardly through
the precipitating zone 6 where the electrically
charged dust is attracted to the collector plates,
the air passing outwardly from the bottom of the

casing from where it may be led away by any

50 suitable means in any suitable manner.

The ionizing zone usually comprises a plu~’

rality of ionizing wires disposed transversely with
respect to the direction of a gas-fiow, each ioniz-
ing wire being disposed intermediate two rela-
55 tively large grounded electrodes with curved pe-

ripheries in cross section so as to present curved

surfaces toward the ionizing wire. In the instant

- construction and referring to Figs. 1, 2,7 and 8,
ionizing wires 14 are disposed between a central,
go tubular ground electrode 16 and semi-cylindrical
“electrodes (8 forming part of the casing 2. The
ground electrode 16 extends the length of the
casing 2 and has suitable means at each end

" whereby it may be secured to opposed sides of the

65 casing.

The construction of the ionizing unit is de-
scribed in greater detail in the aforesaid applica-
tion of E. H. R. Pegg and generally comprises a
removable unit built about the électrode 18,

70 The unit comprises a plurality of bolis 20 ex-
tending through the electrode 16 and spaced
along its length, the bolts securing one end of
insulators 22 to the electrode. To the other end
of the insulators 22 is secured an elongated bar

24 in the form of a low channel. Bolt means 28
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cooperating with the other ends of the insulators
22 maintain the channel bar 24 parallel to the
ground electrode 16. The bar 24 is somewhat

, shorter than the ground electrode 16 and has its
ends symmetrically spaced with respect to the 5

ends of the ground electrode.

End brackets 28 are welded or otherwise se-
cured to the ends of the bar 24, and serve as a
means for securing an end of the ionizing wire
14 on each side of the electrode 16. The extremi- jq
ties of the arms of the brackets 28 are provided
with notches, and the end of the ionizing wires

" may be turned once or twice about the extremi-

ties of the arms of the brackets 28 with por-
tions lying in these notches, after which ends }1s
of the wires may then be given a turn or two
about the stretched part of the wire lying between
the two opposed arms of the brackets 28. In ter-
minating the wires, it is preferable to dispose the
extreme cut-off ends as close to the arms of the 2¢

‘brackets 28 as conveniently suitable so that the

sharp ends of the wire will be within the shielded
area of the extreme portions of the arms of the
brackets. , -
The construction thus described results.in the 28
ionizing wire being suspended, preferably in ten-
sion, between the end supporting brackets 28 car-
ried by frame work supported on the ground elec-
trode (6 so that the entire structure comprises
a single unit. However, for exira long units it 80
is usually necessary to supnort or confine each
wire at one or more intermediate points also,
and to this end I have devised a novel intermedi-
ate support, indicated in its entirety by the ref-
erence character 30, which will not adversely af- 88
fect the efficiency of the precipitator to any ob-

" jectionable degree. The number of such interme-

diate supports will, of course, depend upon the

"length of the ionizer unit, and in Fig. 1, one sup-

port 30 is shown, wh11e in Fig. 7, two such sup- ¢
ports are shown.

Each intermediate support is U shaped in
final form and comprises a metal bar 32 welded
or otherwise secured at its center transversely
to the metal bar 24. The bar 32 is provided with 45
two threaded holes 34, the distance between these
two apertures being approximately equal to the
spacing between the two ionizing wires 14.

Each arm of the support 30 comprises a metal
tube 36 having a fine bore therethrough and 50
threaded at one end so that it may be secured in
bne Of the said holes 34, a lock nut 38 and lock
washer 40 serving to more securely hold the tube
36 in place, although it is ocbvious that the tube

- 36 may be secured to the bar 32 by any other 88

suitable means, either removably or fixedly. The
tube 36 is approximately two-thirds the distance
between the bar 24 and the center of the ground
electrode 16, and each arm is provided with a
metal needle 42 occupying the remainder of the 60
distance. The needle has its-point inserted in

‘the bore of the tube 36, and the tube can then

be swaged sufficiently out of round as shown in
Fig. 4 for holding the needle securely in the tube.
The bore, of course, should be large enough to 6&
permit thei needle to be inserted therein, but -
preferably, small enough to provide a snug fit
originally. The eye 44 of the needle is preferably
aligned with the ionizing wire 14 so that the
wire may be threaded through it, but a slight tol- 70

-erance may-be- permitted with respect to the

alignment of the eye #44. The needle itself either
supports the wire 4 or confines it so that any
vibration of the wire will be. damped, and it is
to be understood that I employed the term “sup- 75



2,221,601

porting the wire” for either, or both, of. these

‘purposes. ' ) S
The needles of Figs. 2 and 8 are of the ordi-

nary type having an eye which requires thread-

§ ing of the wire through the eye, but in Figs. 3

and 5 I show other types of needles which may
be satisfactorily employed, and which are of the
self-threading type. : _

The needle of Fig. 3 is similar in all respects
to that in Fig. 2, but has been provided with a
cut slot 46 so that it is self-threading, the slot
being wide enough to peymit the ionizing wire
to be slipped through it ‘and is preferably dis-
posed at an angle to the horizontal.

Tig. 5 shows the eye portion of a common type
of self-threading needle 48 provided with a com-
pletely enclosed eye 50 and two separable jaws
52 on each side of an eye 54. The ends of the
“jaws 52 are rounded to provide & notch §6 so that

io

10

" 90 the needle may be threaded into the eye 54 by -
simply slipping the wire into the notch and forc-

ing it through the jaws.

The heads of thé-needles commonly obtain-
able are usually rourided and this type of needle
is always preferred in constructing the support-

ing member 30. In fact, even the self-threading -

types of needle have the extremities of their jaws
rounded, and it has been found that this is-al-
most invariably the case in needles commercial-
1y available. .

I have found that by employing supporting
elements in the form of needles at the interme-
diate supporting points of. the ionizing wires, I
. substantially eliminated to a large extent the
shielded ionizing region about the intermediate
supporting point. :

Fig. 9 is a curve indicating
sults T obtained using 13.5 kilovolts between an
ionizing wire and the ground electrode, the ioniz-
ing wire being 4.5 mils and the ground electrodes
having an outside radius of curvature of about

4'’, and a length of 14’’, with the axes of two
adjacent ground electrodes spaced 334’’. ‘The top
of the needle holder or tube 36 was approximate-
1y 114’’ from the wire. :

The solid lne curve of Fig. 9 represents the
ionizing current along the ground electrode on
both sides of an arm, such as a tube 36 of about

30

25" diameter, or a bar 1’ by %’’ extending the

full distance between the wire and bar 32, the
wire being secured to the top of the arm. It may
be observed that there is a large region extend-
ing somewhat over one-half inch,through which
there is very little ionization, and that the region
through which there is less than normal ioniza-
tion is spread out. The dot-dash line represents
_a curve obtained using a self-threading needle of
the type shown in Fig. 5 having a diameter of 34
mils while the dash line represents the lonizing
current for a similar needle but having a diame-
ter of 24 mils. The value of current represents
that flowing to a '’ conducting band insulated
from but firmly wrapped around electrode i6 at
" different distances from the support.

I have found that the smaller the diameter of
the needle the greater the ionization current ob-
tained in the region about the supports, and as
may be observed from Fig. 9, the use of the 24
mil self-threading needle results in utilizable jon-~
ization across the whole region. Additionally, I
have found it best to dispose the wire as close

- to 'the tip of the needle as possible. These, of

course, are factors in the consideration of the
type of needle to be used. There are, however,
-4 two factors limiting the fineness of the needles

&5

80

65

70

vthe improved re- ..
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that may be used, and these are; first, that the
needle may become so fine that its tip approaches
s point so that erratic point -discharge might
occur, and second; too fine a needle may result
in too flimsy a support, one which is subject to &
bending, and perhaps breakage. : 6 -

It is preferable to use a long needle since I
have found that if the tube 36.is too close to
the ionizing wire, the minima shown in Fig. @
tend to fall lower and lower until finally the 10
solid lne is approached. A long thin needle sup-
ported with its eye about 1%’ from the tube 86
gave satisfactory results and the size of the nee- |,
dle, that is, its thickness and length, is limited '
only by the factors of strength required for & 16
practical application of my invention.

-As 8 result of my invention, the amount of
ionization is increased and the extent of the
formerly shielded dark regions -decreased about.
the intermediate supports of the lonizing wires 20
14. When I refer to shielded or dark regions,
I mesan the effect of massive wire-supporting -
arms not provided with the means for reducing:

{ the shielding effect. ‘

Where sharp points are utilized at the interme-
diate supports, erratic behavior is usually . the
result. . . : ‘)

_A positive point discharge might occur which-
behaves as follows: As the electrostatici field
around the point is increased, a short brush vis-
ible in a dark room is first observed -accom-
panied by a hissing sound. This brush discharge
causes a generation of ozone, but at slightly high-
er voltages the brush disappears and only a faint
biue dot at the point is visible and the ozone gen-
eration drops off. No sound is audible; never-
theless it is discharging more current than be- -
fore. At still higher voltages a larger brush ex- o
tending toward the other electrode will form and
increases in size and noisiness until an arc oc- 49
curs. When a point is discharging as'a brush,
ozone is generated in amounts much greater than
when it is quiet ‘and shows only a blue dot.

However, a point discharge having low ozone
generation and utilizable ionization is hard to con-
trol and will break into an ozone-generating dis-
charge upon the slightest provocation, as for ex-
ample, altering the conditions of humidity or
changing the carbon dioxide content even slight-
ly. Moreover, the field about a point is more gq
highly concentrated than that about a curved
surface so that the brush discharge will start at
jower voltages than required to cause a similar
discharge from the rounded extremities of a
needle. Accordingly, I may operate an ionizing g5
unit constructed in accordance with my invention
at somewhat higher voltages than would be the
case if the intermediate wire supports contained
points in proximity to the lonizing wire.

Another important feature of my invention lies go
in the practicability of my novel intermediate
support. The ionizing wire can be threaded and
unthreaded into the eye 54 of the needle without
disturbing the rest of the structure. Moreover, =

-inasmucH as the arms of the intermediate brack- 65
ets are removably secured to the bar 32, it. is
possible to change the arms in the event they
become bent or otherwise defective.” It Is even

28

50.

. possible to interchange different. types of arms

with other arms having different. construction 7¢
and functional characteristics.

While I have described my invention in the pre-
ferred forms of embodiments, and have sug-
gested limits in ‘accordance with my best under-
standing of the same at the present time, I de- 76
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sire it to be dxstmctly understood that I am not
altogether limited to these limits or understand-
ings, or to the forms of embodiments shown in
the dx awings since the equivalent of a needle can
be readlly manufactured, the needle being pre-
ferred at present because of the ease with which
it can be procured and because of its relatively
small cost.

I claim as my invention:

1 A device of the class described generally hav-
ing an ionizing chamber and g precipitating
chamber cuc\,e:sswely in the path of a gas-flow;
said jonizing chamber having ionizing means dis-
posed transverse to the gas-flow, said ionizing

means comprising ground electrode means, an -

ionizing wire, and supporting means to support
said wire insulated from and in spaced relation
t0 sald ground electrode means, said supporting
means comprising a_ supporting element contact-

. ing said wire and having rounded exterior sur-

faces thereby to avoid point discharges.

2. An item for an electrical precipitator which
Femoves dus} fromi gases by providing an ionizing
zone through which the gas flows so that the dust
therein may be ionized, comprising an elongated,
reiatively large elecirode, a plurality of insulators,
nieans to secure one end of said. insulators and
said electrode together with the insulators spaced
along said electrode, armed brackets supported

- by the other end of said insulators, a relatively

fine ionjzing wire, the arms of said brackets
foiming supports for supporting said wire in
sraced and insulated relation to said electrode,
one of said arms comprising a needle having its
point away from said wire, and an eye through
whu:h said wire passes.

. A device of the class described generally hav-

mc an jonizing zone and s precipitating zone suc- -

cessively in the path of a gas-flow; said ionizing
changer having ionizing means disposed trans-
verse to the gas-flow, said ionizing means com-
prising ground electrode means, an ionizing wire,
and supporting means to support said wire in-
sulated from and in spaced relation to said ground
electrode means, said supporting means compris-
ing a member having s needle protruding there-
from with its eye away from said member, said
wire passing through said eye.

4. An item for an electrical precipitator which

removes dust from gases by providing an ionizing

‘zone through which the gas flows so that the

dust therein may be ionized, comprising, an elon-
gated substantzally-stra,lght tubular electrode, a
plurality of insulators, means to support an end
of each of said insulators on said electrode inter-
mediate the ends thereof, a bar secured across
the other ends of said insulators and extending
substantially parallel to said electrode but of
lesser length with the ends of the bar within
the ends of the electrode, a plurality of spaced

U-shaped brackets secured to said bar with their
arms straddling said electrode, and in spaced
relation thereto, said brackets comprising g sec-
ond bar transverse to said first bar, said arms
being removably secured to and extending from
the said second bar, each said arm including an
end porticn comprised of a needle with its eye
away from said bar.

5. In an electrical precipitator whi¢h removes
dust from gases by providing an ionizing zone
through which the gases pass so that the dust
therein may be ionized, the combination with a
relatively fine ionizing wire, said gases passing
near said wire whereby the dust in the said gases
is charged, and means for supporting said wire

2 221,601

-at each of its ends, of means for confining sé.ld '

wire intermediate its ends comprismg a bracket
"having a bar, and an arm extending therefrom,
said arm comprising a relatively rigid, thin metal-
lic rod for reducing the shielding effect of said
‘rod on ionizing current, said rod having a free

end with rounded edges, said free end being pro- .
vided with an opening through which said wire

passes.
6. In an electrlcal precipitator which removes
dust from gases by providing an ionizing zone

10

through which the gases pass so that the dust -

therein may be ionized, the combination with a
relatively fine ionizing wire for ionizing said zone
for charging the dust in the said gases, of means
for supporting said wire in said zone, comprising
& thin metallic rod having a free end with rounded
edges to reduce possible discharges from said
edges, said free end being provided with an open-
ing through which said wire passes, said rod be-
ing of a relatively small size whereby the shield-
ing effect of said rod on the ionizing current from
said wire near said rod is limited.

7. In an electrical precipitator which removes
dust from gases by providing an ionizing zone
through which the gases pass so that the dust

1

20

therein may be 10nized the combination with a .

relatively fine ionizing wire, and insulating means,
of means to confinedly support said wires from
-said insulating means, the said supporting means
comprising an elongated bar, an arm removably

secured to each end of said bar, and a needle for -

each arin, each of said needles being secured to
its corresponding arm with its eye outward, the
said wires passing through said eyes.

8. In an electrical precipitator which removes
dust from gases by providing an ionizing zone
through which the' gases pass so that the dust
therein may be ionized, the combination with a
relatively fine ionizing wire, and insulating means,
of means to confinedly support. said wires from
said insulating means, the said supporting means
comprising an elongated bar, an arm removably
secured to each end of said bar, and a needle for
each arm, each-of said arms havmg a small bore
therein into which the pointed end of the cor-

‘responding needles extend, the arm. and its cor-

responding needle being swaged with the eye of
‘the needle extending outward, the said wires pass-
ing through said eyes.

9. In a device of the class described generally
having an ionizing chamber and a precipitating
chamber successively in the path of a gas-flow:
said ionizing chamber having ionizing means dis-
posed transverse to the gas-flow, said ionizing
means comprising relatively large ground elec-
trode means, a relatively fine ionizing wire, and
supporting means to support said wire insulated
from and in spaced relation to said ground elec-
trode means, said supporting means comprising a

relatively small supporting element contacting _

- said wire and having rounded exterior surfa,ces

thereby to avoid point discharges.
10. An electrical precipitator for cleaning dust
from a flowing gas, said precipitator comprising,

an ionizing wire, means for supporting said wire -

comprising end supports and intermediate con-
fining means, said gas flowing near said wire and
confining means whereby the dust in the gas may
be charged, said confining means comprising a
relatively thin metallic rod having a free end with
rounded edges, said free end being provided with
an eye, said rod being transverse to said wire,

70

15
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said wire passing through said eye, and said eye
being of the self-threading type.

11. An electrical precipitator for cleaning dust
irom a flowing gas, said precipitator comprising
an ionizing wire having a diameter of less than
32 mils, and of such fineness that substantially
utilizable ionization is obtained with negligible

5

means in the path of the gas-flow, said confining

‘means comprising a thin rod having a free end

provided with a small opening through which

-said wire passes, whereby vibration of said wire

is reduced, said rod being of a relatively small
cross-sectional area whereby any shielding effect |
on the ionizing current from said wire near said

ozone generation, and supporting means for sup-- rod is limited. -

porting said wire, said supporting means compris-
10 ing end supports and intermediate confining

RUSSELL A. NIELSEN. 10




