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The present invention is generally concerned
with an electrical precipitator for removing sus-
pended particles from a gas stream, and more
particularly with means for mounting the high
tension electrodes in the precipitator.

In electrical precipitators, high tension elec-
trodes are provided, the character of these elec-
trodes being such as to facilitate corona dis-
charge therefrom when the electrodes are main-
tained at a sufficiently elevated potential with
respect to the opposing electrodes, For this pur-
pose, high tension electredes are typically a wire
of small diameter or an elongated rod having
sharp eorners, as either of these forms provides
surfaces of g relatively small radius which facili-
tate the formation of corona discharge.

In some forms of precipitators, it is customary
to provide one or more rows of spaced rods, the
rows extending in the direction of gas flow. Each
electrode is suspended at its upper end and is
guided at or near its lower end so that the elec-
trode can move longitudinally or vertically but
is closely confined against any lateral or hori-
zontal moveraent. The guide engaging the elec-
trode for this purpose is typically a ceramic bugh-
ing which insuiates the electrode from the ad-
jacent metal members which hold the bushing.

Heretofore it has been custemary to hold each
bushing in place on a metal support member by
means of a metallic keeper. These keepers could
be helted to the support bars, but were frequent-
ly welded since the vibration produced by rap-
ping the electrodes for cleahing purposes tends
to loosen bolts. With the bolts loosened, the
keepers may eventually fall off from the contin-
ued vibration, allowing the bushings to become
displaced. This diffculty is overcome by weld-
ing the keeper; but welding is a relatively ex-
pensive step in the construction of an electrode
structure and also has the further disadvantage
that the replacement of a bushing is relatively
difficult and time-consuming since the whole
keeper must be cut off and a new one welded on.

It thus becomes a general ckject of my inven-
tion to design a bushing of the character de-
scribed which is simple and easy to install or to
replace yet is firmly held in place so that it will
not he jarred out of its proper position by vi-
bration or other movement encountered during
normal operation of the precipitator.

It is also an object of my invention to provide
a. ceramic bushing for an elongated electrode
member which eliminates the need for a separate
keeper and which ean be installed or removed
without the need of any special b@ol,s or equip-
ment.
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These and other objects of my invention have
been attained by providing sn improved form of
ceramic bushing which can be mounted upon a
spacer bar to slidably receive the high tension
electrode. The bushing includes a central hody
portion, which is preferably cylindrical in shape.
At one end of the body is provided an integrally
formed collar which is of greater radial! dimen-
sion than the central portion and therefore
adapted to support the bushing from the spacer
bar. At the other or lower end of the body por-
tion is an eccentric lip which is spaced axially
from the collar in order to receive between the
lip and the collar a part of the spacer bar. The
lip extends radially beyond the central body por-
tion of the bushing at one side, preferably for
less than one-half the circumference of the cen-
tral portion. Insertion of the bushing in an
obening in the spacer bar is facilitated by bev-
eling the corner of the bushing opposite the ec-
centric lip. A bushing of this character can be
inserted in an opening in the spacer bar which
is but slightly larger than the outer diameter of
the body portion by tilting the bushing at an
angle to the axis of the opening in the spacer bar
and first inserting the lip. Then the bushing
can be rocked to bring its axis coincident with
the axis of the opening and next slid downwar dly
w;t‘*nn the epening untii the eollar rests upon the
spacer bar. After this the electrode is inserted
threugh the central opening in the bushing. The

‘electrode holds the bushing against such rock-

ing movement as is necessary to remove the bush-
ing from the spacer bar and yet sllows the bush-
ing fo meve a limited amount longitudinally of
the electrode This movement is limited in either
dlrectlon by the collar and the eccentric lip.

How the above and other objects and advan-
tageu of my mvenmon are attained will he more
readily uvxdergtood by reference to the follow-
ing descuptlon and the annexed drawings, in
which:

F'g 1 is a fragmentary elevation of a portion
of a typical high tension structure for an elec-
trical precipitator showing the application there-
to of my novel form of bushing;

Fig. 2 is an enlarged vertical cross-section on
line 2—2 of Fig. 1;

Fig. 3 is a fragmentary view similar to Fig. 2
showing the tilted position of the bushing rela-
tive to the spacer bar when being inserted in or
removed from the opening in the spacer bar;

Fig. 4 is a bottom view of a bushing alone; and

Fig. 5 is a 51de elevatlon of a modified form
of my 1nvent1on

Fig. 1 s;;ows in side elevation a typical high
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tension electrode structure for an electrical pre-
cipitator. A plurality of clongated -electrode
members {8 are arranged in a row. Typically, but
without limitation thersto, each electrode is a
square twisted bar as shown in Fig. 2. These
electrodes extend vertically or preferably sub-
stantially so, and are supperted at their upper
ends from a suitable suspension bar, such as pipe
{2. Any suitable type of connection between the
electrode and pipe 12 may be emmployed. Pipe 12
is mounted at its ends on pins {4 which pass
through a hole in one wall of the pipe and en-
gage the inner face of the opposite wall, the
weight of the pipe resting on pins 4. Pins 14
are attached to channels t§ which are a part of
the structural framework of the precipitator, the
remainder of the framework of the precipitator
not being illustrated herein since it is well known
in the art and may be of any suitable type.

At the lower ends of the electrodes, there is pro-
vided spacer bar 18 which rests upon and is sup-
ported by channels 28, likewise a2 part of the
structural framewcerk of the precipitator. Spacer
bar 18 may be of any suitable design or cross-sec~
tional shape,; but is here shown in Fig. 2 as being
a channci-shaped memher, with the back of the
channel outwardly convex rather than flat, A
memmber of this type has considerable rigidity both
horizontally and vertically without being exces-
sively heavy or having any pert of thick cress-
section. If iz preferred that the bar have a rel-
atively thin section at, the location of engagement
wibh the insulator bushings, since this enables the
kushings to be made smaller. Along the top of
channel i3, a series of openings 21 with upwardly
extending, parallel axes is provided, the spacing
hetween them corrsgponcing to the desired spac-
ing Letween electrodes i0., In each opening 2!
is mounted a bushing 22 which has a central
opening 23 through which an electrode 18 passes.
The electrode passss through the bushing with a
sliding fit so that longitudinal movement of the
electrode relative to the bushing may take place
to accommodate expansion and contraction ac-
companying thermal changes. A% the same time
the elecirode  is confined within close limits
against horizontal movement In any direction and
insulated from the spacer bar which is also at an
elevated potential.

Pushing 22 may be made of any ceramic mate-
rial having suitable strenzth and electrical prop-
erties and it is molded in one piece. It includes
g central bedy portion 24 which is preferably cy-
lindrical, alvhough the inv ion 15 not necessar-
ity limited to any pariicular shape, and is glightly
smailer than the digmeter of opening 2{ to leave
5 slizht ciearance hatween the bushing body and
the channel {8, AL the upper end of hody por-
tion 24 iz g cireular collar &5 which has radial

in part, than the

dimensions greater, at least
1 0f ‘body portion 24 in order that

radial dimensi
the collar provides g shoulder that may rest upon
channes] {8 and support the bushing, as shown in
®ig, 2. 2% is larger than opening 21, which

Collar 2
is only slightly larger than the external dimen-
sions of body portion 24 in order that the bush-
ing may be held against lateral movement of any
substantial extent. Coliar £5 is here shown as
circular in cross-section, although other shapes
may beused if desired.

At the lower end of body 24, the pushing is
formed with an integral lip 27 which projects
radially beyond body portion 24 at one side there-
of. Side faces Z7g of this lip are tapered out-
wardly toward each other as shown in Fig. 4 in
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order to facilitate placement of the bushing.
With this construction, the lip occupies slightly
less than one-half the circumference of the cen-
tral portion, about 150° as shown in the drawings.

What may be termed the forward face 2%b of
the eccentric lip is preferably inclined as shown in
Fig. 2 in order to reduce the thickness. (axial
dimension) of the lip towards its cuter end, mak-
ing it easier to insert a bushing for g given thick-
ness at the base of lip 27, which should be as thick
as possible to give the desired strength. Like-
wise, the rear corner of the bushing cpposite lip
27 is beveled as at 28, in Fig. 2. The relative
shape and position of faces 27b and 28 is such that
the spacing between the faces does not exceed the
diameter of opening 2!. The angie of the face
at 28 is made such that the two faces 28 and 270
are generally parallel or slightly inclined out~
wardly toward each other so that the lip of the
bushing can pass through an opening 2t in the
space bar when the bushing is tilted.

In operation, the bushing is positioned as shown
in Pig. 2, with its axis, which is the axis of the
central opening #3, extending upwardly or sub-
stantially verticaliy. In order to insert the bush-
ing in an opening 21, it is frst tilted as shown in
Fig. 3 until its axis 29 is inclined to the vertical
or inclined to the upwardly extending axis 38 of
opening 2f. The parts are preferably designed
co vhat axis 29 is-at a substantial angls, say about
30° or more, with respeect to the axis 39 at thig
vime, as the locking action is more certain, even
after wear on the parts, than if the bushing need
be tilied only a smeller amount. In this tilted or
ineclined position, eccentric lip is inserted down-
wardly into opening 21 until the lower part of
body 24 is at or within this opening. The bush~
ing may then be rocked about a point at the junc~
tion between body 24 and iip 27 until the bushing
axis 29 extends upwardly in coincidence with axis
38 of opening 2. The bushing is then dropped
down until collar 28 rests on spacer bar 18 to sup-
port the bushing in place. This rocking motion
is possible since by beveling the lower rear corner
of the bushing, no part of it extends beyond are
31 struek aboub the center about which the hush-
ing is rocked with a radius equal to the diameter
of body 24. These movements are reversed in
order to.remove a bushing from the spacer bar,

After the bushing is in place, electrode 19 is
lowered through the central opening of the bush-
ing, as shown in Fig. 2. The presence of the
electrode in the bushing holds it with its axis
in a fixed position and prevents it from being
tilted to the position of Fig. 3 in which it can
ke removed from opening 2f. Electrode 18 and
bushing 22 are capable of relative movement in
a divection longitudinal of the electrode. Down-
ward movement of the bushing relative to the
spacer bar is stopped by engagement of collar
253 with the upper face of channel 8. Tn &
similar manner upward movement of the bushing
is limited by engagement of eccentric lip 27 with
the underside of channel 8. As a conseguence
the bushing cannot be disengaged from spacer
bar {8 as leng as the eléctrode vasses through
the bushing since the presence of the electrode
confines the movement of the bushing to move-
ment along the electrede and along the axis of
opzning 21, preventing any tilting movement of
the bushing of the character required to remove
it from the spacer bar.

Collar 25 is circular in transverse cross section
and extends outwardly beyond body portion 24
for the full circumference of the latier. How-
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ever, my invention is not necessarily limited to
this construction and under some circumstances
it may be satisfactory to reduce the size of col-
lar 25. There is shown in Fig. 5 a modified form
of bushing 22¢ in which the collar 25 has been
replaced with an eccentric lip 23, similar to ec-
centric lip 27 at the lower end of the bushing.
In this eonstruction, either end of the bushing
may be inserted into an opening 21 in the spacer
bar, and likewise the bushing may be inserted
or withdrawn in either direction axially of the
spacer bar opening. The two eccentric lips ex-
tend radially beyond the central body portion
24 for a portion only of the circumference of
the latter and thus provide at each end of the
bushing shoulder mmeans which engages the
spacer bar when the bushing is moved in either
direction axially of the spacer bar opening. This
form of bushing is held in place by the electrode
in the same manner as previously described.
Electrodes 18 are normally relatively thin
elongated members with their longitudinal axes
extending vertically, or nearly so. For that rea-
son the axes of the electrode, the bushing, and
the opening in the spacer bar are referred to
herein as being vertical or upwardly extend-
ing. It will be understocd that these terms are
descriptive and not limitative upon the inven-
tion since my novel form of bushing may be
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used with electrodes which are inclined or hori- ..,

zontal and in such case descriptive directionsal
terms would be modified accordingly.

It will be appreciated that changes in the rela-
tive sizes and dimensions of the various parts
of the insulator may be made without departing
from the spirit of the invention. The thickness
of channel (8, the axial length of body 24, the-
clearance between the body of the bushing and
the wall of opening 2i, as well as other factors
all have an influence upon the exact dimensions
chosen; and a chahge in one or more of these
dimensions may make desirable or possible other
changes in sizes and shapes of parts.

Having described a preferred form of my in-
vention and a modification thereof, it will be
understood that various other modifications may
be made therein by persons skilled in the art
without departing from the spirit and scope of
my invention. Consequently, it is desired that
the foregoing description be considered as illus-
trative of, rather than limitative upon, the ap-
pended claims.

I claim:

1. In a high tension electrode assembly for an
electrical precipitator, the combination compris~
ing: a metal bar having an opening there-
through; a one-piece hollow insulator bushing
in and substantially filling said opening with
the axis of the bushing normally substantially
coincident with the axis of said opening, said
bushing having at ohe end shoulder means pro-
Jjecting beyond the periphery of said opening to
engage the metal bar and support the bushing
and having at its other end an eccentric lip at
one side only of the bushing body, said lip ex-

tending beyond the periphery of said opening
to engage the metal bar and prevent withdrawal
of the bushing through the opening by axial
movement when in said normal position but
short enough to permit the bushing to be re-
moved in a direction axial of the opening when
its axis is tilted with respect to the axis of the
opening; and a comparatively stiff electrode slid-
ably passing centraiy through the insulator
bushing with slight clearance and holding the
bushing against such tilting movement.

2. In a high tension electrode assembly for
an elecirical precipitator, the combination com-
prising: a horizonially extending spacer bar hav-
ing a plurality of spaced circular openings with
their axes vertical; a hollow one-piece bushing
in each opening and fitting the associated open-
ing with slight clearance to permit movement
of the bushing relative to the bar, each bushing
having a generally cylindrical body with an an-
nular collar at its upper end of a diameter larger
than the associated opening in the spacer bar
and having at its lower end an eccentric lip
extenaing beyond the bushing body at one side
only and beyond the periphery of the opening
in the spacer bar to engage the spacer bar and
prevent withdrawal of the bushing through the
spacer bar opening while the axis of the bushing
is vertical, but disengageable from the spacer
par by tilting the bushing to incline its axis to
the vertical, the bushing body being otherwise
oI subsiantially unitorm diameter; and a plu-
rality of comparatively stiff vertically extending
electrodes, one passing vertically through each

% bushing with slight clearance and holding the

66

axis of the associated bushing against tilting
movement away from the vertical.

3. A one-piece insulator bushing for a high
tension elecirode comprising: a hollow cylindri-

i cal kody portion having at one end an integral

lip extending radially beyond the body portion
at one side of the bushing only, the end of the
body portion being beveled at the side opposite
the lip, said body portion otherwise having a
smooth continuous exterior surface of substan-
tially wuniform diameter; and an integrally
formed annular shoulder at the other end of
said body portion spaced irom the lip and of
a diameter larger than said body portion.

4. An insulator bushing as in claim 3 in which
the maximum overall dimension of the body por-
tion in a radial plane passing through the lip
and beveled portion is not greater than the uni-
form diameter of the body portion.

WILLIAM F. HULL.
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