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2,642,952 

COLLECTING PLATE ASSEMBLY FOR 
EELECTROSTATIC PRECIPITATORS 

George F. Landgraf, Pittsburgh, Pa., assignor to 
Trion, Inc., McKees Rocks, Pa., a corporation 
of Pennsylvania 

Application February 4, 1950, Serial No. 142,382 
(C. 183-7) 3. Claims. 

1. 
This application relates to a collecting plate 

assembly for an electrostatic air filter. Collect 
ing plate assemblies of the type to which this 
invention relates are used for gathering and re 
taining particles in the air being treated by the 
filter. Quite generally, the air particles have been 
ionized by passing the air through an ionizing 
unit before it passes through the collecting plate 
assembly. The plates are spaced a short distance 
from each other across the full width of the air 
passage through the filter so that all the air 
being treated passes between the plates. Adja 
cent plates carry opposite high electrostatic 
charges with the result that the particles in the 
air are attracted to one plate or the other accord 
ing to the charges on the plate and on the parti 
cle and are held by that plate until physically 
removed in some manner as by washing. Since 
adjacent plates are oppositely charged, it is obvi 
ous that alternate plates Will have the same 
charge and that the series of plates having the 
same charge will be insulated from the Series of 
plates having the opposite charge. It is also im 
portant that the plates be spaced equidistantly 
from each other and parallel to each other. Wari 
ous forms of construction for these collecting 
plates have been proposed in the past. The one 
most commonly used heretofore comprises punch 
ing holes through the plates adjacent their ends 
and passing rods through these holes. The plates 
are kept the proper distance from each other by 
metal washers strung on the rods. This creates 
a rather time consuming assembly operation since 
the rods must first be placed in a vertical posi 
tion and then plates and washers added thereto 
in alternate layers, Frequently also the washers 
do not have exact dimensions so that the plates 
are not equidistantly spaced from each other or 
parallel to each other. 

I have invented a collecting plate assembly in 
which the plates are permanently and securely 
held in proper position to each other and which 
requires relatively simple assembly operations 
which are disclosed and claimed in my copend 
ing application Serial No. 332,137, filed January 
21, 1953. Generally speaking, my assembly com 
prises two series of plates which are separately 
mounted and which are each held in position by 
metal tubes which are secured to the plates adja 
cent their ends. The plates are secured to the 
tubes by forming a series of transverse slots along 
the tubes, the slots being spaced from each other 
the distance desired between the plates. Por 
tions of the edges of the plates are inserted into 
these slots and these portions are then bent over 
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within the tubes so as to securely hold the plates 
and tubes together. - 

In the accompanying drawings I have illus 
trated certain present preferred embodiments of 
my invention, in which 
Figure 1 is a plan view of my plate assembly; 
Figure 2 is an end view of the assembly shown 

in Figure 1, 
Figure 3 is a front elevation of the structure 

shown in Figure 1; 
Figure 4 is a section along the lines IV-IV 

of Figure 1; 
Figure 5 shows one of the plates of one of the 

two series of plates used in my assembly; . 
Figure 6 shows one of the other series of plates 

used in my assembly; . 
Figures 7 and 8 show tubes which I use to hold 

the plates in proper position; 
Figure 9 is a section along the lines IX-X 

of Figure 8; 
Figure 10 is a fragmentary end view showing 

a tube assembled to a plate adjacent the mid 
point of the plate; 

Figure 11 is a fragmentary section along the 
lines XI-XI of Figure 10; 

Figure 12 is a fragmentary end view showing 
a plate Secured to a tube adjacent one end of the 
plate; 

Figure 13 is a fragmentary section along the 
lines XIII-XIII of Figure 12; 

Figure 14 is an isometric view of the jig which 
I have invented for assemblying the plates; 

Figure 15 is an end view of the jig shown in 
Figure 14 with parts broken away and showing 
Some of the tubes and the plates in position in 
the jig; 

Figure i6 is a broken side view of a tool useful 
for lining up the plates in the jig; 

Figure 17 is a front elevation view of the jig 
shown in Figures 14 and 15 with the plates and 
all of the tubes assembled and with the jig closed; 
and 

Figure 18 is a broken view of a tool which I 
have invented for securing the plates to the 
tubes. 

Figures 1 to 4 show my collecting plate as 
sembly. It comprises a series of plates 9 and 
a Second Series of plates 20, the individual plates 
being shown in Figures 5 and 6. Each series 
comprises a plurality of plates which are held 
in place by a set of tubes, the plates 9 being 
held by tubes 2 and the plates 20 being held by 
tubes 22. The plates 9 and 20 alternate across 
the plate assembly and are spaced equidistant 
ly from each other. Air being treated passes 
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through the plates in a direction parallel to their 
surfaces, that is, from left to right or from right 
to left viewing Figure 1 of the drawings. 

Figures 5 and 6 show the plates 9 and 20 
which make up the two series of plates in the 
complete assembly. Since a high potential dif 
ference is maintained between the plates 9 and 
the plates 20, the plates are cut out along their 
edges for clearance between the plates in One 
series and the tubes which support the plates of 
the other series. Thus the plates 9 are cut 
away at each of their corners as at 23 and ad 
jacent their midpoints as at 24 to provide clear 
ance for the tubes 22 which support the plates 
20. The plates 20 are shorter than the plates 
9 so that there is no problem of clearance be 

tween these plates and those of the tubes 2 
which support the plates 9 at their corners. 
However, it is necessary to cut out edges of the 
plates adjacent their midpoints as at 25 so as 
to provide clearance for those of the tubes 2 
which support the plates 9 adjacent their mid 
points. As appears in Figures 5 and 6, the cut 
out portions 24 and 25 are slightly to one side 
or the other of the center of the plates SO that 
the tubes 2 f and 22 can extend parallel to each 
other and still be relatively close to the centers 
of those plates which they support (see Figures 
3 and 4). 

Figures 7 and 8 are broken views but On an 
enlarged Scale of the tubes 2 and 22 which are 
used for holding the plates in the proper spaced 
relationship to each other. The tubes are cut 
to length from standard seamless tubing, pref 
erably aluminum tubing, Slots 26 are then 
formed in the tubes as shown in Figures 7, 8 and 
9. These slots which may be cut on a conven 
tional circular gang saw are spaced along the 
length of the tube a distance from each other 
which is equal to the spacing desired between 
the plates of one series. As shown in Figure 9, 
the slots are cut approximately half way 
through the diameter of the tubes. 

Figures 10 to 13, inclusive, show the manner 
in which the tubes and plates are secured to each 
Other; Figures 10 and 11 showing the manner in 
which a tuoe is Secured to the edge of a plate 
adjacent its midpoint and Figures 12 and 13 
showing how a tube is secured to a corner of a 
plate. Referring first to Figures 10 and 11, a 
plate 9 or 2) is inserted in a slot 26 in the tube 
and the portions of the plate within the tube is 
bent Within the tube as shown in Figure 11. In 
actual assenbly operations I first insert all of 
the plates to be Secured to a tube and then 
bend over all of the plates in one operation. 
Figure 11 shows in chain lines a tool 27 which I 
have found useful for bending over the plates 
within a tube. Referring now to Figures 12 and 
13, a corner of a plate is inserted into a slot 26 
and the corner is then bent over within the tube 
as ShOWin in Figure 13. 

Figure 14 shows a jig Which I have invented 
for assemblying the plates and tubes as described 
above. The jig comprises a base made up of 
three longitudinally extending members 28, 29 
and 30. These members have circular troughs 
3 which are designed to hold the tubes 2 and 
22 in the position which they will have when 
the plate assembly is completed. Thus the 
troughs 3 in the members 28 and 30 hold the 
tubes 2 and 22 which engage the plates in the 
bottom corners and the troughs in the mem 
ber 29 holds the tubes 2 and 22 which engage 
the edges of the plates adjacent their midpoints, 
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The tubes 22 are shorter than the tubes 2 (see 
Figure 1) and therefore the troughs 3 which 
Support these tubes carry stops 32 which position 
these tubes for assembly. 
My jig also has a wall 33 which extends ver 

tically from One end of the longitudinal mem 
bers 28, 29 and 30. Wertical plates 34 are welded 
to the back of the wall 33 and pivotally support 
a top for the jig on pins 35. The top comprises 
three longitudinally extending members 36, 37 
and 38 which have troughs 39 Similar in design 
and purpose to the troughs 3 above described. 
The members 36, 37 and 38 are in effect mirror 
images of the members 28, 29 and 30. The men 
bers 36, 37 and 38 are held in proper position 
relative to each other by two plates 40d and 40b 
Which extend from One side to the other of the 
jig. Lever arms 4 welded to the plate 40b are 
pivoted on the pins 35 and carry a counterweight 
42 so that the top of the jig may be easily raised 
and lowered. The free end of the top of the 
jig is held down in proper position relative to the 
base by bolts 43 which are pivotally mounted in 
brackets 44 On the longitudinal members 29 and 
30. The bolt may be slid into slots 45 cut in the 
plate 40d and the plates held down by wing 
nuts 46. 

Figures 15 and 17 show steps in the manufac 
ture of the plate assembly. Slotted tubes, such 
as shown in Figures 7 and 8, are placed in the 
troughs 3 of the end members 28, 29 and 30. 
The slots in the tubes placed in the corner of 
the members 28 and 30 are turned so that their 
bases form an angle of 45 with the horizontal. 
The slots in the tubes in the members 29 are 
placed so that their bases are horizontal. There 
upon, plates. 9 and 20 are placed in the slots 
across the tubes. Slotted tubes, such as those 
shown in Figures 7 and 8, are then placed at 
the upper corners of the plates 8 and 20 and 
on the edges of the plates adjacent their mid 
point. In order to place the tubes on the top 
edges of the plates with the edges extending into 
the tube slots, it is necessary to line up the top 
edges of the plates so that they will be spaced 
from each other a distance equal to the dis 
tance between the slots in the tubes. To fa 
cilitate this positioning of the plates I use a 
“comb' such as is shown in Figure 16. This 
comb is actually a strip of metal 41 with slots 
48 Which have been cut on the same gang SaW 
that is used to form slots 26. As shown in Fig 
lure 16 the sides of the slots 48 are beveled to 
Widen the slots at their open ends and guide 
the plates to their proper position at the closed 
end of the slot. The plates are then Spaced 
properly so that a tube 2 or 22 can be placed 
on the plates with the plate edges in the Slots. 
After the tubes are placed along the top edges 
of the plates, the top of the jig shown in Fig 
ure 14 is brought down over the aSSembly SO 
that the tubes along the top edges of the plates 
fit into the troughs 39 in the longitudinal mem 
bers 38, 3 and 38. The assembly is then clamped 
in the jig by moving the bolts 43 into the slots 
45 in the plate 4 ea of the jig and turning down 
the Wing nuts 46. Thereupon a tool 27 (See 
Figure 18) is driven through the tubes to bend 
over the portions of the plates within the tubes 
as shown in Figures 1 and 13. In order to drive 
the tool 2 from one end of each tube to the 
other end of the tube and withdraw the tool in 
the same direction as it entered, holes 49 are 
drilled in the end wall 33 of the jig in line with 
the interior of the tubes when they are resting 
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in the troughs 3 and 39 so that the tool 2 can 
be withdrawn from the rear side of the jig. 
After the assembly has been completed as de 
scribed above, it can be removed from the jig 
and long bolts threaded at each end passed 
through the tubes so that the assembly can be 
bolted in place in the housing of an air filter. 
These bolts seive not only to hold the assembly 
in the housing but also further secure the plates 
to the tubes in that they fill up the free space 
in the tubes left by the bent over portions of the 
plates and thus prevent movement of the plates 
relative to the tubes. 

Figure 18 shows the tool which I have invent 
ed for bending over the edge portions of the 
plates within the tubes. The tool comprises a 
rod having ai) elongated body portion 58 which, 
as shown in Figures 11 and 13, has an outer di 
ameter less than than the interior diameter of 
the tubes 2 or 22. The body portion 50 carries 
at one end an enlarged head 5 which has a di 
ameter larger than the body portion 5 but which 
is still less than the interior diameter of the 
tubes 2 or 22. The length of the head is less 
than the distance between the plates. I have 
found that after a rod is driven partially through 
a tube to bend over the plates within the tube, 
a very considerable amount of friction develops 
between the rod and the plates and the sides 
of the tubes. If I use a rod with an enlarged 
front end or head, the plates which are bent over 
by this head leave clearance for the body por 
tion 5 with the result that at any particular in 
stant there is a frictional grip between the tool 
and Only One plate. 

It will be noted that the lines formed by the 
intersection of the plates in the slots with the 
inside surface of the tubes are curved. Therefore, 
When the plates are bent over within the tubes 
by driving through them the tool shown in Fig 
ure 18, the portions of the plates within the tubes 
are bent along a curved line. They are not bent 
along a straight line in the manner in which tabs 
have heretofore been used to fasten two pieces 
of metal together. 

Because the portions of the plates within the 
tube are bent along a curved line, there results 
an actual deformation of the plate portions in 
the tube, as is evidenced by the fact that a con 
siderable amount of force is required to drive 
the tool through the tubes. The head 5 is 
forced between the inner walls of the tubes and 
the portions of the plates within the tubes, and 
it has been found that pressure of the head on 
the plates actually thickens the plates adjacent 
the slots so that they are expanded into tight 
engagement With the edges of the Slots. 
From the foregoing description it is apparent 

that I have invented a collecting plate assembly 
for an air filter which meets all of the rigid re 
quirements for such an assembly, but which at 
the same time can be readily manufactured. The 
two different Series of plates making up the as 
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sembly can be stamped out. The tubes for hold 
ing the plates are a Standard article of manu 
facture and can easily be prepared for use in 
iny assembly by slotting them on a conventional 
circular gang saw. The jig which I have in 
vented for holding the plates and tubes in po 
sition reduces the time of the assembly opera 
tion to a minimum. The plates are always ac 
Curately spaced relative to each other since the 
individual blades of a gang saw can be spaced 
from each other very accurately. The distance 
between the plates is not dependent upon the 
Varying thickness of mass produced washers. 
While I have described certain present pre 

ferred embodiments of my inventions, it is to 
be understood that they may be otherwise war 
iously embodied within the scope of the follow 
ing claims. 

claim: 
1. A collecting plate assembly for an electro 

static air filter comprising a plurality of plates 
Spaced from but parallel to each other and ex 
tending the length of the assembly, and hollow 
tubes extensing generally at right angles to the 
plates and having transversely extending slots 
spaced along their lengths, the slots extending 
only part of the distance across the tube, the 
distance between the slots corresponding to the 
distance between the plates, said plates having 
portions of their edges extending into said slots 
and bent over along a curved line within said 
tube towards the inside surface of the tube, said 
portions also having thickened sections adjacent 
the slots whereby a tight fit between the plates 
and the edges of the slots is obtained. 

2. A collecting plate assembly as defined in 
chain. 1 in which the hollow tubes extend across 
the plates at the corners of the plates. 

3. A collecting plate assembly as defined in 
claim 1 in which the plates have cut out por 
tions in their edges adjacent the midpoint of the 
assembly, the cut out portions of alternate plates 
being in line, and in which the hollow tubes lie 
at least partially in the spaces formed by the 
cut-outs, said tubes engaging the edges of alter 
nate plates. 

GEORGE. F. LANDGRAF. 
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