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- [57] -~ ABSTRACT

A two-stage type electrostatic precipitator mechanism
1s carried within a rectangular cabinet having an air in-
take at one end and an air outlet at the other. A blower

- mechanism is carried within the cabinet for moving air

through the cabinet and past the ionizing wires and col-
lecting plates of the precipitator mechanism. A power
supply circuit provides high voltages for the ionizing
wires and collecting plates and an indicator lamp is
connected in circuit with such power supply circuit for
providing an alarm signal when the collecting plates be-

~ come too dirty. The spacing between the collecting

plates and the value of the high voltage supplied
thereto are of an unconventional nature and provide

improved operating performance. The precipitator unit
as a whole is constructed so that it can be operated in
either a normal or an upside-down position.

S Claims, 7 Drawing Figures

-~ b4
46 32/(66

,"'"""f""f',"'" -

48\ B 40
60\_, 53
767 r’ d




38 .36 24 ae 729%6[C% |,

— D B WA N

?‘ Wi S0 B S A A A A ST I A A AN R A NN N "ﬂ{' w FiF 0 AF .Y T -'-'" '..'f.-' L i 4-; { f‘ f Ef.l".!

!’” :' i

-

B!W= 700 0N ' NN

Eamawmw

\
\
\
\

‘el
e

'

‘l'.l"n

o
72 66 64

S B FIG 3 T,

(e oll

/

&)
N

o
O

— O]
N O b

19

40_ \ 1| ]_', < .




R ‘g‘s
g (88 /la«., :

112
q2

11O
B TTeNe
) [coLLECcTING| | 10NIZER
| ceLL -

3,740.926

I
l
D

B i A A A A A A A A S T T SR

'. “
’
Ty
“
< W/
A ¥/
TN -
v, M

A NN ff

."’"...'-'- -‘

14

R

106
85

SHEET 2 OF 3

~ PATENTEDJUN26 973

- FIG 6



PATENTEDJUN 26 1973

o)
O

WAl A AW A AW A A7 A .""..‘. VAR S S A A S B A A A

; .

N 44 89
: _

\ R
ir/ oo
7 B2

F ’||,|L ] | I

D |

=N K

R
(A

Al L L L d Ll N L L L L LLALLLLLLLLL

N
N

o
O

N

@"

N
"1‘&

IO TFITILS" IS

FIG &

123

15
ez |
]

F1G. 7



3,740,926

1
- PORTABLE ELECTRONIC PRECIPITATOR

'BACKGROUND OF THE INVENTION

This invention relates to electronic precipitators and,
particularly, to portable electronic precipitators for
cleaning the air in an interior space frequented by

human beings.

It has been heretofore proposed to use a compact

portable electronic precipitation in a people-inhabited
room or interior space for purposes of cleaning the air
in the room. Such a precipitator is particularly useful
for removing solids and liquid such as smoke, oil mist
and the like from the air. The previously proposed pre-
cipitators, however, suffer from various limitations and
disadvantages. For one thing, the operation of the pre-
cipitator causes the air-borne particles to be deposited
on and adhere to the surfaces of the collecting plates
therein. As the use continues, the particle layer or film
become thicker and thicker, thus reducing the air space
between the collecting plates. Eventually, the air gap
between collecting plates becomes sufficiently small
such that electrical arcing occurs between plates. Arc-
ing reduces the voltage across the plate, substantially
reducing the efficiency of the unit and increasing the
amount of ozone produced. This can, of course, be pre-
vented by periodic cleaning of the collecting plates.
Unfortunately, however, there are many variables
which enter into determining the length of time re-
‘quired for the particle deposit to build up to a danger-
ous thickness. Thus, it is difficult to know how often the
collecting plates should be cleaned in order to maintain
efficient operation.
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Another problem with previously proposed portable

type precipitators is that they tend to produce more
ozone than is desired. If such ozone concentration
should become very significant, it could have a toxic
effect on the human inhabitants in the room. Also, the
smell of such ozone may be disagreeable to some of the
inhabitants. | |

A further problem with some previously proposed
portable type precipitators is that their construction al-
lows some of the room air to pass through the precipita-
tor without passing between the collecting plates. This
undesired blow-by reduces the overall efficiency of the
preelpltator

[t is an object of the invention, therefore, to provide
a new and improved portable electronic precipitator
which substantially overcomes one or more of the limi-
tattons of the portable precipitators heretofore pro-
posed

It is another object of the invention to provide a new
and improved portable electronic precipitator which
substantially avoids excessive ozone production. and
the like and in which an indication is provided if the
collecting plates become excessively dirty.

‘For a better understanding of the present invention,
together with other and further objects and features
thereof, reference is had to the followmg description
taken in connection with the accompanying drawmgs
the scope of the invention being pointed out in the ap-

pended claims.
BRIEF DESCRIPTION OF THE DRAWINGS

Referring to the drawings:
FIG. 1 is a perspective view of a portable electronic
precipitator constructed in accordance with the pres-

ent invention;
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2

FIG. 2 is a perspective view similar to FIG. 1 except
that the precipitator unit is turned upside-down so that
the direction of air flow 1s reversed;

FIG. 3 is an elevational view taken along section line
3—3 of FIG. 1 and showing the precipitator with the
front penel removed;

FIG. 4 is a cross-sectlonal view taken along section
line 4—4 of FIG. 3 and showing further detalls of the
colleotmg cell;

FIG. 5 is a top view of the oollectmg cell used in the
FIG. 1 preolpltator unit;

FIG. 6 is an electrical circuit diagram for a first em-
bodiment of a power supply unit carried within the
FIG. 1 precipitator; and

FiG. 7 is a circuit diagram for a second embodiment
of a power supply unit.

DESCRIPTION OF THE ILLUSTRATED
EMBODIMENT

Referring to FIG. 1, there is shown a portable elec-
tronic precipitator for cleaning the air in a room or
other interior environment frequented by human be-
ings. The precipitator includes a rectangular metal cab-
inet 10 having a top panel 11, a bottom panel 12, a
back panel 13 and a front panel 14. The cabinet 10 also
includes an air intake 15 located at the right hand end
in FIG. 1 and an air outltet 16 located at the left hand
end in FIG. 1. The front panel 14 includes a hinged
door 17 having a handle 18, the door hinge being indi-
cated at 19. The remainder of the front panel 14 1s per-
manently secured to the top and bottom panels 11 and
12. An on-off switch 20, a pair of indicator lamps 21
and 22 and a fuse holder 23 are mounted on a panel
plate 14a releasably secured to the non-door portion of
the front panel 14.

FIG. 2 shows the precipitator cabinet 10 of FIG. 1
turned upside-down so that the top panel 11 is on the
bottom and the bottom panel 12 is on the top. This re-
verses the direction of air flow, the air moving from left
to right in FIG. 2. At the same time, the front panel 14
is still facing in the forwardly direction. During installa-
tion, the panel plate 14a is unfastened, rotated 180°
and then refastened. This keeps the printed legends on

‘plate 14a in a non-inverted condition for easier reading

of same.

As indicated in FIG. 1, a first set of mounting mem-
bers 24 is secured to the top panel 11, while, as indi-
cated in FIG. 2, a second set of mounting members 2§
i1s secured to the bottom panel 12. These mounting
members 24 and 25 are in the form of hollow square-
shaped metal channel members welded or bolted to the
top and bottom panels 11 and 12. Various metal eyelets
26 may be screwed into the mounting members 24 for
purposes of suspending the cabinet 10 from the ceiling
of a room by way of wires 27. Similarly, when the up-
side-down position of FIG. 2 is desired, various eyelets
28 may be screwed into the bottom panel mounting
members 25 for suspending the cabinet 10 by means of
wires 29. Alternatively, the cabinet 10 may be set on
top of a shelf (shown in FIG. 3) or some form of hori-
zontally extending support brackets which extend out-
ward from a wall of the room. o

As will be seen, the various units, components and
mechanisms located within the cabinet 10 are con-
structed so that the precipitator operates perfectly sat-
isfactorily either with the top panel 11 on top and the
bottom panel 12 on bottom or vice-versa. This upside-
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down feature gives the user a greater degree of freedom
in the manner of placement of the cabinet 10 in the
room. In particular, the cabinet 10 can be mounted so
that the air flow is from right to left or vice-versa, as de-
stred, and yet the front panel 14 will still face in the
same direction for purposes of allowing access to the

service door 17 for enabling periodic replacement of

the precipitator mechanism within the cabinet 10 by
clean mechanisms. This is particularly important where

it is desired to have the back panel 13 located against
or near a wall of the room. In other words, the cabinet
10 can be mounted against a wall of the room and the

user will still have a choice as to the direction of air
flow.

Referring now to FIG. 3, there is shown a front eleva-
tional view of the precipitator unit of FIG. 1 with the
front panel 14 (including door 17) removed. As seen
in FIG. 3, there is carried within the cabinet 10 a
blower unit 30 for moving air through the cabinet 10
from the intake 1S5 to the outlet 16. Blower unit 30 in-
cludes a squirrel cage type fan blade mechanism 31 and
an electric motor 32 mounted thereon and coupled to
the squirrel cage rotor by way of pulley belt 33. Motor
32 is mounted on a plate 324, one end of which is pivot-
ally pinned to the housing of fan 31 and the other end
of which is supported by a tension adjustment screw
~ 32b for adjusting the tension of pulley belt 33. An ad-
justable linkage 32c¢ running to the base plate for the
fan housing maintains the proper belt tension when the
unit is operated in the inverted position of FIG. 2. The
outlet Opening 34 of the fan blade mechanism 31 is

mounted in an exhaust port formed in an otherwise

solid partition 36 which extends completely across the

left-hand end of the cabinet 10 a short distance inside

the cabinet outlet 16. A louver structure 38 is mounted

in the air outlet 16 for covering the opening at the left-
hand end of the precipitator and, at the same time, al-

lowing the discharge of the cleaned air back into the
room.

mediately inside the cabinet intake opening 15. Filter
40 may be of either the glass wool or metal excelsior

13,740,926
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The ionizer unit 40 includes a four-sided frame-like
metal chassis 50 having a vertically spaced series of
horizontal metal plates or fins (not shown) which ex-
tend from the front panel end 51 to the rear panel end
(not visible) of the chassis 50. Located intermediate
these horizontal fins are horizontally-extending ionizer

wires (not visible) which are strung between the ends
of inwardly extending metal fingers 52 which form

parts of and extend toward the left from a pair of side-
located vertically running channel members 53 (the
rearward one of which 1s hidden by the forward one).
The channel members 53 are spaced from the chassis
50 by means of electrical insulators 54. The application
of a relatively high positive voltage to the ionizer wires
causes a corona discharge between such wires and the
grounded fins, the latter being grounded by way of the
ionizer chassis 50 and the cabinet 10. The gaseous ion-
1zation thus produced by such corona discharge serves
to charge the suspended airborne particles as they
move through the 1onizer unit 40.

FIG. 4 1s a cross-sectional view taken along line 4—4
of FIG. 3 and shows in greater detail the construction
of the collecting cell unit 44. Such collecting cell unit
44 includes a group of spaced electrically conductive
elements located in the air flow path for removing from
the air the airborne particles charged by the ionizer
unit 40. As seen in FIG. 4, these electrically conductive
elements comprise two interleaved sets of spaced paral-
lel plates, the plates in the first set being designated by
reference numeral 56 and the plates in the second set
being designated by reference numeral 58. Plates 56
will be referred to as the positive plates, while plates 58
will be referred to as the negative plates. When in place
in cabinet 10, the positive plates 56 are connected to
a source of high positive voltage, while the negative
plates 38 are grounded to the cabinet. In FIG. 4, the
plates 56 and S8 are being viewed in an edgewise man-
ner, such plates being supported between and extend-

ing parallel to a pair of end plates 60 and 62, the former
of which 1s seen in elevation in FIG. 3. Thus, the col-

lecting cell plates 56 and 58 have their larger surfaces

type and serves to prevent larger size solid particles or -

materials from entering the interior of the cabinet 10,
Filter 40 also serves to impart a pressure drop across
“the inlet so that a more uniform velocity distribution is
achieved. ' .

Also carried within the cabinet 10 is a precipitator
mechanism located in the air flow path for removing
the smaller airborne particles (tobacco smoke, oil mist,
etc.) from the air as it passes through the cabinet 10.
In the present embodiment, the precipitator mecha-

45

50

nism is a two stage type of electrostatic precipitator

and as such, includes an ionizer unit 42 and a collect-

ing cell unit 44 located downstream of the ionizer unit
42. Each of units 42 and 44 extends across the width
and height of the interior of the cabinet 10 and each is

removably mounted within the cabinet 10 by means of

slideways formed by channels 46 which are secured to
the top and bottom paneis 11 and 12 and which run
horizontally from the front to the back of the cabinet
10. Thus, the ionizer and collecting cell units 42 and 44
(as well as the filter 40) can be removed from the cabi-
net 10 by opening the service door 17 and pulling them
in the forwardly direction. Collecting cell unit 44 is
provided with a handle 48 for facilitating its removal.

55
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disposed in line with the direction of air flow.

The positive plates 56 are supported near their four
corners by four spacer assemblies 64 which pass
through end plate holes 64a (FIG. 3) and are bolted to
insulator blocks 66 which are, in turn, bolted to the end
plates 60 and 62. A further positive plate spacer assem-
bly 67 extends through the middle of the collecting cell
plates. As seen in FIG. 4, such center spacer assembly
67 comprises an elongated metal bolt or shaft 68 hav-
Ing a series of metal spacer rings 69 mounted thereon.
Shaft 68 passes through small, tight-fitting holes in the
positive plates 86. Spacer rings 69 clamp the plates 56
In position and maintain the desired spacing therebe-
tween. Such rings 69 pass through holes in the negative
plates 58 and end plates 60 and 62 of larger diameter
than the rings 69 such that there is no electrical contact
therebetween. The ends of spacer shaft 68 are bolted
to insulator blocks 70 which are, in turn, bolted to the
end plates 60 and 62. The construction is such that all

of the positive plates 56 are in electrical contact with

the center shaft 68 and the plates 56 and shaft 68 are

electrically insulated from both the negative plates 58
and the end plates 60 and 62.

Negative plates 88 are supported in a somewhat simi-
lar manner by means of spacer assemblies 72 located
near the four corners thereof. The metal center shafts
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of these spacer assemblies 72 are bolted directly to the
- end plates 60 and 62 for purposes of grounding the neg-
ative plates 58 to the cabinet 10. The negative plates 38
are somewhat longer in the direction of air flow than
positive plates 56 so that spacer assemblies 72 may be
located clear of the positive plates 56.

Electrical contact is made with the positive plates 36

by means of a nut 74 on the rearward end of the center
spacer shaft 68. When the collecting cell unit 44 is in
piace in the cabinet 10, this nut 74 engages a contact
spring 76 in a contact assembly 78 mounted on the
inner wall of the back panel 13 of the cabinet 10. Con-
tact assembly 78 includes an insulator block 80 which
is bolted to the back panel 13 and a support plate 82

which is bolted to the front side of the insulator block -

80. Contact spring 76 is a strip of resilient metal mate-
rial bent to provide a forwardly extending hump por-
tion which extends through an opening 83 in the sup-
port plate 82. The lower end of contact spring 76 is se-
‘cured to the plate 82 by screws 84. The lugged end of
an insulated conductor wire 85 is looped over and
makes contact with one of the screws 84. Conductor
wire 85 runs to an electrical power supply unit to be
considered hereinafter. A vertical slot or channel 86 is
cut into the insulator block 80 for accommodating the
contact spring 76.

'FIG. 5 shows a top view of the colleetmg cell unit 44.
A pair of vertically-extending resillient sealing strips 88
are secured to the inside of door 17 for engaging end
plate 60 of collecting cell unit 44, while a second pair
of vertically-extending resillient sealing strips 89 are
secured to the inside of back panel 13 for engaging the
other end plate 62 of unit 44. These strips 88 and 89
may be made of felt or other suitable material and serve
to prevent air flow on the exterior sides of the end
plates 60 and 62. Upper and lower baffle plates 89a
(only the lower of which is visible in FIG. 4) prevent air
flow past the collecting cell unit 44 in regions above
and below the effective areas of collecting plates 56
and 58. Thus, undesired blow-by is prevented and the
efficiency of the precipitator unit is increased.

Referring to FIG. 6 there is shown the circuit diagram
for a power supply unit 90 carried within the cabinet 10
for producing the desired electrical petentlal differ-
ences between the conductive elements in the ionizer
~unit 42 and the collecting cell unit 44. Physically, the
power supply unit 90 is secured to the bottom panel 12
at the location indicated in FIG. 3. As seen in FIG. 6,
the power supply unit 90 includes a volgage step-up
transformer 91 having a primary winding 92 and a sec-
ondary winding 93. Primary winding 92 is coupled to
a pair of terminals 94 which are adapted to be con-
nected to a source of alternating-current power such
as, for example an alternating-current power line. A
rheostat 95 is connected between one of the terminals
94 and one end of the prlmary winding 92. A fuse 23a
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(located in fuse holder 23) 1s connected between the

other terminal 94 and one end of the pr:mary wmdmg
92. A red-colored indicator lamp 21 is connected in
‘parallel with the rheostat 95 and a secondary winding
92 for md:catmg that the high-voltage power supply
unit 90 is being energized.

Connected to the secondary wmdmg 93 of the step
up transformer 91 is a rectifier circuit 100 of the volt-
age quadrupler type. A bleeder resistor 96 is also con-
nected across secondary winding 93 to stabilize the
loading on transformer 91 and thus the voltage across

60 .
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secondary 93. Quadrupler circuit 100 includes a first
voltage doubler 101 connected in cascade with a sec-
ond voltage doubler 102. Voltage doubler 101 includes
a pair of semiconductor diodes 103 and 104 and a pair
of capacitors 105 and 106. The second voltage doubler
102 includes a pair of semiconductor diodes 107 and
108 and a pair of capacitors 109 and 110. High-voltage
output terminals for the quadrupler circuit 100 are in-
dicated at 111 and 112. A common ground return ter-
minal is indicated at 113, such terminal 113 being
grounded to the cabinet 10.

The operation of the quadrupler circuit 100, which
is well known in the electrical arts, is such that there is
produced between the first high-voltage output termi-
nal 111 and the ground terminal 113 a direct-current
voltage difference of approximately (slightly less than)
twice the peak value of one-half cycle of the alternat-
ing-current voltage appearing across the secondary
winding 93 of the step-up transformer 91. There is pro-
duced between the second high-voltage output termi-
nal 112 and the ground terminal 113 a direct-current
voltage difference equal to (slightly less than) twice the
voltage difference between the first high-voltage termi-
nal 111 and the ground terminal 113. The voltages at
terminals 111 and 112 are of positive polarity. In the
present embodiment, the turns ratio of the step-up
transformer 91 is constructed so that, with an input
voltage of 90 volts at terminals 94, the magnitude of the
positive direct-current voltage appearing at the first
high-voltage terminal is approximately 4.4 kilovolts,
while the magmtude of the positive direct-current volt-
age appearing at the second high-voltage terminal 112
is approximately 8.4 kilovolts, both being measured
with respect to the ground terminal 113.

As indicated in FIG. 6, the first or lower-value high-
veltage terminal 111 is connected to the positive plates
56 in the collecting cell 44 by way of the conductor
wire 85 and the contact assembly 78 previously consid-
ered. The second or higher-value hlgh voltage output
terminal 112, on the other hand, is connected to the
ionizing wires in the ionizer unit 42. An important fea-
ture of this FIG. 6 power supply embodiment is that the
circuit is constructed so that the ionizer 42 cannot op-
erate unless the collecting cell unit 44 is also operating.
This results from the fact that units 42 and 44 are con-
nected directly to the voltage doublers 101 and 102
and from the further fact that the second doubler 102
cannot function unless the first doubler 101 i1s operat-
ing. This interlock feature prevents the undesired es-
cape of ionized particles into the room in the event the
collecting cell unit 44 should become noperative.

Connected in circuit with the power supply means
represented by step-up transformer 91 and rectifier cir-
cuit 100 is indicator means 114 for providing an alarm
sngnal when the electrically conductive plates §6 and
58 in the collecting cell unit 44 become too dirty. This
indicator means includes a current-sensing element
represented by a current-sensing resistor 11§ con-
nected in series with the transformer secondary wind-
ing 93 and the rectifier circuit 100 for sensing the leak-
age current passing between the collecting cell plates
§6 and 5§8. The indicator means further includes an am-
ber-colored indicator lamp 22 and a current-limiting
resistor 116 connected in series across the current-
sensing resistor 115. When the leakage current flowing
between the positive and negative collecting plates 56

and 58 indicates that the build up of the particle film
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on such plates has reached the critical level, the voltage
drop across the current-sensing resistor 115 reaches a
value sufficient to cause a lighting of the indicator lamp
22. This provides a visual alarm signal which indicates
that the collecting cell plates 56 and 58 have become
too dirty.

The collecting cell unit 44 is constructed so that the
spacing between neighboring ones of the positive and
negative collecting cell plates 56 and 58 is not more

than 0.205 inches. The high-voltage power supply unit
90 1s constructed so that the voltage difference or po-

tential difference between negative and positive plates
56 and 58 is less than 5,000 volts. This collecting cell
spacing and collecting cell potential difference are sig-
nificantly less than those used in conventional precipi-
tator apparatus. It has been found, however, that such
reduced spacing and voltage parameters provide an im-
proved air cleaning action while, at the same time, de-
creasing the amount of ozone produced. The desired
spacing factor between neighboring collector cell
plates is obtained by the proper choice of lateral di-
mensions for the various spacer rings used on the
spacer assemblies 64, 67 and 72. The desired potential
~difference value is obtained primarily by proper pro-
portioning of the turn ratio in the step-up transformer
91. Rheostat 95 enables some adjustment of the high-
voltage output values but is included primarily for pur-
poses of compensating for differences in alternating-
current power line voltages at different places of use.

FI1G. 7 shows a modified form of construction for the
power supply unit 90. In FIG. 7, the bleeder resistor 96
of FIG. 6 is omitted. In place thereof, bleeder resistors
121 and 122 are connected between the output termi-
nals of voltage doublers 101 and 102, respectively, and
chassis ground. Resistor 121 is of the potentiometer
type and collecting cell 44 is connected to the sliding
tap thereof. Ionizer unit 42 is connected to the output
terminal of the second doubler 102 by way of a current
limiting resistor 123. The sliding tap on resistor 121 en-
ables proper adjustment of the collecting cell voltage
relative to the ionizer voltage. The FIG. 7 circuit has
the advantage that less heat is generated by the bleeder
resistors but suffers from the disadvantage that the in-
terlock feature of the FIG. 6 circuit is not as complete.

Cabmet 10 and service door 17 are constructed in an
‘air-tight manner such that when the door 17 is closed,
air can enter or leave the cabinet 10 only by way of in-
take 15 and outlet 16. The latching mechanism associ-
ated with door handle 18 is provided with a safety inter-
lock mechanism (not shown) such that the high-voltage
power supply 90 is automatically turned off whenever
the service door 17 is open. Also, the power cord and
plug used for connecting the unit to the power line is

of the three-wire and three-prong type with one wire-

and prong being used to ground the cabinet 10.

In use, the blower unit 30 serves to cause air in the
room to be drawn into the intake 15, to pass through
the cabinet 10 and to be discharged from the outlet 16.
As the particle-laden air passes through the corona dis-
charge produced by the ionizer unit 42, the airborne
particles acquire an electrical charge. Thereafter, as
such charged particles move through the collecting cell
unit 44, they are electrically attracted to the plates 56
and 58 and deposit themselves thereon. As this deposit
or film on the collecting plates 56 and 58 builds up, the
leakage current between plates 56 and 58 increases.

When the magnitude of such leakage current reaches
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the dangerous level such that arcing may begin to oc-
cur, the voltage drop across the current-sensing resistor
115 becomes sufficient to light the amber-colored indi-
cator lamp 22. This visual indication warns the user
that the collecting plates 56 and 58 have become too
dirty and need cleaning.

While there has been described what is at present
considered to be a preferred embodiment of the inven-
tion, it will be obvious to those skilled in the art that

various changes and modifications may be made
therein without departing from the invention, and it is,

therefore, intended to cover all such changes and modi-
fications as fall within the true spirit and scope of the
invention.

[ claim

1. A portable electronic precipitator for cleaning the

air in a room or other relatively enclosed environment
frequented by human beings comprising:

a rectangular cabinet having top, bottom, front and
back panels and an air intake at one end and an air
outlet at the opposite end;

blower means carried within the cabinet for moving
atr from the intake to the outlet;

precipitator means carried within the cabinet and in-
cluding a group of spaced electrically conductive
clements located in the air flow path for removing
alrborne particles from the air; and, |

power supply means carried within the cabinet for
producing a substantial electrical potential differ-
ence between different ones of the conductive ele-
ments; -

the blower means, precipitator means and power sup-
ply means being mounted within the cabinet so that
the precipitator can be operated either with the top
panel on top and the bottom panel on bottom or
vice versa;

first mounting means secured to the top panel and
second mounting means secured to the bottom
panel of the cabinet so that the cabinet may be
mounted either with the top panel up and the bot-
tom panel down or vice versa;

indicator means connected in the circuit with the
power supply means for providing an alarm signal
when the conductive elements become too dirty for
desired operational efficiency;

said front panel including a hinged door for providing
access to the interior of the unit, the direction in
which said front panel faces being capable of being
made constant as the direction of air flow is re-
versed by reversing the one said mounting means
used for mounting said precipitator; and

a panel plate mounting the controls for said precipi-
tator and releasably secured to a fixed portion of
said front panel whereby as the mounting is
changed from one of said mounting means to the
other, the panel plate means can be rotated 180° to

‘maintain the printed legends on the plate in a non
inverted condition. | |

2. A portable electronic percipitator in accordance

with claim 1 wherein the indicator means is con-
structed and connected to sense the leakage current
passing between the electrically conductive elements.

3. A portable electronic precipitator in accordance

with claim 1 wherein the power supply means includes
a step-up transformer and rectifier circuit means cou-
pled to the secondary thereof for supplying a relatively
large unidirectional voltage to some of the electrically
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conductive elements and wherein the indicator means
includes a current sensing means connected in series
with the transformer secondary winding and the recti-
fier circuit means. |

4. A portable electronic prec1p1tator in accordance
with claim 3 wherein the current sensing means in-
cludes an indicator lamp for providing a visual alarm

signal when the electrleally conductive elements be-
come too dlrty -

10

10

5. A portable electronic precipitator in accordance
with claim 3 wherein the current sensing means in-
cludes a current sensing resistor connected in series
with the transformer secondary winding and the recti-
fier circuit means and further includes an indicator
lamp and current limiting resistor connected In series

across the current sensing resistor.
% * % * ¥
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