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1

Thé present invention relates generally to elec-
tricat precipitators for removing suspended
particles from a stream of gas, and more particu-
larly to improvéments in pneumeatic rapging de-
vices' for cleaning electrodes in the precipitator of
accumulations of dust:

In electrical precipitators of this type, a stream
of gas carrying particles in’ suspénsion passes
through one or more electrostatic fields in which
the suspended particles receive a charge and are
then moved, under the influence of an electric
field: toward a collecting electrode. When the
collected material is a dry solid, it crdinarily ac-
cumulates upon the surface of the collecting elec~-
trode, and it then becomes necessary to clean the
electrede periodically in order to maintain the
efficiency of the precipitator. Undeér these cir-
. cumstances, cleaning an electrode can be accom-
plished by delivering a seties of sharp biows to
the electrode to jar. or shake logse aceiimiil lated
material which then, of ifs own weight, falls
downwardly beneath the electrode and’ ig usually
collected in the bottom of the shell or housing of
the precipitator which is forimed ag a hopger for
this. purpose.

Altbough the bulk of the suspended material
ordinarily accumulates upor. the collecting elec-
trode, it is common that a certain proportion of
the material accumulates upon the high tension
eléctrode; and this condition is particularly true
when the precipitator is of 4 type having a plu-
rality’ of eleciric fields. A conventional and
formerly widely used method of rapping an elec-
trode is to deliver blows to the electrode assem-
bly by a manually cperated. mechanism. This
method has very distinet disadvantages which
have resulted in the devélopment of automatical-
ly operated mechanisms for rappers which are
adapted” to actuate the rapping mechanism at
fixed intervals of timeé. Some of these automatic
mechanismg have involved comiplicated timing
valves or other timing devices which are expen-
sive-to construct and to maintain, and in some
cases are not sufficiently reliable in operation to
be entirely satisfactory.

These considerations have led to the develop-
ment of a self-timing pneumatic rapper which is
entirely self-contained and dispenses with ex-
ternal timing valves, Rappers of this type are
disclosed in the co-pending applications of Floyd
H. Viets, Ser. No. 715,020, filed December 9, 1946,
for “Pneumatic' Method and Apparatus for Rap-
ping Electrodes in Electric Preeipitators” (now
Patent 2,525,325, dated October 10, 1950), and
Ser. No. 782,076, filed October 25, 1947; for “Ap-

10

15

20°

25

30

35

40

45

50"

55

2

paratus for Introducing Air to an Insulated
Electrode Structure in an Electrical Precipitator”
(now Patent 2,526,715, dated October 24, 1950).
Reference may be mada to these co-pending ap-
plications for additional details relative to in-
stallation, construction, and operation of self-
timing pneumatic rappers of the type herein dis-
closed. Certain features and the method of op-.
eration disclosed herein are claimed in these
eariier applications.

A pneumatic rapping mechanism of this char-
acter comprises generally a cylinder attached to
the eiectrode assembly with a freely movable pis-
ton therein, the cylinder being provided with an
inlet for fluid under pressure from a fluid reser-
voir or other suitable source. When the pressure
within the reservoir reaches a. predetermined

value, the piston is raised ther eby and fluid under
pressure is admitted to the cylinder to drive the
riston toward the end of the cylinder.  Saiisfac-
toxy and continued operation of this device de-
ponds Upon proper control of air passing from the
reservoir into the cylinder.

In the co-pending applications referred to
apove, the passdge of air into the cylinder is
stopped 1 by the piston resting on the cylinder end
wall, cooperating” valve' faces being placed on.
these two parts. Some difficulty has been en-
countered in obtaining air-tight engagement of
these surfaces, and especially to maintain it aft-
er extensive operation because wear on the valve
faces permits air to leak past them into the cylin-
der. In. this type of rapper the hammer falls
under gravity after the upward rapping blow is
struck; and wear of the sealing surfaces takes
place at the end of the return stroke. Ex-.
périence has indicated that the pressure-tight
engagement of the surfaces can be greatly ex-
tended in life if these surfaces are not subjected
to impact from the falling hammer; and ag a
consequence operation of the hammer. is im-
proved and maintenance greatly decreased.

Hence it becomes a genéral obiéct of my in-
véntion 'to insire regular and uniférm operation
of self-timing rappers for eléctrodes of electrical
precipitators.

It is another okjéct of my invention to provide
means. for controlling the flow of fuid under
pressurs inito the cylinder which is simple in con-_

‘struction, yet effective for thie intended pUrpose

and able to operate over an extended period of
tima ‘without mainténance or réplacement. Sim=-
plicity of constructlon has the added advantages'
that the- dev1ce is simple aiid easy to maintain
and repair,
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These and other objects of my invention are
-attained in a rapping device of the character de-
‘seribed sbove by providing a sliding-type valve
means to control fluid movement through the in-
let to the cylinder. The inlet port is closed by

[}

the sliding valve means, which can be moved to

open position by a predetermined fluid pressure
in the ressrvoir. The valve means is capable of
limited movement in response to such pressure
without opening the port. When the upward
force applied to the valve by gas pressure within
the reservoir exceeds the weight of the piston, the
valve moves to the open position, following which
gas pressure is applied to the full area of the un-
derside of the piston and the piston lifts rapidly,
delivering a solid rapping blow of a type pecu-
liarly effective in removing adhering dust de-
posits on the electrode. After the piston has
lifted to 2 point where the exhaust ports are un-
covered, the pressure within the cylinder drops
rapidly, allowing the piston to return to a rest

position. The hammer is designed so that the.

" force of the falling piston is not delivered to the
valve assembly, but the energy is dissipated by
engaging the cylinder. When in its rest position,

the piston is supported independently of the

valve member by cooperating means on the cylin-
der and piston, but engages the valve member
and holds it closed against the force exerted by
the fluid pressure from the reservoir until the
pressure within the reservoir again builds up to a
predetermined value sufficient to raise the piston
and open the valve.

When at rest, the piston may be supported at
either end by cooperating means on the piston
and cylinder. In a preferred iorm of my inven-

tion, the piston has a flange at its upper end

which is adapted to seat upon the upper end of
the open cylinder. In this form, the piston does
not engage the bottom of the cylinder but is suf-
ficiently long to hold the valve closed when the

"peripheral flange is seated on the cylinder wall. .

In a modified form of my invention, the lower
end of the piston is recessed so that the piston
is supported at points around its periphery on
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the bottom wall of the cylinder and at a position -

centrally of the piston engages the valve to hold
it closed when the piston is in the vest position.
.The fluid reservoir has an inlet of relatively
small diameter so that an appreciable length of
time, say several seconds, is required to com-

pletely fill the reservoir and bring its pressure up

to the pressure of the fluid supply line. Ordi-
narily the predetermined pressure at which the
valve into the cylinder opens is somewhat lower
than this ‘maximum pressure, but it -still takes
several seconds for the pressure within the reser-
voir to build up to this predetermined operating
value. Control of this intervai of time or of the
rate at which the reservoir fills determines the
frequency  of blows delivered by the piston for
any given installation.

How the above objects and advantages of my

invention, as well as others not particularly men-
tioned, are attained will be more readily under-
stood by reference to the following description
and to the annexed drawings, in which;
" Fig. 1 is a fragmentary elevation of the upper
end of a collecting electrode assembly showing a
self-timing pneumatic rapper mounted on the
assembly;
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Fig. 2 is an enlarged vertical section on line -

2—2 of Fig. 1;
- PFig. 3 is a further enlarged vertical section of a
rapper viewed at 90° to the plane of Fig. 2 show-

75

4 .
ing the pneumatic rapper only, and with the pis-
ton in the rest position;

IMigs. 4, 5, and 6 are fragmentary sections sim-
ilar to Fig. 3, showing successive posmons of the
valve and piston; and

Fig, 7 is a combined elevation and partial sec-
tion through a modified form of pneumatic rapper
showing the cylinder with a closed end.

In order to fully illustrate my invention, there
is shown in Fig. 1 a portion of the discharge elec-
trode assembly of an electrical precipitator which
is typical of industrial precipitators for collecting.
dry solids suspended in a stream of gas. As the
construction and arrangement” of the various
parts of electrical precipitators are well known
to persons skilled in the art, it is believed that a
description of the details of the precipitator itself
is unnecessary here except for a typical illus-
tration of how the pneumatic rapping device is
attached to an electrode assembly. Therefore, it
will be understood that my invention is in no way -
limited to the particular electrode construction
shown herein, but may be applied equally well
to collecting or discharge electrodes of other con-
structions than shown herein. Various modifica-
tions of the location and attachment of the rapper
are within the scope of persons skilled in the art.

Fig. 1 illustrates the upper portion of a high-
tension electrode assembly viewed from one end
of a precipitator, so that the direction of gas flow
is perpendicular to the plane of the drawing. The
assembly comprises a pair of upright angles 10
which are inferconnected at their upper ends by
horizontal channels §2 and i4. The lower ends
of angles 18 are likewise connected by a horizontal

‘member similar to channel i2 but not shown in

the drawings. Diagonal bracing {5 is added to

give desired rigidity to the assembly. These struc-

tural members compose a framework which ex~

tends transversely of the gas stream and is sus-

pended by hangers i 8 from suitable insulated sup-

ports, not shown. Hangers {6 may be any type

of structural member, but are preferably hollow .
tubes in order that at least one of the hangers may

be ‘used as a means for intreducing the com-

pressed air line: The details of this construction

are illustrated and claimed in‘co-pending appli-

cation Ser. No. 782,076 (now Patent 2;526,715) .
referred to above.

Horizontal channel {2 supports one end of a
plurality of pipes {§ in a manner shown best in
Fig. 2. Channel 12 has a plurality of pins 20
which extend a short distance above the top edge
of the channel and serve as individual supports
for horizontally -extending pipes {8. The pipes
are drilled on one side only near the end in order
that a pin 28 can pass through the wall of the
pipe and rest against the inside face of the upper
wall of the pipe, as shown in Fig. 2. Hach pipe
18 supports a plurality of individual high-tension
electrodes 21 which are spaced at intervals along
the pipe. Electrodes 21 are wires or twisted
members . of relatively small diameter suspended
from a pipe {8, as shown in Fig. 2.

Horizontal channel {4 is located directly bhelow
the upper channel 2 the proper distance so that
the rapping device, indicated generally at 24,
can be mounted upon the lower channel and yet
strike against an anvil plate 25 mounted on the
under side of channel {2. Although the rapper
24 can- be fastened directly to' channel 14, it is
preferred that it be rigidly mounted, as by bolts
or other fastening means, to.plate 26 which is
fastened to' the top of the channel by welding
and reinforced by bracket 27. Anvil plate 25
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is similarly fastened to the under side of chan-
nel 12 and reinforced by brackets 28.

Rapper 24 comprises cylinder 38 within which
piston 31 is freely tmovable relative to the cylin~
der. Cylinder 30 is open at its upper end, -and
the top end of the cylinder provides g continitous
annular seat 38a upon which peripheral flange
3le of piston 3{ is adapted to seat when the
piston is lowered in the cylinder to the rest posi-
tion shown in Fig. 3. Flange 3¢ is located at the
upper end of the piston and is larger than the
internal diameter of eylinder 30 so that engage-
ment of the flange with the cylinder wall limits
downward movement of -the piston relative to
the cylinder. Thus the piston is supported on
the cylinder when in the normal or rest position.

Cylinder 38 is ordinarily located with its longi-
tudinal axis extending upwardly, as shown in the
drawings. This is done so that the piston is re-
turned by gravity from the raised position at the
end of the stroke, as shown in Fig. 2, to the rest
position of Fig. 3. For other reasons which are
discussed later, the cylinder and piston are sub-
statitially the same length so that the cylinder
surrounds substantially all of the piston; but
this general proportion of parts is also desirable
in order to obtain a maximum amount of guid-
ing action by the eylinder and aiso permit a
reasonable length of stroke. Otherwise special
guide means must be provided in order to insure
the proper return of the piston into the cylinder.
Fammer piston 31 is a loose sliding fit within the
cylinder. The normal clearance between the
piston and the cylinder wall is preferably ap-
proximately Y499 of an inch, but it may be changed
keeping in mind that the operation of the ham-
mer is modified appreciably if this clearance is
rendered excessively large.

The side walls of cylinder 898 are provided with
fluid exhaust or outlet ports 33 located just be-
low the piston at the upper range of its travel.
Ports 38 are here shown as being six in number ;
and their aggregate area is sufiiciently large to
insure rapid exhaust of fluid under pressure from
the cylinder at the end of the piston stroke. Near
the bottom of the cylinder walls are one or more
bieeder ports 34 which are considerably smaller
in diameter so that their aggregate area is not
great encugh to detract substantially from the

force delivered to the piston by the fluid under -

pressure,

The lower end of cylinder 80 is closed by plate
3¢ which separates the interior of cylinder 39
from the interior of reservoir 37, but has a bore
&8 connecting the interior of cylinder 30 with
reservoir 37, through which bore fluid leaves the
reservoir and enters the cylinder. Inlet port
38 is closed by valve means of the sliding type,
here shown as being cylindrical sleeve 48 which
is adapted to slide longitudinally within bore 38.

Valve member 4§ is a hollow member closed af
its upper end and open at its lower end. The
side walls of the valve are pierced by a plurality
of openings 41. Two oppositely disposed open-
ings 41 are elongated and through them passes
pin 42 which is held in valve guide 43. Valve
49 is free to slide up and down within passage 38
and its movement is limited by pin 42, the range
of movement being determined by the length of
the elongated slots 41. Valve 40 is a close slid-
ing fit within inlet 38, sufficiently so that air
under pressure does not leak out of reservoir 371
into the upper cylinder when the valve is lowered
within: the inlet.

The valve assembly is held'in place by threaded
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engagement of valve guide 43 with stationary
nut 45 which is welded or otherwise attached to
the under side of plate 36. A metallic ‘washer 46
is preferably used to insure an air-tight fit be-
tween the guide 43 and plate 36.

Beneath cylinder 38 and plate 36 is located
fluid pressure reservoir 31, which is conveniently
made circular in cross secticn. The lower :side
of reservoir 37 is closed by plate 47 which forms
a base by which rapper 24 .is mounted on plate
26, as shown in Fig. 2. At a convenieni point in
& side. wall, reservoir 87 is provided with a
threaded plug 48 which has a small diameter bore
49 -drilled longitudinally of it.. Bore 49 provides
an inlet orifice for fluid under pressure entering
reservoir 31, and is only a few hundredths of an
inch in diameter in order to meter the flow of
fluid into the reservoir. By providing the inlet
crifice in a threaded plug as shown, plug 48.can
be quickly replaced with another one in order.to
change the size of the orifice as desired.

On the exterior of reservoir 37 and surround-
ing plug 48, is lecated a pipe union or coupling
58 to which the fuid supply line §{ (shown in
Fig, 1) s attached in order to supply compressed
air or other suitable fiuid under pressure to the
rapping device. It is within the scope of my in-
vention to provide a filter 52 in the air supply
line at some suitable .point ahead of .orifice 49
in order to strain out solid particles which might
clog the orifice. This filter can be of fiberglass
or any other suitable material conventionally
used in filters.

When the rapper is on a high tension electrode
assembly as in Fig. 1, it is preferable to have the
supply line 8{ pass through a hanger 1§, as-de~
scribed in greater detail in the co-pending appli-
cations referred to abhove.

Although it is possible to vent exhaust ports
33 and bleeder ports 34 directly to the interior
of the precipitator, it is ordinarily preferred not
to do this because of the fact that dust carried
by the gas stream and corrosive gases, if present,
can enter the ports during periods of idleness

5 and cause corrosion or increased wear of the

parts. The reduction of useful life of the ham-
mer -from this cause is quite appreciable under
many circumstances. Tc overcome this difficulty,
it is desired to provide a shell or housing around
the cylinder into which the ports 83 and 34 ex-
haust.

This housing may take other forms than the
one shown herein, but in Fig. 3 it typically com-
prises a cylindrical member 53 which rests at its
lower edge on plate 8% and is in engagement at

" its upper edge with plate 54, which latter plate

also seats on a shoulder on the exterior surface
of cylinder 38, as shown. The entire assembly
is held rigidly in place by a plurality of boits
55 which .draw plates 54 and 3§ together and
force the bottom end of cylinder 29 into fluid-
tight engagement with its seat.in plate 8. The
annular space 56 between shell 53 and cylinder
30 is an exhaust charaber into which the cyl-
inder exhausts spent fiuid. This fluid leaves ex-
haust chamber 56§ through an outlet port §1.
The enclosed exhaust chamber may provide
adequate protection for the cylinder under some
circumstances; but where it is desired to provide
additional protection, as is especially the case
where the precipitator is treating corrosive gases,
a pipe union or coupling 68 is fastened to the
outside of.housing 52 over outlet port ‘57, An
exhaust line 61 is then attached to coupling ‘60,
as shown in Fig. 1. Exhaust line 60 passes up~
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wardly through an electrode assembly hanger 1§
and opens to the atmosphere outside the precip-
itator shell. " In this way, gas from the stream
within the precipitator is entirely excluded from
the interior of rappver 24 and the working parts
come into contact only with clean filtered air in-
troduced through supply line 54. .

Having described the construction of a pre-
ferred form of my invention, I shall now describe
its operation. The air supply line 5{ is connected
to a suitable source of compressed air, or any
other fluid adapted to this same purpose, such as
the reservoir of a conventional compressor unit.
Flow of fluid through supply line §{ is continual
during any rapping pericd during which hammer
24 is in operation; but since it is ordinarily sui-
ficient in rapping to strike the electrode assem-
bly with several blows and then wait for an in-
terval of several minutes before repeating this
rapping, there may be provided in supply line 51
suitable valve means, not shown, for periodically
shutting off the continucus flow of air through
the supply line. = For additional details of this
apparatus, reference may be made to Viels ap-
plication, Ser. No. 715,020 referred to above.

Compressed air from supply line 85f Dasses
through metering orifice 4% into reservoir 37 from
which it cannot escape when sleeve valve 48 is
lowered and closes passage 38. Assuming the

initial pressure within reservoir 31 tc be substan- 30

tially -atmospheric, as it is after the end c¢f each
operating stroke of the hammer piston, air pres-
sure within the reservoir builds up as air enters
through port 49. Becsuse the area of port 49 is
“s0.very small, pressure within the reservoir builds
up slowly; and, if no air were removed from the
reserveir, it would require several seconds to com-
pletely fill the reservoir, that is to bring the prss-
sure within the reservoir up to the pressure of
supply line B¢, The length of time required can
obviously be controlled by controlling the size
of metering orifice 49.

However, the hammer is designed fo operate at
some. predetermined pressure within reservoir 87
which is lower than the pressure within supply
line 54. By way of typical example, if the supply
line pressure is in the neighborhood of 75 to 80
pounds per square inch, the hammer is designed
to operate at a reservoir pressure in the neighbor-
hood of 40 to 50 pounds per square inch. Meter-

ing orifice 49 is suficiently small that it reguires.

severa)l seconds to fill up reservoir 37 to this pre-
determined operating pressure from substantially
atmospheric.

When the air pressure is the same cn both sides
of the valve 48, it seats fully by gravity as shown
in Fig. 3 and is supported in place by engage-
ment with pin 42. As the first effect of increased
pressure within reserveir 7, valve 48 rises slight-
1y because of the increased pressure on its under
side until it comes into engagement with ham-
mer 31, as shown in Fig. 4. The valve can rise
no further now because the weight of the hammer
is sufficient to hold down the valve which is stiil
in the closed position in which valve 48 prevents
the flow of fluid from the reservoir through inlet
38 into the cylinder. When the predetermined
operating pressure is reached in the reservoir,
the pressure on the under side of valve 49 is suffi-
cient to raise piston 2{; and the piston moves
upwardly relatively slowly until the valve reaches
the position of Fig. 5 in which it has lifted suffi-
ciently that the upper end of openings 4! are at
the top edge of valve guide 43. After the valve
moves beyond-this position so that openings 4i
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* haust ports 33.
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open into cylinder 3% above guide 43, air can flow
from the reservoir through the hollow interior of:
the valve and outwardly through ports 41 info
the lower end of the eylinder and fill the space
ingside the cylinder beneath piston 8i. 'The piston
is now exposed to air pressure over its entire low-
er end surface and moves upwardly as in Fig. 6
in which valve 28 is shown as fully open.

The unit pressure against the end surface of

.+ the piston is but slightly less than the predeter-

mined pressure within the reservoir at which

valve 40 opens because the additional space into

which the compressed air has expanded is rela- -
tively small. Consequently the piston is driven

upwardly with a relatively great force and strikes

a sharp, vigorous blow against anvil 28, reaching

at the end of its upward stroke the position shown

in Fig. 2. :

Exhaust ports 33 are located in thée walls of
cylinder 38 slightly below the lower end of the
piston when it has reached the extreme upward
range of travel shown in Fig. 2. In this way
the ports are covered during most of the forward
or upward travel of the piston, but are fully un~
covered to allow the escape of air from the cylin-
der when the piston reaches the end of its stroke.
When ports 33 are uncovered, the air within the
cylinder rapidly exhausts through them  into
chamber 58, sufficiently reducing the pressure
within the cylinder that piston 3§ is able to re-
turn, under the influence of gravity, to the rest
position of Fig. 3.

Bleeder ports 3£ are located near the bottom
of the cylinder, but sufficiently far up on the
walls that they remain fully covered by the pis-
ton until valve 48 is fully opened (Fig. 6). Of
course these ports cause some dimunition in pres-
sure during the upward travel of the hammer,
but they are sufficiently small that this decrease
in pressure is not sukstantial as compared with
what the pressure would be if ports 32 were not
present. The primary function of ports 34 is
to permit escape into chamber §8 of air trapped
within the lower part of the cylinder on the down-
ward stroke of the piston after it seals off ex-
For this purpose, the size of
ports 34 is large enough that a slight cushioning
effect is produced on the falling piston but at the
same time the piston is permitted to drop at-once
to a fully seated position with its peripheral flange
3fa in engagement with the seat 3% pro-
vided by the upper open end of the cylinder. It
is possible to omit ports 34, but in this case it
is necessary to provide somewhat greater .clear-
ance between the piston and the cylinder walls
in order that the air trapped benezth the piston
can flow by and escape either at the principal
exhaust ports or at the upper end of the cylin-
der. This increased clearance is not preferred
because it permits air to leak around the piston
during the power stroke and alsc causes the cyl-
inder walls to wear more rapidly.

‘When at the end of the power stroke air pres-
sure is equalized between the cylinder and air
reservoir 37, valve 48 returns to the closed posi-
tion under the influence of gravity. If for any
reason the valve does not previousiy close, the
falling piston engages the raised valve and pushes
it  downwardly to - a closed position, the
weight of the piston being sufficient to accom-
plish this even though the air pressure is higher
in the resérvoir than in the cylinder. Thus the
piston operates not only to hold the valve closed-
but also, if necessary, to close the valve. In order
to control the valve, the piston is sufficiently long
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axially that it engages the valve and holds it in
a closed position even when seated at 28a on the
cylinder. It can also engage the valve when
above the closed position and move it to that po-
sition.

In practice it has been found desirable that the
hammer be operated at the rate of from twelve
to twenty-four blows per minute, that is, the in-
terval between power strokes of the piston is
about three to five seconds. This frequency of
blows is established by the relationship of various
weights and areas and can be changed by any one
of several factors, but it may be summarized as
being determined by the rate at which air flows
through orifice 4% to fill the reservoir and the
force required to lift the valve and piston to open
valve 48. The frequency of operation being in-
herent in the design, it is maintained within nar-
row limits once the design has been established;
and for this reason the rapping device has bheen
termed “self-timing.” Ordinarily, it is unnecss-
sary that rapping .of the electrode assembly be
continued over any extensive period of time, as
it is only necessary to strike a sufficient number
of blows to loosen accumulated deposits on the
electrodes and then to cease rapping until de-
posits have accumulated again to an extent to
impair efficiency of the electrodes, at which time
rapping should again be instituted.

There is shown in Fig. 7 a modified form of my
invention which is designed according to the sams
general principles and operates in the same
fashion as described above, with the exceptions
specifically pointed out below. In this form
cylinder 63 is closed at both ends, the upper end
of the cylinder heing closed by plate 64 which
also serves as an anvil against which piston 65
strikes when it is driven upwardly. The shock
delivered to anvil plate 84 is transmitted through
bolts 66 to I-beam 87 upon which the rapper is
mounted. This particular type of construction
is especially adapted to mounting on collecting
electrodes, not shown in the drawing but or-
dinarily suspended from I-beam 671. In order to
transmit the shock of the blow with relatively
high efficiency, bolts 66 are tightened up to place
them under tension.

Piston 69 is made of uniform diameter through-
out its length so that it is necessary to provide
other means for supporting the weight of the
piston independently of valve 40. In order to ac-
complish this support of the piston, the central
portion of the piston is recessed, as shown in Fig.
7. This results in an annular surface or flange
650, adjacent the periphery of the piston, which
engages plate 78 that closes the lower end of
cylinder 3. The annular flange 652 need not be
continuous, although it is preferable that it be
continuous in order to provide the maximum
amount of surface engaging end plate 70.

The depth of the reecess is such that when the
piston is in the rest position of Fig. 7 with flange
65a¢ engaging plate 718 to support the weight of
the piston, none of the piston weight rests di-
rectly upon. valve 48, However, in this position
when valve 48 is raised by pressure in reservoir
12 the valve engages the piston before it reaches
an open position permitiing air to enter the cyl-
inder from the reservoir. In this way the piston
acts as previously described to hold the valve in
a closed position to prevent How of pressure Auid
into the cylinder at less than a predetermined
pressure in the reservoir at which the piston is
raised and the valve opened.

The modification shown in Fig. 7 further
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10

illustrates a form of my invention in which ex-
haust chamber 56 and housing 53 have been
omitted. This may be done when the rapper is
located outside the stream of dust-laden gas, as
is often the case with rappers on collecting
electrodes.

It will be obvious from the foregoing that plate
79 could be centrally recessed to lower the valve
from its present position sufficiently that the
piston can have a flat lower end and still engage
plate T8 only over an anuular area, as in Fig. 7.
This is simply a transfer of the piston recess, or
flange 68a, to the end plate of the cylinder.

Having described certain embodiments of my
invention, it will be apparent that various
changes in construction and arrangement of the
parts may be mades by persons skilled in the art
without departing from the spirit and scope of
my invention; and consequently I wish it under-
stood that the foregoing description is considersd
as illustrative of, rather than limitative upon, the
appended claims.

I claim:

1. In a pneumatic rapping device for an elec-
trical precipitator, the combination comprising:
a cylinder with its longitudinal axis extending up-
wardly, the cylinder having an outlet port in a
side wall and an inlet port in the bottom wall
commuricating with a fluid pressure chamber;
sliding valve means at the inlet port adapted to
open the inlet port when in raised position and
to close the inlet port when in lowered position;
and a fluid-pressure actuated piston freely mov-
able vertically relative to the cylinder and when
in rest position adapted to close the ouslet por:
and to hold the valve means in closed position
to prevent inflow of fluid at less than a prede-
termined pressure of fluid in said chamber.

2. A pneumatic rapping device for an electrode
assembly, comprising: a cylinder mounted on the
electrede assembly with its longitudinal axis ex-
tending upwardly, the cylinder having an outlet
port in a side wall and an inlet port in the bot-
tom wall; a fluid pressure reservoir beneath and
communicating with the cylinder through the
inlet port; a vertically movable valve member
regulating fluid flow through the inlet port and
movable between an upper position in which the
inlet port is open and a lower position in which
the inlet pert is closed and capable of limited ver-
tical movement without opening the inlet port;
and a fluid-pressure actuated piston freely mov~
able vertically relative to the eylinder and when
in rest position adapted to close the outlet port
and to hold the valve member in closed position
to prevent inflow of fluid at less than a predeter-
mined pressure of fluid in said reservoir.

3. In a pneumatic rapping device for an elec-
trical precipitator, the comibnation comprising:
a cylinder with its longitudinal axis extending
upwardly, the cylinder having an outlet port and
an inlet port communicating with a fluid pres-
sure chamiber; a sleeve valve slidably mounted at
the lower end of the cylinder to open and close
the inlet port and movable ypwardly to open
position in response to fAuid pressure in said
chamber; and a fAuid-pressure actuated piston
freely movable vertically relative to the cylinder
and when in lowered rest position adapted to
hold the valve means in lowered closed position
to prevent inflow of fluid at less than a prede-
termined pressure of fluid in said chamber, the
piston having an area exposed to fluid pressure
in the cylinder that is several times the area of
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the sleeve valve exposed to fluid under pressure
tending to open the valve.

4.- A rapping device as in claim 2 in which the
reservoir-has & fluid inlet of such small size that
several seconds are required to raise fluid pres-
sure therein to said predetermined value after
each release of fluid from the reservoir.

-5. In a pneumatic rapping device for an elec-
trical precipitator, the combination comprising:
a cylinder. open at the upper end and having
an inlet port at the other end; valve means at the
lower end of the ¢ylinder adapted to open and
close  the -inlet-port, said valve means compris-
ing-a vertically movable valve member movable
to a raised position in response to fluid pressure
outside the cylinder-in which the valve raember
.opens- the -port and projects into the cylinder
and -movable to a lowered position in which the
valve member-closes the port and is substantially
all below the end of the cylinder; a fluid-pres-
sure actuated piston freely movable relative to
the cylinder and provided with a flange at the
upper end having a diameter larger than the in-
ternal diameter of the cylinder, the flange when
seated on the upper end of the cylinder support-
‘ing the piston in its rest position; the piston be-
ing of sufficient length axially to engage and
hold the.valve means in a lowered closed position
when the piston is in said rest position; and a
fluid reservoir communicating with the cylinder
- through the inlet port and having a fluid inlet
of relatively small diameter so that when fluid
under pressure is supplied continuously thereto
several seconds are required to fill the reservoir.

6. In a pneumatic rapping device for an elec-
trical precipitator, the combination comprising:
a cylinder with its longitudinal axis extending up-
- wardly and having an inlet port formed by a
bore located in the end wall of the cylinder and
-eommunicating with a fluid pressure chamber; a
sliding valve member in the port having a fluid
passage opening at one end to a surface of the
valve member that slidably engages the end wali,
the bore wall covering the fluid passage to close
the port when the valve member is lowered and
uncovering the passage to open the port when
the valve member is raised in response to pres-
sure in said chamber, the valve member being
capable of limifed movement while keeping the
port closed; and a fluid-pressure actuated pis-~
ton freely movable relative to the cylinder, said
cylinder and piston having cooperating means
other than the valve meimmber to support the
weight of the piston in a rest position in which
the piston engages the valve to hold it in a
lowered closed position, the valve member being
capable of downward movement to a position out.
of engagement with the piston in said rest posi-
tion.

7. In an electrical precipitator, a rapping de-
vice for an electrode assembly, comprising: a
cylinder mounted on the electrode assembly with
its longitudinal axis extending upwardly, the
cylinder having a pair of outlet ports and an in-
let port communicating with a fluid pressure
chamber; a valve member slidably mounted to
open and close the inlet port, and capable of
limited sliding movement without opening the
inlet port; and a fluid-pressure actuated piston
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freely movable relative to the cylinder and when
in rest position adapted to close said outlet ports
and to hold the valve member closed to prevent.
inflow of fluid at less than a predetermined pres-
sure of fluid in said chamber; one of said outlet
ports being of relatively large diameter to ex-
haust fluid rapidly from the cylinder and lecated
near the upper end of the cylinder to be uncov-
ered by the piston near the end of its upward
stroke, and the other of said outlet ports being
of relatively small diameter and located near the
hottom of the cylinder to be uncovered after rela-
tively short movement of the piston above the rest
position. ’

8. In a pneumatic rapping device for an electri-
cal precipitator, the combination comprising: a
cylinder mounted with its longitudinal axis ex-
tending upwardly, the cylinder having an outlet
port in a side wall and an inlet port in the bot-
tom wall communicating with a fluid pressure -
chamber; a fixed valve guide in the bettom wall
of the cylinder having a hore; a valve member
slidable in the guide bore with an exterior sur-
face in sealing engagement with the guide bore
wall and provided with a fluid passage communi-
cating with said pressure chamber and opening
at one end to said exterior surface of the valve
member to communicate with the cylinder when
the valve member is raised relative to the valve
guide, the fluid passage being closed to the cylin-
der by the kore wall when the valve member is
lowered in the valve guide; and a fluid-pressure
actuated piston freely movable vertically relative
to the cylinder and when in lowered position in
the eylinder adapted to hold the valve member in
lowered position to prevent inflow of fluid at less
than a . predetermined pressure of fluid in the
pressure -chamber. S .

9. In a pneumatic rapping device for an elec-
trical precipitator, the combination comprising: a
cylinder mounted with ifs longitudinal axis ex-
tending upwardly, the cylinder having an outlet
port in & side wall and an inlet port formed by a
bore in the bottom wall communicating with a
fluid pressure chamber; sliding-type valve means
comprising a valve member in said bore, the valve
member having a fluid passage in communication
at one end with the fluid pressure chamber and
being slidable in the bore between a raised open
position in which the ofther end of the fluid pas-
sage communicates with the cylinder and a low-
ered closed. position in which the bore wall closes
said other end of the fluid passage; and a fluid-
pressure actuated piston freely movable. verti-
cally relative to the cylinder and when in low-
ered position in the cylinder adapted to hold the
valve member in lowered position to prevent in-
flow of fluid at less than a predetermined pres-
sure of fluid in the pressure chamber.

ROBERT A, DAWSON.
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