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8 Claims. 

The invention relates in general to a Safety 
control device for regulating an electrically ener 
gized mechanism by the flow of fluid through a 
conduit and the invention is illustrated herein in 
connection with the air Washing apparatus of 
pneumatic Systems for conveying ashes and simi 
lar material. 

In pneumatic conveyer systems of this type, 
the air discharging the material into a bin or 
receptacle is filled with dust and it is desirable 
that such dust laden air be washed before it is 
discharged into the atmosphere and for this pur 
pose, the conveying system includes a chamber 
in which the air is Washed by water SprayS. It 
is important that there be an uninterrupted flow 
of water during operation of the conveying sys 
ten as otherwise the air Washing device SOOn 
becomes clogged with the fine dust and is in 
effective when water is later turned on. 
The invention contemplates the provision of 

a flow contacting apparatus in the pipe, supply 
ing water to the air washing device, which will 
prevent the pneumatic conveyer from Operating 
when there is a total or partial failure of the 
water supply to the air Washing chamber. 
The invention is illustrated in connection with 

a motor actuated exhauster Operable to cause 
dust aden air to flow into the Washing chamber 
and its removal therefrom after being washed 
and is also illustrated in connection with an 
electrically controlled steam exhauster which de 
livers dust laden air into the Washing chamber 
and the primary object of the invention is the 
provision of a simple form of circuit closer op 
erable to break the electrical circuit used in 
operating the systems and thereby prevent the 
motor or steam exhauster from operating when 
there is less than a predetermined flow of water 
through the Supply pipes. 
Another object of the invention is the provi 

sion, in combination with pneumatic conveyer 
systems of the kind described, of an improved 
fluid actuated flow contacting apparatus which 
is responsive to the flow of fluid through a pipe 
or conduit and is automatically operable by Such 
flow to maintain the circuit closed and to permit 
operation of the conveyer system when the rate 
of flow of fluid through the pipe is equal to Or 
greater than a predetermined amount, the ap 
paratus being also operable to open the circuit 
and prevent operation of the system when the 
rate of fluid flow through the pipe falls below 
such predetermined amount. 
A further object of the invention is the provi 

sion, in pneumatic conveyer systems having air 

(C., 183-21) 
Washing devices of the kind described, of means 
adapted to automatically prevent the conveyer 
Systems from operating except when there is a 
Substantial flow of Water to the air washing de 
WCe. 
Many other objects and advantages of the 

construction herein shown and described will be 
Obvious to those skilled in the art. 
To this end, my invention consists in the novel 

construction, arrangement and combination of 
parts herein shown and described and more par 
ticularly pointed out in the appended claims. 

In the drawings, wherein like reference char 
acters indicate like or corresponding parts: 

Fig. 1 is a diagrammatic view of a pneumatic 0 
conveyer system operated by an electrically 
driven mechanical exhauster embodying the de 
vices of the invention; 

Fig. 2 is a side elevational view of a flow con 
tactor embodying the principles of the invention, 
the same being partially broken away to show 
the interior; 

Fig. 3 is an end view of the device shown in 
Fig. 2; and 

Fig. 4 is a diagrammatic view of a pneumatic 
Conveyer System operated by a steam exhauster 
and embodying the devices of the invention. 

Referring now more particularly to Fig. 1 of 
the drawings, the numeral 10 generally desig 
nates an air Washing chamber forming part of 
a pneumatic System for conveying ashes and 
other more or less finely comminuted material. 
Water is delivered to the chamber 10 through a 
pipe line 11 connected with a source of Supply 
(not shown). The pipe 11 is controlled by means 
of a valve 12 and terminates in a plurality of 
branch pipes 13 each projecting into the cham 
ber 10. A plurality of spray nozzles 14, mounted 
One on each end of the branch pipes 13, are ar 
ranged about the chamber 10 and the water dis 
charged therefrom in the form of sprays col 
lects in the bottom of the chamber. A conduit 
16 connects the chamber 10 with an air tight 
material bin 17 into which ashes or other mate 
rial is discharged from a conduit 18. The con 
duit 18 terminates in an open end member 19 
adjacent to which is a section providing an aper 
ture 20 by means of which material to be con 
veyed is permitted to enter the conduit. The 
material bin 17 is provided with a discharge gate 
21 shown in open position but which normally 
remains closed by vacuum during operation of 
the device and opens at intervals by pressure re 
sulting from the weight of the material Con 
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tained in the bin, when the partial Vacuum in 
the bin is relieved. 
A conduit 22 has one expanded end 23 termi 

nating in the air Washing chamber 10 between 
and preferably projecting below the nozzles 14. 
An exhauster 24, actuated by a motor 25 and 
interposed in the conduit 22, Creates a Vacuum 
and causes a flow of ail through the conduit 18, 
the material bin 17, the conduit 16, the air Wash 
ing chamber 10 and the conduit 22. The ex 
hauster 24 is adapted to create Sufficient vacuum 
in the channber l0 and bin 7 to cause ashes and 
Similar material to be conveyed through the Con 
duit 18 and discharged into the bin 17. The 
major portion of the material So carried by the 
conduit 18 is sufficiently heavy that it remains in 
the bin 17. However, a considerable portion of 
fine dust particles remains SuSpended in the at 
tenuated air and are drawn through the COn 
duit 16 into the air Washing chamber 10 Where 
the air is washed free from dust by the SprayS 
coming from the nozzles 14. The discharge end 
of the pipe 16 is SO positioned that the dust laden 
air in moving to the inlet end of the conduit 22 
necessarily passes through the Water SprayS pro 
vided by the nozzles 14 and is thoroughly Washed 
before entering the conduit 22. The Water from 
the Sprays collects in the bottom of the chamber 
10 and is released at intervals by means of the 
check valve 28. The Side and botton Walls Of 
the chamber 10 are kept washed free from silt 
by the action of the SprayS and if for any reaSCIl 
the supply of Water should stop during Opera 
tion of the exhauster, the fine dust particles 
would collect on the damp Side and bottom Walls 
of the chamber. Conductors 26 and 27 provide 
a circuit connecting the motor 25 With a Source 
of electrical energy (not shown) and means is 
provided for breaking the circuit should there 
for any reason be a failure to deliver Water 
through the pipe 1 into the chamber 10 Since 
Other Wise the dust discha'ging into the danp 
chamber Will adhere to the Wet Surfaces and 
render the Washing device ineffective by reason 
Of the resultant clogging and choking thereof. 
The means provided for preventing Such clog 

ging or choking of the air Washing device Com 
priseS apparatuS, generally designated by the 
numeral 9, interposed in the water pipe 11 be 
tWeen itS discharge end and the Valve 12. 
operating SWitch 41 interposed in the conductor 
26 is Operable to normally open and close the 
circuit for Operating the notor. The apparatus 
9 is Operable, independently of the SWitch 41, to 
break the circuit and prevent the motor 25 from 
operating the exhauster 24 should the flow of 
Water through the pipe 1 stop altogether Or 
fall below a predetermined minimum amount 
by reason. Of Cornplete Or partial closure of the 
Valve 12 Or by reaSOn of exhaustion of the water 
Supply, choking cf the pipe, or the like. 
The apparatuS 9 is shown in Figs. 2 and 3 as 

Comprising a body or casing 29 having a side 
or cover 30 renovably fastened thereon by a 
plurality of bolts 31. An inlet opening 32 and 
an outlet Opening 33 are respectively adapted to 
receive the adjacent ends of the pipe sections 
11. A gasket 34 is positioned between the casing 
29 and the COver 30 to prevent leakage of water 
through the Walls of the contactor 9. 
A shaft 35, pivotally mounted in the upper por 

tion of the casing 29, has one end projecting from 
the casing and providing a mounting for an arm 
36. Packing 38 is compressed by a gland 39 in 
proper position to prevent leakage of water around 

An 

1,965,866 
the shaft 35. A plate 37, positioned inside the 
Casing 29, is fixedly mounted on the shaft 35. 
The Weight of the plate 37 tends to keep it in ver 
tical position adjacent the inlet opening 32 as 
ShoWn in dotted lines in Fig. 2 and the plate is 
of Sufficient length. So that it partially covers the 
inlet Opening When in Such vertical position. The 
Outlet Opening 33 is preferably opposite to and 
slightly above the inlet opening 32 and flow of 
Water through the pipe 11 and the Casing 29 in 
Volume Sufficient to Supply the nozzles 14 and 
provide sprays effective to Wash the air in the 
chamber 10 Will also be Sufficient to maintain the 
plate 37 and the shaft 35 in their respective full 
line positions wherein the arm 36 is horizontal. 
A complete cessation of flow of Water through the 
Casing 29 or a partial Cessation of flow resulting 
in an insufficient delivery of Water to provide 
proper Sprays in the chamber 10, Will permit the 
plate 37 to move back towards its vertical or dotted 
line position. The lower end of the plate 37 is 
preferably inclined to the main body thereof in 
Order that it will not impede the flow of Water 
through the casing. In its elevated position, the 
lower end of the plate 37 provides a Surface ap 
proximately parallel to the direction of flow of 
the current, this arrangement being effective to 
hold the plate out of the path of the water when 
flowing in volume sufficient to supply the SprayS. 
A mercury Switch 40, mounted on the arm 36, 

is so arranged as to complete the circuit through 
the conductors when the arm is in its full line 
horizontal position corresponding to the elevated 
position of the plate 37 and to break the circuit, 
When the arm is inclined by reason of the plate 
moving towards its vertical position upon partial 
or complete cessation of the flow of water through 
the casing 29. The described novenent of the 
plate 37 thereby automatically operates to break 
the circuit and prevent Operation. Of the motor 25 
except when the flow of water through the pipe 
11 and casing 27 is Sufficient to neet the prede 
termined requirements of the Sprays in the 
chamber 10 and the exhauster and the conveyer 
Systern actuated thereby are inoperable except 
When Water is flowing through the pipe ill ample 
for the purpose desired. 

Fig. 4 illustrates a conveyer System wherein the 
vacuum for conveying material is provided by a 
Steam jet air exhauster generally designated by 
the numeral 46 and positioned in the conduit 16 
between the material bin and the air Washing 
chamber 10. The Vacuum Created in the material 
bin 17 by the exhauster 46 is sufficient to draw 
material through the conduit 18 and to convey 
the dust laden air into the air Washing chamber 
0 in the Sane manner as described for the motor 
actuated exhauster 24. Water is delivered into 
the chamber 10 through a pipe 48 terminating 
in a plurality of branch pipes 50 each having a 
spray nozzle 51 mounted on the end thereof. The 
pipe 48 is connected With a Source of Water supply 
(not shown) and the fiOW of Water is controlled 
by means of a valve 49. 
A pipe 52 connected Witn a Source of Steam 

Supply (not shown) supplies the exhauster 46 
With steam in Sufficient quantities to produce the 
required vacuum in the bin 17 and conduit 8. 
The dust laden air discharged into the chamber 
10 from the conduit 16 passes through the sprays 
provided by the nozzles 5 and escapes from the 
chamber 10 into the open air through a conduit 
47 projecting from the top of the chamber. 
A notOl' Or Solenoid operated Steam valve 53 

Controls the flow of steam through the supply line 
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52. A pair of conductors 56 and 57 provide a cir 
cuit connecting the electrically operated valve 
53 with a source of electrical energy 55. A Switch 
58 interposed in the conductor 56 is normally 
operable to open and close the circuit provided by 
the conductors 56 and 57. The circuit through 
the conductors 56 and 57 is also controlled by a 
mercury switch 36 interposed in the conductor 57 
and mounted on a flow contactor 9 of the kind de 
scribed for the embodiment shown in Fig. 1. The 
apparatus 9 is interposed in the water Supply pipe 
48 and operates the Switch 36 to break the circuit 
when the flow of water. through the pipe 48 is 
inadequate and to close the circuit when suff 
cient water is delivered to the chamber 10 to 
Wash the air. 
Thus, it will be seen that I have provided in 

combination with conveyer systems of the kind 
described, novel means for preventing the opera 
tion of such systems except when there is flow 
of water into an air washing chamber in an 
amount to adequately wash the dust laden air. 

Having thus described my invention, it is ob 
vious that various immaterial modifications may 
be made in the same without departing from the 
scope of the invention; hence I do not wish to be 
limited to the precise construction, arrangement 
and combination of parts herein shown, or uses 
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mentioned. . . 
What I claim as new and desire to secure by 

Letters Patent is: 
1. In combination, an air washing chamber, 

apparatus for inducing a flow of air through Said 
chamber, means for delivering water into said 
chamber to wash the air passing therethrough, 
and means operable to actuate said apparatus 
during delivery of water into said chamber, said 
means being inoperable to actuate said apparatus 
when the flow of water into the chamber ceases. 

2. In combination, an air washing chamber, 
apparatus for inducing a flow of air through said 
chamber, means for delivering water into said 
chamber to wash the air passing therethrough, 
and means operatively connecting the water de 
livery means with said apparatus adapted to pre 
vent the actuation of said apparatus except when 
water is being delivered into said chamber. 

3. In combination, an air Washing chamber, 
apparatus for inducing a flow of air through said . 
chamber, means for delivering water into said 
chamber to wash the air passing therethrough, 
and means operatively connecting the water de 
livery means with said apparatus adapted to 
prevent the actuation of said apparatus when 
water is being delivered into said chamber at less 
than a predetermined rate. 

4. In combination, an air washing chamber, 
electrically controlled apparatus for inducing a 
flow of air through Said chamber, means for de 
livering water into said chamber to wash the air 
passing therethrough, and means operable by 
the flow of water to said chamber to start the 
electrically controlled apparatus and to stop Said 
apparatus upon cessation of the flow of Water to 
Said chamber. 

3. 
5. In combination, an air. Washing chamber, 

electrically controlled apparatus operable to in 
duce a flow of air through said chamber, a pipe 
for delivering water into said chamber for wash 
ing air passing therethrough, an electric Switch 
controlling said apparatus, and a device inter 
posed in said pipe and operable by the flow of 
Water therethrough to close said Switch, said 
device being Operable by the cessation of Said flow 
to open the switch and stop the operation of said 
apparatus. 

6. In combination, an air washing chamber, 
apparatus for inducing a flow of air through said 
chamber, a conduit for delivering water into said 

: chamber to Wash the air, an electric circuit for 
controlling the operation of said apparatus to 
induce a flow of air through said chamber, a plate 
pivotally mounted in the conduit and operable 
by the flow of water to be swung out of the path 
thereof, a mercury Switch operable to open and 
close said circuit, and means connecting said 
Switch with said plate in a manner whereby the 
SWitch is moved to circuit closing position by the 
movement of said plate resulting from the flow of 
Water through the conduit, said switch being 
moved to circuit breaking position by the return 
movement of the plate resulting from the cessa 
tion of flow of water through the conduit. 

7. In combination, an air washing chamber, 
apparatus for inducing a flow of air through said 
chamber, a conduit for delivering water into said 
chamber to wash the air, an electric circuit for 
controlling the operation of said apparatus to in 
duce a flow of air through said chamber, a shaft 
mounted in the conduit with one end projecting 
therefrom, a plate fixedly mounted on the shaft 
With one end normally positioned in the path of 
Water flowing through the conduit and operable 
by Said flow of water to be swung out of the path 
thereof and to thereby rotate the shaft, and a 
mercury Switch mounted on said projecting end 
Of the shaft, said SWitch being in circuit break 
ing position when the plate is in its normal posi 
tion and in circuit closing position when the plate 
is swung out of the path of the fluid. 

8. In combination, an air washing chamber, a 
pipe operable to discharge water into said cham 
ber, a conduit operable to convey air through said 
chamber, apparatus operable to move air through 
Said conduit, a motor operable to actuate said ap 
paratus, an electric circuit connecting said motor 
with a Source of electrical energy, a switch op 
erable to open and close said circuit, a device 
comprising a casing having oppositely positioned 
inlet and outlet openings with which said pipe 
is connected, a pivotally mounted plate suspended 
in the casing between said openings, said plate 
being movable from its normal Suspended position 
to a position inclined thereto upon flow of water 
through the casing, and means operatively con 
necting said plate with said switch whereby the 
Switch opens the circuit when the plate is in its 
normal Suspended position and closes the circuit 
when the plate is in said inclined position. 
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