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UNITED STATES PATENT OFFICE 
2,599,197. 

CONTROL SYSTEM FORCATALYTIC 
REACTORS 

Norman F. Prescott, Wenhan, Massassignior to 
Atwood & Morrill Co., Salem, Mass, a corpo 
ration of Massachusetts 

Application June 20, 1947, Serial No. 56,068 

This invention rélates to a system in which a 
Current of air is maintained at a predetermined 
pressure so. as to flow in a given direction and in 
particular to a control system-embodying a check 
valve and means for closing the same to prevent . 
Counterflow. 
The aforesaid system forms part of a cracking 

process wherein a catalystina finely-divided form 
is air borne, that is, held in suspension and in a 
constant state of agitation in a catalyst tower by 
a current of air under pressure, veireated and 
maintained by a blower, and led to the tower 
through a suitable conduit. The biower is nor 
mally constantly driven by any suitable means 
Such as a motor, a steam turbine, or the like, but 
through faulty operation, accident or other rea 
Son the blower may stop or slow downtimaterially. 
Hence, there may be a complete failure of air 
preSSure or Such a drop therein in the conduit 
as to be insufficient to support the catalyst in 
the tower, and as a result...there will be a back 
flow of the catalyst toward the blower. When 
this happens the blower becomes clogged with 
the catalyst which results in loss of production 
and damage to the equipment. To prevent this, 
it has been customary to place -a, -check wave 
in the conduit between the blower and the catas 
lyst tower operable upon reduction or failure of 
the air pressure to close the conduit. Because of 
the fact that such valves normally occupy a wide 
Open position for long periods of time, due to 
infrequent operation, their bearings becoming 
dirty or rusty so that they stick and do not close 
readily and quick enough to prevent flow back. 
For this reason there have been provided valve 
actuating-means for positively-closing the check 
valve, this means being connected in to the oil 
pressure system of the turbine so that if the tur 
bine is shut down by the overspeed trip or slows 
down due to a drop in steam pressure the valve 
will automatically be closed by the accompany 
ing drop in pressure in the oil pressure-system. 
Such a control system is sluggish and unre 

liable in operation, since it is possible for the 
air pressure in the conduit to fall sufficiently to 
permit the catalyst to gradually creep back in 
the conduit by slowing down of the turbine with 
out an accompanying drop in the oil-pressure 
which is sufficient to actuate the aforesaid valve 
actuating means; hence an object of this inven 
tion is to provide other and more reliable means 
independent of the turbine:oil pressure for initi 
ating closing movement of the valve as soon as 
the catalyst begins to creep back irito the icon 
duit. 

11. Claims. (CI. 23-288) 
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Accordingly, as illustrated herein, the inven 

tion resides in one aspectin a system, in which air 
pressure created by a blower unit is employed to 
maintain a finely divided solid matter in SuS 
pension at a place of suspension, that is a Cata 
lyst tower, in which a check valve is disposed in 
a conduit between the blower unit and the tower, 
which is free to move between a closed and open 
position and which is:normally held-open by the 
air pressure in the conduit and in which a de 
tector such as a photoelectric device, or the like 
means responsive to the presence of suspended 
particles in the air stream, is disposed in the 
conduit at the upstream side of the check valve, 
that is, between the check valve and the catalyst 
tower, the detector being connected with a relay 
or the like capable of effecting the actuation of 
the -check valve to a closed position upon detec 
tion of the presence.of solid particles in the con 
duit. There is interposed between the check valve 
and the detector an actuator movable from an inoperative to an operative position and to effect, 
by movement to its operative position, operation 
of the check-valve to a closed position. The actu 
ator is held during normal operation of the sys 
tem in an inoperative position by fluid pressure 
from the blower-driving mechanism and is only 
permitted to become operative at such times as 
the aforesaid photoelectric device, or the like 
means, detects particles in the conduit, where 
upon a valve associated with the fluid pressure 
system is operated to vent or relieve the pres 
sure, the valve being normally held in a closed 
position against spring lineans by a latch oper 
ated by a solenoid-or the like associated with the 
détector -so as to permit the valve to open the 
verit in response to operation of the detector. 
*The detector preferably comprises, a photoelecas 

tric means, such as the conventional light:sensi 
tive-cell, and light source mounted in tiamet 
rically disposed openings in the wall of the con 
duit. Each element includes a tube let into the 
wall of the iconduit and preferably provided with 
a hardened glass lens at its exposed inner end 
substanitially flush with the sinner. Surface of the 
conduit to resist aheasion and pressure and to 
exclude dirt therefrom.. These lenses may be 
come tirty or 'fogged by dust and moisture, and 
hence effect improper operation of the control 
System when there is no solid matter present in 
the conduit, :So that at intervals they should be 
cleaned. It is another object of this invention 
thereforetto provide means for:removably mount 
ing the elements of the photoelectric means in 
the Walls of the Conduit; so that they may be re 
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moved without reduction in the air pressure in 
the System and/or without having to shut down 
the System. 
Accordingly invention also resides in the means 

for removably mounting the elements of the 
photoelectric means in apertures in the Walls of 
the conduit and means associated therewith for 
closing the apertures left by the elements when 
they are removed for cleaning purposes without 
reduction of the air pressure in the System. The 
aforesaid means comprise housings secured to the 
wall of the conduit over the apertures therein, 
the housings having bearing apertures aligned 
with the openings formed in the conduit for the 
reception of the elements of the photoelectric 
means and in which they are slidably disposed 
with their ends flush with the wall of the conduit, 
and a valve member rotatably mounted within 
each housing operable when an element is with 
drawn from the housings to close the associated 
bearing aperture. ... " 

The invention will now be described in detail 
with reference to the accompanying drawings 
which illustrate what is now considered a pre 
ferred embodiment of the invention. In the 
drawings: 

Fig. 1 is a diagrammatic layout of a preSSure 
system in which there are pressure creating 
means, a conduit for conducting air under preS 
sure from the pressure creating means to a cata 
lyst tower and valve means in the conduit for 
preventing back flow of catalyst in the System; 

Fig. 2 is a section on the line 2-2 of Fig. 1 
showing the mounting for the photoelectric ele 
ments; 

Fig. 3 is a section on the line 3-3 of Fig. 1 
showing the valve closing means; 

Fig. 4 is a section on the line 4-4 of Fig. 3 
showing the closure valve in a closed position; 

Fig. 5 is a section through a pilot valve, the 
position of which is controlled by reduction of the 
oil pressure in the turbine oil pressure System; 

Fig. 6 is a section through a pilot valve, the 
position of which is controlled by the presence 
of solid matter in the conduit; 

Fig. 7 is an elevation, partly in section, On the 
line 7-7 of Fig. 6; 

Fig. 8 is a transverse section through one of the 
housings for removably attaching the photoelec 
tric elements to the wall of the conduit, showing 
an element in position; and 

Fig. 9 is a similar section showing the element 
removed and the Valve closed. 

Referring to Fig. 1 the system is illustrated 
as comprising a conduit O which is connected 
at one end to a blower or fan 2 and leads there 
from to a catalyst tower a fragmentary portion 
of which is shown at the right-hand side of Fig. 
1. The blower 2 is driven by a turbine 4 which 
is supplied with steam from a pressure line f6. 
Interposed in the conduit to between the fan 12 
and the catalyst tower is a check valve housing 
8 which, as shown in Figs. 3 and 4, contains a 
check valve 20. The check valve 20 has fixed 
thereto an arm 22 having integral With an end 
thereof a sleeve 24 (Fig. 3) which is mounted for 
free rotation on a shaft 26 so that the check 
valve is free to swing between open and closed 
positions. 
In order that the check valve may positively be 

moved toward a closed position, however, one end 
of the sleeve 24 has diametrically disposed re 
cesses 28 cut therein with which cooperate dia 
metrically disposed shoulders 30 formed on a 
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4. 
bearing member 34 which is one of a pair of bear 
ing members 32 and 34, in which the ends of the 
shaft rest and which support the shaft between 
the Walls of the housing 8. By rotation of the 
bearing member 34 in a clockwise direction as 
Seen in Fig. 4, one of the shoulders 30 may be 
brought into engagement with a forward wall at 
One end of the recess 28 which it occupies to 
apply a force to the check valve to close it and 
to hold it in a closed position. The bearing mem 
ber 34, however, is normally held in an inopera 
tive position, as shown in Fig. 4, wherein the 
shoulders 30 occupy a substantially horizontal 
position and when so held, because of the width 
of the notches 28, it is evident that the check 
valve is free to Swing between a closed and an 
open position without interference. 

Rotation of the bearing member 34 is effected 
as follows: Extending laterally from the bearing 
member 34 is a shaft 36 which, as shown in Fig. 
1, is connected by an arm 38 to the upper end 
of a piston rod 40. The piston rod 40 passes 
through an end wall of a cylinder 42, a suitable 
gland 44 being provided for this purpose and 
has fixed to its lower end a piston 46. There 
is disposed between the upper closed end of the 
cylinder and the piston, surrounding the rod 40, 
a compression Spring 48 which normally urges 
the piston toward the bottom of the cylinder 
and When urged in this direction urges the arm 
38 in a clockwise direction as seen in Fig. 1, 
Which in turn rotates the bearing member 34 in 
a clock Wise direction. So as to close the check 
valve 20 as hereinbefore pointed out. 
The Spring 48 however is normally held in 

active by fiuid pressure which is delivered to the 
underside of the piston 46 at the lower end of 
the cylinder 42 by oil delivered thereto under 
pressure through a conduit 50 which, as shown 
in Fig. 1, is connected into the oil pressure 
System of the turbine 4. As long as the oil 
preSSure in the turbine oil pressure system re 
mains normal the pressure against the underside 
of the piston 46 will be sufficient to oppose the 
force of the Spring, 48. If, however, through 
any reason the oil pressure in the turbine oil 
preSSure System drops by reason of a reduction 
in Speed of the turbine, for one reason or another, 
or of a shutting down of the system, the oil 
preSSure below the piston 46 will be vented as 
Will appear hereinafter and the spring 48 will 
force the piston 46 downwardly and hence move 
the check valve to a closed position. 

It is to be observed that while the spring 48 
is Strong enough to move the check valve to a 
closed position, that is, to overcome any sticking 
of the valve on the shaft it is light enough so that 
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its full force is insufficient to hold the check valve. 
in its closed position against the normal air pres 
Sure in the System, the spring creating only rel 
atively Small back pressure on the check valve. 
For example, the following back pressures in 
pounds per Square inch were observed for valves 
of the following diameters in inches: 

w p. S. i. 
16' valve-------------------------------- 180 
18' valve-------------------------------- 1.29 
20' valve------------------------------- 95 
24' valve---------- - - - - - - - - - ------------- 57 

Hence, if the check valve is accidentally closed, 
it is not held in a closed position with sufficient 
preSSure to shut down operation of the system. 
A fall in pressure in the turbine oil pressure 

System is caused to by-pass, that is vent the oil 



2,599,197. 
5 

in the lower portion of the cylinder 2 through 
a passage 52 leading therefrom to a passage 54 
formed in a pilot valve housing 56 (Fig. 5), the 
pilot valve housing and cylinder being secured 
together with the passages 52 and :54 in registra 
tion by suitable flanges surrounding the Same. 
The pilot valve housing 56 has in it a 'slide Valve 
58, the lower end 60 of which is adapted to en 
gage a waive seat 62 at the inner end of a paS 
sage 64 opening into a chamber within the valve 
housing with which the passage 54 communi 
cates. As shown in Fig. 1 the outer end of the 
passage 64 is connected to a short leader 66, the 
atter being connected to a return duct 68 which 
carries the oil back to an oil reservoir 0 of the 
turbine. The valve 58 is normally held against 
its seat by oil pressure in the turbine-oil pres 
sure system conducted thereto through a con 
duit 2 which enters the upper portion of the 
valve housing at 74 and -acts on the upper Sur 
face of an enlarged head 76 formed integral with 
the pilot valve 58. When the pressure in the 
turbine oil pressure system falls, however, a 
spring 8, disposed around the slide valve be 
tween the head 76 and lateral shoulders 80 
formed internally of the housing, moves the Slide 
valve upwardly to lift its end 60 from the Seat 
62 so as to permit oil from the lower part of the 
cylinder 42 to pass from it into the valve housing 
56 and out through the passage 64. 
Although the aforesaid means will provide for 

closing of the check valve 20 upon shutting down 
of the turbine or upon material reduction of the 
speed thereof, this invention however contem 
piates the use of additional and more sensitive 
means for closing the valve 20 which depends 
solely upon the presence of solid matter in the 
conduit indicative of flow back, and as illustrated 
herein comprises photoelectric means adapted 
when actuated to vent the oil pressure in the 
cylinder 52 in a manner somewhat Similar to 
that just described. Accordingly, and as illus 
trated in Fig. 6, there is bolted to the opposite 
side of the cylinder 42 by means of Suitable 
fanges a valve casting 84 (Fig. 6) having a 
lateral passage 82 therein leading to a central 
longitudinal chamber 90 within which there is 
disposed a slide valve 86. The slide valve 86 has 
a lower end 88 arranged closely to engage the 
chamber 9 and to cover the lateral passage 84 
leading into it. The lower end of the chamber 
is open and a flange 92 formed on the valve cast 
ing surrounding the same provides means for 
bolting thereto the flanged end 94 of the con 
duit 68 (Fig. 1) so that movement of the slide 
valve 8 in the chamber 9 to uncover the pas 
sage 82 will permit venting of the oil from the 
cylinder 42 to the return duct 68 of the turbine 
oil reservoir. The slide valve 8 is connected to 
the lower end of a valve rod 94 which has fixed 
to its upper end a cap 96 arranged to slide tele 
scopically in an enlarged recess '98 formed in a 
hollow post fixed to the top of the valve casting 
and between which and the botton of the receSS 
there is disposed a spring 00. The valve stem 
A has an annular shoulder C2 formed thereon 
by turning it down in diameter, and this annular 
shoulder is adapted to be engaged by a shoulder 
94 formed on a shaft -106, by cutting a slot 08 

halfway through it from side to side. The shaft 
G6 is journaled at its opposite ends in bearings 
to formed laterally of the post and has fixed 
to one end an arm 2 (Fig.6) which is arranged 
to be held in engagement with one end of a 
plunger 4 of a solenoid ff0, the latter being 
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6 
fixed to a bracket extending laterally from the 
casting. A Spring 8 (Fig. 7), surrounding a 
reduced portion of the shaft 06 and seated in a 
recess .22 formed in One of the bearings, Serves 
yieldably to hold the arm f2 in contact "With 
the plunger 4. In the full line position shown 
in Fig. 6 the Shoulder G4 is in engagement With 
the aninular shoulder 2 and thus holds the 
Valve 86 in a closed position in Opposition to the 
spring ?o. Upon excitation of the Solenoid f6 
however, the arm 2 is moved to the dotted line 
position, thereby withdrawing the shoulder if 04 
from the shoulder 2 so that the spring 00 
raises the Valve rod 94 and hence opens the Walve 
3 to permit venting of the oil from beneath the 
piston A6. The slide valve may be closed after 
the condition in the System has been remedied 
by manually pressing the cap 96 SO as to reengage 
the shoulder f2 with the shoulder f4. 
The Solenoid f: 6 is excited by photoelectric 

means if 22 (Fig. 1) to which it is connected by 
way of a relay 24, suitable electric connections 
26, being provided for connecting the photoelec 

tric means, relay and solenoid to an outside 
Source of electric power. The photoelectric 
means 22 consists of the usual light sensitive cell 
and light source and are mounted in diametri 
cally opposed openings 28 (FigS. 8 and 9) in 
the Wall of the conduit O. As thus mounted 
the elements may be adjusted as to sensitivity SO 
that the presence of a Small amount of Solid.mar 
terial in the conduit which would be indicative Of 
counterflow in the conduit will cut off sufficient 
light from the light Source to cause the light 
sensitive cell to function in a manner to actu 
ate the relay. 
In order that these photoelectric elements may 

readily be mounted and removed for cleaning 
purposes without reduction in the pressure of the 
System and So that the System need not be shut 
down While Such cleaning is taking place, the ele 
ments are provided with a special mounting 
means which are illustrated in EigS. 8 and 9. As 
shown therein yoke-like plates 24 are welded 
to the opposite sides of the conduit and have 
in them apertures 26 which are concentric With 
the openings 28 in the conduit 0. A housing 
30, having a chamber 32 therein, a neck 34 
at one end and a neck f36 at the other end and 
formed with a flange 38 adjacent to the neck 
34, is secured to each yoke 24 by bolts - A SO 

that the neck 3 extends through the concen 
tric apertures 26 and 28. Each housing 30 
has internally of its neck portions bearing-open 
ings 42 and -44 (Fig. 8) which are also con 
centric with the apertures 26 and 28 for slid 
ably receiving a tube 46 (Fig. 8) which has at 
its inner end a lens 48. Which occupies a posi 
tion which is substantially flush With the inner 
surface of the conduit 6. The tube 146 forms 
an extension of a shorter tube 50 projecting 
laterally from the light, Sensitive element or the 
light source as the case may be and with which 
it is telescopically engaged. A flange 5 on the 
outer end of the tube 46 provides means for se 
curing it and hence the particular element to the 
housing, and for this purpose.bolts 53 are shown 
as passing through the flange 5t and being 
threaded at their inner ends into the flange 38. 
Within the chamber 32 and surrounding the 
outer one of the bearing openings 42 there is an 
inclined annular valve seat 54 against which 
there is adapted to be seated a valve member 56, 
the atter being fastened to a shaft 58 which is 
journaled in the Walls of the housing above the 
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opening and has on one end a lever 60 by means 
of which it may be swung into an open position 
to admit the tube 46. The Valve Will fall by 
gravity automatically as the light sensitive ele 
ment or light source when withdrawn together 
with the tube 46, to close against the seat 54, 
the closed position of the valve being illustrated 
in Fig. 9. A cover plate 62, positioned at the 
top of the housing 30 and bolted thereto, pro 
vides means for covering the access opening 63 
formed therein and through which the condition 
of the valve and its seat may be examined. A 
transparent cover plate 64 (Fig. 1) is also pro 
vided in the conduit 0 at the top thereof above 
the photoelectric means through which the con 
dition of the plate glass lenses 48 may be ob 
served without removing the elements from their 
housings. 
There is also provided in the System a densOn 

eter i 66 (Fig. 1) which is suitably electrically 
connected into the electric connections for the 
photoelectric means to indicate the density of 
concentration of particles in the conduit at any 
given time, the densometer being sensitive 
enough so that it will register on a dial the pres 
ence of particles in the conduit which are not 
Sufficient in concentration to operate the photo 
electric means. Preferably a signal in the nature 
of a red light may be operated by the densometer 
to indicate that there is an appreciable concen 
tration of particles in the conduit. 

In operation, assuming that the blower is de 
veloping sufficient pressure to hold the catalyst 
in suspension in the catalyst tower, the check 
valve 20 will occupy its wide open position, the 
piston actuated mechanism for closing it being 
held in an inoperative position by the oil pressure 
below the piston 45. If now for Some reason par 
ticles of the catalyst begin to creep back into the 
Conduit, they actuate the photoelectric means 
22 in the conduit which, through the relay 24, 

solenoid 6, latch 2, and valve 88, vents the 
oil from below the piston 46 thereby bringing 
about closing of the check valve 20, irrespective 
of whether there has been a drop in pressure in 
the system of sufficient magnitude to bring about 
closing of the check valve through the pressure 
actuated valve 58. 

I claim: 
1. Apparatus for use in effecting catalytic reac 

tions comprising a reaction tower in Which a 
quantity of fine particles of Solid catalyst are to 
be air-borne in Suspension a blower and a con 
duit connected at one end to the blower and at 
the other end to the tower through which a cur 
rent of air under pressure is delivered near the 
bottom of the tower by the blower of sufficient 
intensity to hold the major portion of the cata 
lytic particles in suspension in the tower and, 
means for preventing gravitating particles from 
returning through the conduit to the blower, said 
last means comprising a check valve in said con 
duit between the tower and the blower, said check 
valve being free to move between open and closed 
positions and being normally held open by said 
air pressure in the apparatus, and means in the 
conduit between the valve and tower for initiat 
ing actuation of said valve to close the same in 
response to the presence of traces of Solid matter 
in the air Stream. 

2. Apparatus for use in effecting catalytic re 
action comprising a reaction tower in which a 
quantity of Solid particles of catalyst are to be 
air-borne in suspension a blower and a conduit 
connected at one end to the blower and at the 

10 

8 
other end to the tower through which a current 
of air under pressure is delivered near the botton 
of the tower by the blower of sufficient intensity 
to hold the major portion of the particles of 
catalyst in Suspension in the tower and, means 
for preventing gravitating particles from return 
ing through the conduit to the blower, said last 
means comprising a check valve in Said conduit 
between the tower and blower, said check valve 
being free to move between open and closed posi 
tions and being normally held open by said air 
pressure, means connected to the valve operable 
to close the same and means in the conduit be 
tween the valve and tower responsive to traces of 
solid matter in the air stream for actuating said 
last named means to close the valve. 

3. Apparatus for use in effecting catalytic re 
actions comprising a reaction tower in which a 
quantity of fine particles of Solid catalyst are to 
be air-borne in Suspension, a blower, and a con 
duit connected at one end to the blower and at 
its other end to the lower part of the tower 
through Which a current of air under pressure 
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is delivered to Said tower by the blower of Sufi 
cient intensity to hold the major portion of the 
catalytic particles in suspension in the tower, and 
a check Valve in Said conduit between the blower 
and said tower operable to close said conduit, said 
check valve being free to move between a closed 
and an open position and being normally held 
open by the air pressure in the conduit, means 
movable from an inoperative to an operative 
position to close said check valve, a spring pressed 
piston connected to Said first named means nor 
nally urging it toward its operative position, 
means for holding said spring pressed piston 
inoperative and photoelectric means in the pres 
Sure conduit between the check valve and the 
tower, operable by the presence of particles in said 
conduit to render Said spring pressed piston oper 
ative. 

4. Apparatus for use in effecting catalytic re 
actions comprising a reaction tower in which a 
quantity of fine particles of solid catalyst are to 
be air-borne in Suspension, a blower, and a con 
duit connected at one end to the blower and at 
its other end to the lower part of the tower 
through which a current of air under pressure is 
delivered to said tower by the blower of Sufficient 
intensity to hold the major portion of the cata 
lytic particles in suspension in the tower, a check 
valve in Said conduit between the blower unit 
and Said tower operable to close said conduit, 
Said check valve being hinged to move between 
a closed and an open position and being nor 
mally held open by the air pressure in the con 
duit, means movable from an inoperative to an 
operative position to close said check valve, a 
Spring pressed piston connected to said first means 
normally urging it to its operative position, a 
Source of fluid pressure in communication with 
said piston opposing operation of said spring, and 
photoelectric means in the pressure conduit be 
tween the check valve and the tower operable 
by the presence of particles in said conduit to vent 
the fluid from Said Source of fluid pressure. 

5. Apparatus for use in effecting catalytic re 
actions comprising a reaction tower in which a 
quantity of fine particles of solid catalyst are to 
be air-borne in Suspension, a blower, and a con 
duit connected at one end to the blower and at 
its other end to the lower part of the tower 
through which a current of air under pressure is 
delivered to Said tower by the blower of sufficient 
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intensity to hold the major portion of the cata." 
lytic particles in suspension in the tower, a check 
valve in said conduit between the blower-unit and 
said tower operable to close said conduit, Said 
check valve being hinged to move between a closed 
and an open position and being normally held 
open by the air pressure in the conduit, means 
movable from an inoperative to an operative posi 
tion to close said check valve, a piston connected 
to said first means, a spring constantly urging 
said piston in a direction to move the first means 
to its operative position, a source of fluid preSSure 
in communication with the opposite side of Said 
piston holding the spring inoperative, a valve for 
venting the fluid from behind Said piston, and 
photoelectric means in the pressure conduit be 
tween said check valve and the tower operable 
to cause said valve to vent Said fluid pressure. 

6. Apparatus for use in effecting catalytic re 
actions comprising a reaction tower in which a 
quantity of fine particles of Solid catalyst are to 
be air-borne in Suspension, a blower, and a con 
duit connected at one end to the blower and at 
its other end to the lower part of the tower 
through which a current of air under pressure 
is delivered to said tower by the blower of Sufi 
cient intensity to hold the major portion of the 
catalytic particles in Suspension in the tower, a 
check valve in Said conduit between the blower 
unit and said place of particle Suspension oper 
able to close said conduit, Said check Valve being 
hinged to move between a closed and an open 
position and being normally held open by the 
air pressure in the conduit, means movable from 
an inoperative to an Operative position to close 
said check valve, a spring-pressed piston yield 
ably urging the first means to an Operative posi 
tion, a Source of fluid pressure in Communication 
With the piston holding it in an inoperative posi 
tion against Said Spring, a by-pass for bleeding 
fluid from Said Source of fluid pressure, a valve 
movable from a position blocking Said by-paSS 
to a position uncovering it, a Spring normally 
urging Said Valve to an uncovering position, a 
latch holding Said valve in a blocking position, 
and photoelectric means in said conduit between 
the check waive and tower operable by the pres 
ence of particles in the conduit to release said 
atch. 
7. Apparatus for use in effecting catalytic re 

actions Comprising a reaction tower in which a 
quantity of fine particles of Solid catalyst are to 
be air-borne in suspension, a blower, and a con 
duit connected at one end to the blower and at : 
its other end to the lower part of the tower 
through which a current of air under pressure is 
delivered to said tower by the blower of Sufi 
cient intensity to hold the major portion of the 
catalytic particles in Suspension in the tower, a 
shaft in Said Conduit, a check Wave, an arm fixed 
at One end to said check valve and having a 
sleeve at its opposite end Surrounding said shaft 
whereby said check valve is hinged to Swing 
between open and closed positions in the con- (; 
duit, said check valve being normally open, a 
rhember Surrounding Said shaft adjacent to one 
end of Said sleeve, said end of the sleeve having 
a notch therein and said member having a shoul 
der projecting into the notch, means operable to 
'Otate Said member relative to the sleeve to cause 
Said shoulder to engage an end of the notch to 
nove the check Valve to a closed position and 
photoelectric means between the valve and the 
tower operable by the presence of air-borne par 
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ticles, in the conduit to effect operation of Said 
East-named means. 

8. Apparatus for use in effecting catalytic re 
actions comprising a reaction tower in which a 
quantity of fine particles of Solid catalyst are to 
be air-borne in suspension, a blower, and a con 
duit connected at one end to the blower and at 
its other end to the lower part of the tower 
through which a current of air under preSSure is 
delivered to said tower by the blower of Sufficient 
intensity to hold the major portion of the cata 
lytic particles in suspension in the tower, a check 
waive in said conduit between the blower unit 
and said place of particle Suspension operable 
to close said conduit, said check valve being free 
to move between a closed and an open position 
and being normally held open by the air pressure 
in the conduit, spring-pressed means urging the 
first means to an operative position, Said Spring 
pressed means being held inoperative, and photo 
electric means in Said conduit between the Valve 
and tower operable by the presence of particles 
in the conduit to release Said Spring-pressed 
means, said Spring-preSSed means being ineffec 
tive to hold Said valve in a closed position against 
normal air pressure in the conduit, 

9. In an apparatus including a blower unit, a 
catalyst chamber and a conduit eXtending be 
tween the two through which air under pressure 
is delivered from the blower to the lower end of 
the catalyst chamber for holding a finely divided 
catalyst in Suspension therein, a valve interposed 
in the conduit which is adapted to be closed by 
a photoelectric means disposed between the valve 
and the catalyst chamber and photoelectric 
means, Said conduit having apertures in its pe 
ripheral Wall for the reception of said photoelec 
tric means, means for removably supporting the 
photoelectric means in Said apertures of the con 
duit, and means for automatically closing the 
apertures left by the photoelectric means when 
the latter is removed to maintain the pressure 
in the System. 

i0. In an apparatus including a blower unit, a 
catalyst chamber and a conduit extending be 
tWeen the two through which air under pressure 
is delivered from the blower to the lower end 
Of the catalyst chamber for holding a finely 
divided catalyst in Suspension therein, a valve 
interposed in the conduit, which is adapted to 
be closed by a photoelectric means disposed be 
tWeen the Valve and the catalyst chamber and 
photoelectric means, said conduit having aper 
tures in its peripheral wall for the reception of 
said photoelectric means, a housing bolted to the 
Wall of the conduit over each aperture, each 
housing having a bearing opening therein con 
centric with said aperture for the reception of an 
element of Said photoelectric means removably to 
hold it flush. With the inner wall of the conduit, 
and a valve in Said housing automatically oper 
able upon withdrawal of an element to close said 
Opening. 

11. In an apparatus including a blower unit, a 
catalyst chamber and a conduit extending be 
tween the two through which air under pres 
Sure is delivered from the blower to the lower 
eind of the catalyst chamber for holding a finely 
divided catalyst in Suspension therein, a valve 
interposed in the Conduit which is adapted to be 
closed by a photoelectric means disposed between 
the valve and the catalyst chamber and photo 
electric means, said conduit having apertures in 
its peripheral Wall for the reception of said photo 
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electric means, a housing bolted to the wall of REFERENCES CITED 
the conduit over each aperture, each housing The following references are of record in the 
having spaced bearing openings therein concen- file of this patent: 
tric with said aperture in the conduit in which an 
element of the photoelectric means is disposed 5 UNITED STATES PATENTS 
with its inner end flush with the inner Surface Number Name Date 
of the conduit, the outer one of the bearing Open- 2,311,374 Farmer et al. ------- Feb. 16, 1943 
ings having a surrounding valve seat and a valve 
rotatably mounted in each housing gravitation 
ally operated upon withdrawal of an element from 10 
the housing to engage said seat. 

NORMAN F. PRESCOTT. 

  


