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Atwood - & Morrill ‘Co.; ;Salem,; Mass;, -a -corpo-
rationof Massachusetts

Application Fune 20, 1947, Setisl No. 756;068

11 Qliims,

1
This invention rélates to -4 system :in which a
current of air is'mmaihtained -at a pretetermined
bressure so.as t6:flow in:a -given direction andin
particularto.a.eontrol system-embodying a chéck

valve and méansfor closing the same ito -prevent

counterfiow.

The aforesaid system forms -hart -of -4 ctadking
brocess wheréin a-egtalystina finély-divided fotm
is air borne,‘that is, héld in suspension-ahd in 4
constant stateof agitution in a-catalyst tower by
a current of :gir ‘under :pressuré, -ereated -and
maintained *by .a ‘blower, :atid ted t6 ‘the tower
through a stiitable:condiiit. “The ‘blower is nor-
mally constantly -diiven by -any “$uitable ‘mesns
such.as a motor,; a steam tuibine, or:thelike,; but

through faulty operation, ac¢ident .or -otheér fea-

son the blower may stop or-Slow down -materially.
Hence, there may ‘be a -compléte failiire -of &lr
pressure or such a -drop-therein in the condiiit
as to be insufficient ‘to support ‘the: catalyst i
the tower, and as 4 result. there will be a ‘badk
flow of the catalyst toward the blower. Wheén
this happens the ‘blower ‘hecomes clogged “with
the catalyst which results ‘in ‘loss -of “produdtion
and damage to the equipierit. "To prevent tHis,
it ‘has ‘been ‘customary to ‘place -a :check ‘valve
in the conduit ‘between the blower ahd the -eatas
lyst tower opérsdble vipon reduction or failure -of
the air pressure to:¢losé the condiit. “Becduse of
the fact that such valves normally occupy-a-wide
open position for Jong -perieds of time, «dite “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 walve
actuating .means for positivély-closing -the cheék
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 -of slows
down due toa drop in steani pressure-the vdlve
will automatically 'be -closed by the aceompany«
ing drop in-pressure in-the-oil pressure- Systei.

Such ‘a -control system ‘s ‘sluggish :ahd -unve=
liable in operation, -sinceé it s 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 relidble means
independent -of the tuibife-6il pressure foriniti-
ating :closing ‘movement6f the vdlve :as Soonh a8
the catalyst begins to-¢teep back dﬂto itheon-
duit.
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Accordingly, as illustrated herein, -the dnven-
tioriiresidesdri-one aspect-in-a system,-in:which-air
pressure created by -a blower unit is -employed to
maintain :a finely divided :solid matter {in :sus-
pehsiern 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
pesition and which:is-normally held.open by the
air pressure in the -conduit .and in which :a de-
teetor:such.as @ photoelectmc device .or .the like
means responsive -to the ypresence . of suspended
parficles .in the air stream, .is disposéd .in the
conduit :at the upstream side-. .of the check vdlve,
that is, between the check valve and thé e¢atalyst
tower, the detector -being.connected with .a rélay
or the like capable .of .effecting thé actudtion of
the -check valve to -a.closéd posifion upon deteé-
tion:of the presence.of solid partiéles in the con-
duit. There.isinterposed between the check vilve
and the -detector .an .actizator mévablé from .an
inoperative to.an.operative position and to éffect,
by ‘movement -to its .operative position, eperation
of the check valve fo:a closed position. "The actu-
ator is held during normal operdtion .of the sys-
tem in an 1noperat1ve ;posmon by ﬁmd pressure

perm1tted to become operative it such times a8
the .aforesdid phatoelectnc -device, -or ‘the ‘dike
mésins, -detects particles in ‘the -¢conduit, Where-
upon o ‘valve associated with the futd pressire
system is operated to -vetit -or ‘rélieve ‘the ‘pres-
sure, ‘the valve ‘being normdlly ‘held in -a -closed
position against spring-iieans by -4 latch -oper~
gtetd by -6 soleneid-or:the like associated with the
detector 8o -as 4o permit ‘the wvalve :to .open ‘the
verit ‘in ‘resporise to operation:of the .detector.
‘The-detedtor-preferably-comprises a;photoelec=
trie:xmeans, -such -asthe conventional:light:sensi~
tive -¢éll, -axd light ‘source sinounted #n diainet-
rieally -disposed «apenings inthe wallof -the-con~
duit. Fadsh elément includes.a tube det dnto :the
wdll-of ‘the-econdiit dand preferably provided with
g “hardened .£lass Slens @t its exposed dnner ‘end
substaritially flush with fhe:intier. surface of the
cotitult to resist braston .and pressure and 4o
excélude :dirt " therefiom. Thesé lenses may bes
conxe [dirty arfogged by Hust and -moisture, and
henee :effect -improper operation of the control
system when there is no solid matter present:in -
the -conduit, :so :that iat intervals ithey-should-be
cleaned. ‘TIt-is -another :object -of this .invention
therefore:to provide means forremovably. mount-
ing ithe elements «of the ‘bhotoelectric -means :in

the-Walls of :the condiiif:so that they may hé e~




2,699,197

3

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 o 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;

Tig. 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; -

Tig, 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 g pilot valve, the =

position of which is controlled by reduction of the
oil pressure in the turbine oil pressure system;
" Pig. 6 is’ a section through a pilot valve, the
positionh 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—17 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 10 which is connected
at one end to a blower or fan 12 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 12 is driven by a turbine {4 which
is supplied with steam from a pressure line {6.
Interposed in the conduit 10 between the fan 12
and the catalyst tower is a check valve housing
18 ‘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 = 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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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 84, 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 4§. 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 48. There
is disposed between the upper closed end of the
cylinder and the piston, surrounding the rod 48,
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 clockwise 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 14. 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

60

70

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:

i p. s. 1.
1677 -valve_ P [ 1.80
187 ValVe o o L 1.29
20" VAIVe e .95
24" ValVe o e 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 fto by-pass, that is vent the oil
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in the lower portion .of the icylinder 42 through
a ‘passage 52 leading ‘therefrom 1o = ;passage 54
formed 'in .a pilot-valve housing 56 (Fig.5), the
pilot valve housing and -cylinder being secured
together with the passages52:and:54.in registra-
tion by suitable .flanges -surrounding the same.
The pilot valve housing 56 has in it aslide valve
58, the lower .end 60 -of ‘which is adapted to en-
gage 'a valve seat 62 at the inner -end of a pas-
sage 64 opening into o 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 -2 short leader -85, the
latter being connected to a.return duct €8 which
carries the oil back to.an oil reservoir 19 .of the
turbine. The valve .58 is normally held against
its seat by oil pressure ‘in ‘the turbine oil pres-
sure system conducted fhereto. through a con-
duit 72 which enters fhe upper portion of the
valve housing at T4 and -acts on the upper sur-
face of an enlarged head 76 Tormed ‘integral with
the pilot valve 58. "When the pressure in the
turbine oil pressure system falls, however, a
spring 78, disposed around the slide valve be-
tween the head 716 and lateral shoulders 89
formed internally of the housing, moves ‘thie slide
valve upwardly to lift its end 60 from the ‘seat
62 so as to permit oil Trom ‘the lower part -of the
cylinder 42 to pass from it into thevalve housing
55 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 therecf, this ‘invention ‘however ‘contem-
plates the use of additional and -more sensitive
means for closing the valve 28 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 42 in a manner somlewhat similar to
that just deseribed. Accordingly, and as illus-
trated in Fig. 6, there is bolted to the opposite
side of the cylinder #2 by means of :suitable
flanges a valve casting :84 (Fig. 6) ‘having a
lateral passage 82 therein leading to a ‘central
longitudinal chamber 86 within which there is
disposed a slide valve §6. The slide valve 86.has
a lower end &8 arranged closely to:engage the
chamber 98 and to cover the lateral passage &4
leading into it. The lower end of the chamber
is open and a fange 92 formed on the valve cast-
ing surrounding the same provides means for
bolting thereto. the flanged -end §4 .of the .con-
duit 68 (Fig. 1) so that movement of ‘the slide
valve 83 in the chamber 98 to uncover the pas-
sage 82 will permit venting of ‘the oil from the
cylinder 42 to the return duct €8-of the turbine
oil reservoir. 'The -slide valve 81 is-connected to
the lower end of a valve rod 94 which has fixed
to its upper end a-cap §% 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:bottom of the recess
there is disposed a spring [100. The valve stem
84 has an annular -shoulder {62 formed thereon
by turning it-down 'in diameter, and this annular
shoulder is adapted to be engaged by-a-shoulder
184 formed on a shaft 406, by cutting -a slot 108
halfway through it from.side to side. The:shaft
186 is journaled at its opposite ends.in bearings
{10 formed laterally -of the post and -has fixed
to.one end an arm 112 (Fig. 6) which is arranged
to be held in engagement with one -end of a
plunger 144 of -a solenoid 18, ;the latter ‘heing
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fixed to & bracket extending laterslly from dthe
casting., A spring {18 (Fig, 7), swrrounding =
reduced portion 'of the shaft 106 and seated:ina
recess A22 :formed in (one ‘of the bearings, ;serves
yieldably to -hold the arm {12 :in ‘eontact ‘with
the plunger -1 §4. In .the full lineiposition shown
in Fig. 6 the-shoulder 104 s in ‘engagement with-
the annular shoulder 462 and thus hkolds the
valve 86:in a closed position in opposition to the
spring #68.  Upon iexcitation of the solenoid :I' 6
however, the arm 112 :is moved to the dotted line
position, ‘thereby withdrawing the shoulder 104
from ‘the shoulder 182 so ‘that the :spring 100
raises the valve -rod 94 and hence opens ithe valve
81 to permit venting:of the oil from beneath the
piston 48. The slide ‘valve may be closed :after
the condition in. the system has been remedied
by manually pressing the cap 98 so as to reengage
the shoulder 102 with the shoulder "t04.

‘The :solenoid {46 is excited hy. photoelectric
means 122 (Fig. 1) to which it is connected by
way -of -a relay 24, suitable electric-connections
128 being provided for connecting the :phofoelec-
tric ‘means, relay -and :solenoid to -an :outside
source of -electric power. The photoelectric
means 22 consists of theusual light sensitive:cell
and light source -and are mounted -in -diametri-
cally opposed openings 128 (Figs. 8 -and 9) in
the wall of the -conduit -10. As thus mounted
the elements may be adjusted as to-sensitivity so
that the presence 'of a small amount-of solid ma=-
terial in the conduit which would be-indicativerof
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 therelay.

In order thati 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 meunting
means which are illustrated in Figs. 8.and 9. As
shown therein yoke-like plates 124 ‘are welded
to the opposite:sides of the conduit 118 and have
in them apertures 126 which are concentric with
the ‘openings 4128 in the conduit 10. A ‘housing
130, having a chamber 132 therein, ‘a 1eck 134
at one end and a neck {36 at the other-end and
formed with a flange 138 -adjacent to the neck
134, is secured to each yoke (24 by bolts 143 so
that the neck 134 extends through :the econcen-
tric apertures 426 and 128. -Each housing 139
has internally of its neck portions bearing-open-
ings 142 and -144 (F"ig. 8) which are .also con-
centric with the apertures 126 and 428 .for slid-
ably receiving a tube 146 (Fig. 8) which has at
its inner end -a lens 148 which occupies a posi-
tion which is substantially flush ‘with ‘the inner
surface of the conduit 16. The tube (46 forms
an extension of a shorter tube 150 .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 151 on the
outer end of the tube 146.provides means.for se-
euring it and.hence the particular element to the
housing, and for this purpose.bolts 153-are shown
as passing through the flange (51 .and bheing
threaded at their inner ends.into the flange 138.
Within the chamber {32 and surrounding .the
outer one of the bearing openings 142 there is an
inclined annular valve seat (54 .against which
there is adapted to be seated a valve member 156,
the latter being fastened to.a shaft 158 which is
journaled in the walls of the housing above ‘the
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opening and has on one end a lever 160 by means.
of which it may be swung into an open position
to admit the tube 146. The valve will fall by
gravity automatically as the light sensitive ele-
ment or light source when withdrawn together
with the tube 146, to close against the seat 154,
the closed position of the valve being illustrated
in Fig. 9. A cover plate 162, positioned at the
top of the housing 130 and bolted thereto, pro-
vides means for covering the access opening 163
formed therein and through which the condition
of the valve and its seat may be examined. A
transparent cover plate 164 (Fig. 1) is also pro-
vided in the conduit 10 at the top thereof above
the photoelectric means through which the con-
dition of the plate glass lenses 148 may be ob-
served without removing the elements from their
housings.

There is also provided in the system a densom-
eter 166 (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-
ticleg of the catalyst begin to creep back into the
conduit, they actuate the photoelectric means
{22 in the conduit which, through the relay 124,
solenoid 116, latch (12, and valve 88, vents the
oil from below the piston 46 thereby bringing
about closing of the check valve 20, irrespective
of whether thére 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 fo 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
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other end. to the tower through which a current
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 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 suffi~
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

~ Dbiston connected to said first named means nor-

mally 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,
sald 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 firstmeans
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-
‘Iytic 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 valvebeing hinged to move between a closed
and. an. open position and being normally held
open. by the air pressure in the conduif, 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 suffi-
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 conduif, 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 fiuid 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 valve and tower operable by the pres-
ence of particles in the conduit to release said
latch.

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 suffi-
cient intensity to hold the major portion of the
catelytic particles in suspension in the tower, a
shaft in said conduit, a check valve, an arm fixed
at one end to said check valve and having a
sleeve gt 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
member surrounding said shaft adjacent to one
end of said sleeve, said end of the sleeve having
a noich therein and said member having a shoul-

der projecting into the notch, means operable to 7

rotate said member relative to the sleeve to cause
said shoulder to engage an end of the notch to
move the check valve to a closed position and
vhotoelectric 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
last-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
ity .other end to the lower part of the tower
through which: & current.of air under pressure is
delivered. to said tower by.-the blower of sufficient
intensity to hold the major portion of the cata-
Iytie particles.in suspension in the tower, a check
valve 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.

10. 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
phiotoelectric 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 eiement to close said
opening.

11. In an apparatus including a blower unit, 2
catalyst chamber and a conduit extending be-
tween the two through which air under pres-
sure is delivered from the blower to the lower
end of the eatalyst 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 hearing open- 2,311,374 Farmer ebal. . _ 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.




