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1
The present invention relates to pneumatically
eanvmymg and depdcsiting solid materials, and in
sgnaral to means and controls for autoriatically
cutting off operation at a predetermined cut-off

point. Ih particular, the invention relates to

pnm*ﬂﬁtm packing systems used for depositing

insulating material pneumatically into spaces to
oe ingsulated, and to ecquipmeént and controls for

automatically stopping the operation of the sys-

tem when the space is adeguately filled.
Recently, systemns have been developed for
pneumatically packing insulatiric material, such
as fiber, into insulating spaces exemplified by re-
frigerator cabinets. The systems referred to have
been developed for use in assembly-line manu-
factiiring opsrations wherein egbinets, or doors
therefor, to be filled, move in succession past a
filling station. In such 9perations the cabinet
or other article to receive particles, such as in-
sulating fiper, is arrested at the Alling station for
and during the filling cperation. Certain me-
chanical operations may or may not be manually
required, but where this is not so the operation
may be completely automatic after initiation,
Thé present invention provides an gutomatic
cut-off control for such systems, to be operated

2

. into the system to form s .Sll_Sp_ension for d_eliv-
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by differential air pressure and adjussable to ef~

- fect the stoppage at a proper point in the eorm-
pietion of a filling joh..

In experimenting
and depositing systems of the kind herein de-
- seribed, it has been determined that upon com-
prletion of g filling operation the discharge con-
dult of the system becomes effectively blocked to
the extent that a quick change in differential
nressure at the intake end is produced. Advan-
tage 1s taken of this quick change of pressure to
operate a responsive device which in turn oper-
ates suitable controls, preferably electric.

The kind of apparatus toc which the present
invention gpplies is one having a fan-type blower
and a conduit system receiving air from the at-

mosphere and ultimately discharging air to the

atmosphere, while leaving the insulating mate-
‘1ial hehind. A receptacle to be filled is suitably
located with respect to the conduit system. and
is adeguately vented by filtering rmeans so that
alr passes on while the suspended particles are
retained in the desired space. 'Theé arrangement
is such that whern the snace is filled, the said
fltering means is wholly covered and the con-
veying system hecomes rather suddenly blocked,
not nerfectly, but su
change in pressure a2t the suction end.
Means 1s provided for feeding solid material

with pneumatic conveying

ciently to reflect a quick -
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éry, and then separation at the space being filled.
Also, adequate valve or gate means is provided
in the conduit system to accommodate the sys-
tem to continuous rotation of the blower therein.
Such a system requires that the valve means in
the econduit system be closed when the receiving
station is open and not ready for delivery. Con-
sequently, means must be provided for stopping
the feed of solid material into the system when
the valve meang is closed and also when there
18 no delivering flow of air, and to start such feed
when there 1s a delivering flow of air.

1t is an object of the vresent 1nvent10n to pro—
vide a suction-operated da*nper at the intake
end of a fan blower system and to use the re-
sponsive movements of the damper to operate
certain eentrols. |

It 13 a particular obJect of the invention to
provide a damper responsive to differential pres-
sure with an adjustment regulating its response
to certain predetermined differentials of pressure
in order to adiust the operation to the particular
cendltwns elsewhere prevailing in the system.

It is a particular object of the invention to
p‘f*wlde a suction-operated cut-off device which

S0 regulates the feed of material that feeding is

11m'=ted to an operative flow of air through the
system |

Another object is to provide for automatic clo-
sure of the conduit walve means upon return
movement in apemtmn of the cut-off damper,
and to provide if desired, a predetermined time
del&sr kefore initiation of valve closure after the
stappage of feed in ordﬂl t0 purge the system of

sidual solid materlal

Numerous other obiects and advantages of the
1m*entmn will become apparent from the follow-
mg de*crmtmﬂ and explana,tmn of the invention
as it is shown in connection with the accompany-~
showmg a. preferred apphcatmn of
the invention. | |

In the draxmng, there 15 f:hown more or less

dmgramm&tlﬂaﬂy, certain units of the system as

they are combined and controlled by the included
_electl ic circuits and devices.

In the drawing, numeral {8 represents an

;opened prev1ous1y wired bale of fiber resting on

an endless belt conveyer ¥ opemtmg over the
{2 and 53 one of which is sultably
drwen as by the electric motive means {4. The

be 1t H travels SIOWW in order graduallv to feed

the bale to 2 bale- breakmg device, such as 1

| m‘t@r {5 within a housing {8, The rotor 5 is

. &R
&k

operated by powered means 7. The bale-
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breaking means 5 is effective to disintegrate
the compacted fiber of bale {0 info a loose and
fluffy form which is discharged from the housing
1§ through outlet 18 opening into an intake con-
duit {8 of a fan blower 22. The arrangement of
the foregoing parts is such that both the blower
20 and the rotor {5 may operate continuously so
that by arresting the travel of the conveyer {1
and the bale (8 into the housing 1§, the feeding
of fluffed fiber to the blower 208 is also arrested.
Since the invention involves means to stop the
feeding of the fiber or like material, it is pre-
ferred to have such means operate upon the
electric motive meagns {4 to arrest the feeding
mechanism. This control will be later described.

The fan blower 20 discharges centrifugally
and, as shown, discharges preferably downwardly
from the blower through conduit 21 to a dis-
charge or depositing or filling station at the
lower end of conduit 2f. It is desirable to have
means to control the flow in the blower conduitl
system. Such flow control involves a valve or
gate which functions to stop the delivery through
conduit 2i of air during operation of fan blower
28. Such a valve or gate may be placed either
in the intake conduit {9 or in the discharge con-
duit 2i{, or in both places. For the purpose oi
simplifying the description, such valve means is
illustrated in both places and described with
reference to that one which is in the intake con-
duit §9 wherein such valve is designated 2%.
Where two are used they are preferably oper-
ated together and by the same means. A second
valve is shown at 25%’.

Valve 25 is preferably operated by fiuid con-
trol, for exammvile, by compressed air. 'There is a
movable gate 27 in the valve casing and a gate-
holding chamber 28 outside the valve proper, in
which chamber the gate 27 is housed when the
gate is in open position. The gate carries an
operating stem 28 projecting from the housing
28 and movable into and out of the housing 28
to close and open the gate. The operating stem
28 is connected to a piston rod 206 having a pis-
ton head 31 operating in cylinder 32. 'The two
ends of the cylinder 32 each have a connection
to a compressed air supply so that by introduc-
ing air into the one connection and exhausting
it from the other, the piston is moved to oper-
ate the gate. Numeral 34 represents the con-
nection for supplying air to close the gate and
numeral 35 represents the connection supplying
air to open the gate. It is also to be observed
that there is g connection 3§ between the con-
nection 35 and the gate housing 28 so that when
the gate is being opened and is open, an air
stream passes through connection 36 into the
gate housing and along into the blower system.
This is for the purpose of keeping the gateways
and seat free from fiber and to gvoid the ac-
cumulation of fiber in the air spaces of the gate
valve where it would eventually impede its proper
operation.

Further means for controlling the operation of
the gate 27 involve control of the air supply to
the cylinder 32. The numeral 38 represents a
pipe line supply of air under pressure (greater
than in conduit 19 or 21) as a connection to a
control valve housing 39 which housing has dis-

charge outlet 49. The illustrated control valve
39 is merely a conventional representation of
any suitable valve for the purpose, and in such
representation the diagrammsgtic rotary wvalve
member &4f is moved to shift the air supply from
one to the other of the connections 34 and 35
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to the cylinder 32. Diagrammatically repre-
sented, the aforesaid connections of the valve
housing 29 are arranged 90° apart in the follow-
ing order, 34, 38, 35, and 40. When the valve
element 4{ is in the full-line position shown,
air pressure passes through connecticn 34 to hold
piston 281 down and hence hold the gate 21
closed. By turning the valve element 4{ through
90° to dotted-line position 41a, the supply of air
and the exhaust connection are shifted and the
piston 3f is moved to open the gate 21 and to
hold the gate open. The present invention in-
volves electrically controlled means to move the
valve member 41 from one of its two positions to
the other. Such control means is designated by
the numeral 42 and has the electrical wires 43
leading to it to energize the device 42 to open
ogte 27. The device 42 may be a solenoid-op-
erated device controlling the position of valve
member 41..

The discharge station may be such as to re-
ceive a receptacle to be filled, such as a re-
frigerator cabinet, and such as to establish op-
erating connection to it. This is preferably ac-
complished by moving the receptacle onto 2
platform section which moves into a connecting
position, preferably as a lift. Control means is
provided for raising and lowering such a lift to
effect connection of the receptacle to suitable
fixture means on the end of discharge conduit
21. The lift is preferably operated by fluid
pressure such as pneumatic pressure in suitable
means, and such means may be of the type used
to raise and lower the gate valve 27. However,
such means forms no part of the present in-
vention. |

Numeral 49 represents a lift having a platform
for g receptacle 46 thereon to be connected to a
fixture 47 placed directly above the lift at the end
of conduit 2f. Numeral 48 represents a conduit
through which air is discharged after having been
freed from the fiber or the like deposited in the
receptacle, suitable screening or ifiltering means

49 being operatively associated with the fixture

41 and the receptacle 456. Numeral 45a repre-
sents the position of the lift when it is out of
operating position, as for example, when it is be-
ing loaded with a receptacle to be filled. It is
important at this time when. the lift 45 is out of
indicated full-line position, that the conduit sys-~
tem 19-—20-—-21 be free from fiber and that it not
discharge air, nor air and fiber, into the atmos-
phere when conduit 2{ is open to the atmosphere
by reason of there being no receptacle 4€ in place
to receive the fiber. Consequently, it is import-
ant under these conditions that there he no feed
of fiber {3. TI{ is also important that the feed of
fiber be prevented except when the conduit sys-
tem is open to carry it away and the lift 45 is in
raised or receiving position, of course with g re-
ceptacle 46 in place,

In the intake conduit 19 there is a lateral duct

 19¢ opening from the atmosphere to the interior
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of conduit 2. At the end of the lateral duct 8¢
there is a swinging damper 7{ rotating on axis
12, urged Into normal and static position (as
shown) by means such as counterweight 73. The
arrangement is such that a predetermined degree
of suction in duct {8a¢ resulting from movement
of air by the blower when the gate 27 is open,
draws in the damper against the counterweight

_ 13, thereby operating a control mechanism 78.

The control mechanism 70 is represented as a
simple switch hox containing a single point
switch 716 for the two wires 1T and 718 leading to if,



Said switeh is directly operated to close it by the
projecting armni &8 when it moves from full=line
positioni 88 to dotted-lirie position 88a. Said arm
80 is coninected by a iink 81 pivotly secured at its
respective extremiities to thie grm 88 snd to a stem

8,544,011

82 on the darmper Tl which stem carries the

counterweight 78. Thé sfem 82 is threaded over
a long region designated 84 and the counter-

.;_.'q‘.l

by delaying closure of the gate 21, as by the ad-

justment of the timing device 12 to control the
time of opening switch {8 after the damper 7|

- moves to its cut-off position.

The present invention is one feature of a mor e'

complex control system in which there are other
“means associated with the means of the present

- Invention. For example, broken line {29 running

weight 73 is threaded theresni in order to adjust

the effect of counterweight 13 and predetermine
the degree of suction to which it responds. |
The numerals 181 and (62 represent €electric
power lines for operating the lift 45 by means not
shown, for operating the valve contrcl means 42,
tor operating the bale-breaker motor 11, and for
operating the motive means 14 to feed fiber 0.
Means is provided for placing ufider manual op-
eration a control to open the gate 21. The cut-
off control 70 is arranged automatically to effect
closure of the gate 27 by de-energizitig the valve
-opening mesans 42. To simplify the represerita-
tion of controls, the valve-opening operation is
1liustrated as 1n1t1ated by holding down push but-
ton switch (63 thereby completing a circuit from
-power line (01, through connection 164, through
one or more contrels didgrammatically repre-

sented at {85 and for the present purposes to be

considered as constituting a closure of the circuit
from connection {04 to the valve opening means
42, thence to the junction {06, thence through
the push button operated switch (03 to junction
187, and then by a connection {08 to the power
line {82. By-passing the said push button switch

103, is a solenoid-operated switch 110 between the

junctions (06 and 187. Switch {18 is normally
open and is closed only when solenoid 141 is ener-
gized. Thus, when solenoid i{1 is energized the
open gate 21 is held open by closure of switch 11§,
and during this status the push button switch 1032
may be opened. by the operator. Numeral 112
represents conventional timing means capable of

being set to vary the time interval from 0 to any -

predetermined time, after de-energizing solenoid
[{{ to its action to open switeh (10, this action
being suitably indicated in the drawing.

The energization of solenoid 11!} is not mtended_
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to open the gate 2T but only to hold it open after . .

it has been opened by manual push button (63,
Hence, the effect of having opened the gate 27 is
relied upon to energize solenmd if{, and this is
accomplished by the suction in duct {8a¢ on open-
ing the gate.

The suction in duct 19a draws in damper ii,
and closes switch 76. This energizes sclenoid | M
by completing the circuit: power line (62, con-
nection 71, switch 76, connection 78, solenoid {15,
and thence to power line 8. Solenoid {i5 is
employved as a convenient device to cause the suc-
tion to perform more than one function. There-
fore, by operating the one switch 78, the sole-
noid {15 extends the effect by operating more
switches, such as relay switches 118 and ({7
which are closed by energizing the solenoid (18§,
and opened by de-energizing it. Switch | 16 is in
the circuit from lines {01 and (082 to the feeding
motwe means 14, so that fiber 10 is fed only when
the damper 71 is in its suction-operated posi-

tion. Switch {17 is in Series with solenoid it

oU

b5

60

pressure.

from the lift 48 in its raised position to the con-

trol means 185, represents a control of the cir-
cuit to the gate-openmt, device 42 such that the
gate 27 may be opened only when the lift is in
the raised position shown. Numeral 12§ repre-
sents operating means to raise and lower the
1ift by the indicated connection {22. Broken line
123 running from the lift-operating means 1%
to the gate stem 2§ represeénts a control to pre-
vent lowering the 1ift when the gate 27 is open.
Numieral §24 represents g manual push button
switch to operate device 121 initially to raise the
1ift. Numeral 25 represents means elecirically

by~passing switch 124 to permii its release only
‘when the lift is il raised position and to hold

it raised. Such control 125 may be additionally
rendered inoperative for said purposes until the
gate 21 is open, as for example by a control in-

~dicated by broken line 26 from the controi 125

to the control 123 under in
position.

The operation of the device in the preferred
manxer described can best be understood by
expiaining how such a blower system operates
when the discharge end 21{ is wholly blocked
or only partially blocked. The deposition of
finers in receptacle 46 involves the passage of
air through the filter means 48 as the receptacle
is filled. The velocity will decrease as the es-
capement area for air is Iessened. When the

uence of he oate

blower 20 positively feeds into conduit 21 more

air than can escape through outlet 48, some of
it channels back in conduit 2§, through the biower
housing 21 and back into intake conduit 9, this
being & well-known result called “back-pressure.”
Thus, conduit {9 may exhibit first a lessening of
suction, and later a positive back pressure at the
conduit walls, while the core of the conduit 8
still draws in air. |
The damper 71 m&y be adjusted to move in-
wardly initially by attaining a predefermined stc-
tion in duct 19¢, dnd to move baclk when less
than said predeiermined suction exists, and this
may include.reversal of the differential by back-
The construction and adjustment may
be such that back-pressure is no more effective
on the damper than a static conaition of no Gif -

_f erential at all.

- The delay in closing the gate. after cut-off of
feed results in the fiter already in the sys i:.er"

and not deposited, being carried toc the fxtyr

4T where it is deposited by its own inertia as I'f"“‘
vehicular air is either filtered through the alrsady |
deposited fiber or. turned back in said channel-

- ling effect, or both. . Experience has shown that

65

aeross the lines 101 and 192, so that solenoid 1§

is energized oily when the damper 'H IS m Suc-
tion-operated position. |
ﬂccardmgly, S sS00n as the suction faﬂs, the.
switch 76 is opened, and the fiber féed Iﬂ is there-
by cut-off 1mmed1ately by opening switeli §186.
Residugl fiber i the sysnem may be cleaned out

70

at the end of an operation such as cne filling the
receptacle 48, continued supply of air and fiber
effects a growmg deposﬂ: in conduit 24 accom-
panied by back~pressure. 'Thus, fiber may be de-
posited after the damper operates to open switch
16. The adjustment of counterweight 73, and
of the timing device {{2 of relay having solencid

~ #11, are such with respect to the prevailing con-

ditions of the apparatus, that the deposition may
be halted automatically so as to control the end

75 ‘point, leaving the receptacle short of full, just
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full, or over full, as desired, and uniformly so in
successive operations. *

The damper-type of cut-off is to be distin-
cuished Ifrom the manometer type moving in re-
sponse to all differential pressure changes. 'The
damper-type moves with snap action from one
to the other of its two limiting positicns in pass-
ing through critical changes in difierential pres-
sures. 'This motion is accompanied by appreci-
able mechanical movement and power available
for mechanicaliy operating one or more Conirois.
The extent of movement and the inertia in the
moving parts minimizes fluttering as the aifier-
ential pressure may flutter above and below ine
desired critical point, thus giving positive actions
in the controlling operation. |

The invention is capable of numerous depar-
tures from the illustrative use thereof, and these
and other modifications are contemplated as
falling within the scope of the appended claims.

I claim: |

1. In an intake conduit to a fan-blower sys-
tem arrsnged for drawing air from the atmos-
nhere and baving means to feed solid material
into said system for suspension in air theresin,
a feed-control device comprising a suction duct
leading from the atmosphere to the intake con-
duit and subject to suction to admit air into the
system, 2 moving member associated with said
duct and responsive to suction of a predetermined
value to move from normal static position vo ab-
normal operating position and to admit air to
said duct when air is moving through the system,
and means arranged for operation by said moving
member to effect cperation of said feeding means
in said abnormal position and non-operation of
said feeding means in said normal position.

2. In an intake conduit to a fan-blower system
arranged for drawing air from the atmosphere
and having means to feed solid material into sald
system for suspension in air therein, a feed-con-
trol device comprising a suction duct leading from
the atmosphere to the intake conduit and sub-
ject to suction to admit air into the system, an
adjustable moving member associated with sald
duct and responsive to suction of a value preae-
termined by its adjustiment to move irom nor-
mal static position to abnormal operating posi-
tion and to admit air to said duct when air is
moving through the system, and means arranged
for cperation by said moving member to effect
- operation of said feeding means in said abnormal
position and non-operation of said feeding means
in said normal position.

3. In an intaske conduit to a fan-blower sys-
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tem arranced for drawing air from the atmos-

phere and having means to feed solid material
into said system for suspension in air therein, a
feed control device comprising a suction duct
leading from the atmosphere to the intake con-
duit and subject to suction to admit air into the
system, a pivoted damper associated with said
duct and responsive to suction of a predeter-
mined value to move from normalstaticpositionto
abnormal operating position and to admit air to
said duct when air is moving through the sys-
tem, and means arranged for operation by said
moving damper to effect operation of said feeding
means in said aknormal position and non-op-
eration of said feeding means in said normal posl-
tion. | |

4. In an intake conduit to a fan-blower sys-
tem arranged for drawing air from the atnmos-
phere and having means to feed solid material
into said system for suspension in air therein,

60
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a feed-control device comprising a suction duct
leading from the atmosphere to the intake con-
duit and subject to suction to admit air into the
system, a pivoted damper associated with said
duct and adjustably responsive to suction of &
value predetermined by its adjustment to move

frem normal static position to abnormal operat-

ing position and to admit air to said duct when
air is moving through the system, and means
arranged for operation by said moving damper
to effect operation of said feeding means in said
abnormal position and non-operation of said
feeding means in said normal position.

5. In an intake conduit to a fan-hlower sys-
tem arranged for drawing air from the atmos-
phere and having means to feed solid material
into said system for suspension in air therein, a
feed-contro! device comprising a suction duct
leading from the atmosphere into the periphery
of the intake conduit and subject to suction to
admit air into the system, a moving member as-
sociated with said duct and responsive to suc-
tion of a predetermined value to move from nor-
mal static position to abnormal gperating posi-

. tion and to admit air to said duct when air is

moving through the system, and means arranged
for operation by said moving member to effect

-operation of said feeding means in said abnormal

position and non-operation cf said feeding means
in said normal position.

6. In an intake conduit to a fan-blower sys-
tem arranged for drawing air from the atmos-
phere and having means to feed solid material
into said system for suspension in air therein,
a feed-control device comprising a suction duct
leading from the atmosphere into the periphery
of the intake conduit and subject to suction to
admit air into the system, an adjustable moving
member associated with said duct and responsive
to suction of a value predetermined by its ad-
justment to move from normel static to abnormal
operating position and to admit air to said duct
when air is moving through the system, and
means arranged for operation hy sald moving
member to effect operation of said feeding means
in said abnormal position and non-operation of
sald feeding means in said normal position.

7. Apparatus comprising in combination a
centrifugal fan blower drawing air from the at-
mosphere and ultiimateiy discharging air to the
atmosphere, a conduit system for said blower
including an intake conduit, valve means in said
conduit system to open and close the system
against the flow therethrough of zir during op-
eration of the blower, means to feed particles of
solid material into said conduit system for form-
ing and conveying an air-suspension of said par-
ticles, a lateral duct connected to and opening
into said intake conduit and also opening to the
atmosphere and subject to suction by operation
of the blower to admit air into the system, g mov-
able member associated with said duct and mov-
able to enlarge the effective passageway through
said duct and responsive to suciion of a prede-
termined value to move the member from g nor-
mal position occupied in the absence of a pre-
determined value of suction to a suction-operated
abnormal position, control means arranged for
operation by said member to effect operation of
said feeding means only during the suction-op-
erated abnormal position of the member, and
means arranged to be operated by the member in
motion to the normal position to eifect closure
of the opened valve means, whereby an effective
resistance to flow of suspended material in the




9 o
conduit system effects movement of the member
to normal position .and fheréby effects -cut-off

0f the feed and closure of the valve means, the

arrangement thus being such that .material can
be fed into the conduit system only durmg the
flow of air therein to suspend it.

8. Apparatus comprising in comblnatmn a cen-

trifugal fan blower drawing air from the atmos-
phere and ultimately discharging air to the
atmosphere, a conduit .system for said blower
including an intake conduit, valve means in said
conduit -system fo open and clese the system
ageainst the flow therethreugh of air-during oper-
‘ation of the blower, means to feed particles .of

solid material into .said- conduit system for form- .

2,544,011
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the valve means, the arrangement thus bemg such

that material can be fed into the conduit system

- only during the flow of air therein to suspend it.

10
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ing and conveying an air-suspension of said par-

ticles, -a lateral .duct connected to and opening
into said intake conduit and -also opening ‘to the
atmosphere and subject to-suction by operation
of the blower to admit air into the system, a
movable member associated with said duct and
movable to .enlarge fthe effective passageway
through said duct and responsive to.suction of a
bredetermined value to move the member from
8 normal position occupied in the absenee of a
predetermined value of .suction to a suetion-
opberated ghnormal position, control .means ar-
ranged for -operation by .said member to effect
~operation .of said feeding means only durinhg the
sUction-operated abrnormal position of the mem-~
ber, and timed means arranged to be operated
by the member in motion to dits normal pesition

20
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thereafter at a contrelled time to effect ‘closure

of the opened valve means, whereby an effective

res:tstanee 10 ﬂevr of euspended Tnaterlal in the

lrm. g,

10, Apparatus comprising in combination 3

centrifugal fan blower drawing air from the
.atmosphere and ultimately dischareing gir to the
atmosphere,
including an intake conduit, valve means in said
conduit system to open and close the system

a conduit system for said blower

against the flow therethrough of air during oper-
ation of the blower, means to feed particles of

solid material into said conduit system for form-

ing and conveying an air-suspension of said par-
ticles, a lateral duct connected to and opehing

; into said intake conduit and .also opening to the

atmosphere and subject to suction by operation
of ‘the blower to admit air into the system, a

movable damper associated with said duct and

movable In response to suction in the intake
conduit into an abnormal position to enlarge the

effective passageway threugh said duct during

suction therein, means normally acting against
suction to move the damper into g normsal posi-

tion in the absence of a predetermined value of
suetion, control means arranged for operation by

sald damper to effect operation of said feeding

means only .during the suction-operated -abnor-

mal position of the damper, -and timed means

-arranged to be operated by the damper in motion

to its normal position thereafter at.a controlled

time to effect closure of the opened valve means,

whereby an effective resistance to flow of sus-
pended material in the conduit system -effeets

- movement of the damper to nermal vosition and

thereby effects cut-off of the feed and thereafter

~ closure of the valve means, the arrangement being

te nermel 13051131011 and thereby ef“eets cut-eﬂ‘ of

the feed and therveafter-closure of the valve nmeans,
the -arrangement thus being 'such that materigl
can be fed into.-the conduit system only during
the flow of air therein to suspend it, and such
that affer stoppace of feed the cendult System
remains open for a time to clear it -of residual
particles. _

9. Apparatus comprising in combination g,
centrifugal fan blower drgwing air from the
atmosphere and ultimately discharging air to the
~atmosphere, a conduit system for said blower
including an intake conduit, valve means in said
conduit system to apen and close the system
against the flow therethrough of air during oper-
atlon of the blower, means to feed particles of

49

45
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solid material into said conduit system for form-
ing and conveying an alr-suspension of said par-

ticles, a lateral duct connected to and opening

into said intake conduit and also opening to the

atmosphere and subject to suction by operation
of the blower to admit air into the system, a mov-
able damper associated with said duct and mov-
able in response to suction in the intake conduit
~ Into an abnormal position to enlaree the effective

passageway through said duct during suction

therein, means normally acting against suction
to move the damper into g normal position in
the absence of a predetermined value of suction,

control means arranged for operation by said
damnper to eff

only during the suction-operated abnormal P0Si~
tion of the damper, and means arranged to be
operated by the damper in motion to its normal
position to effeet closure of the opened valve

means, whereby an effective resistance to flow of -

suspended material in the conduit system effects
movement of the damper to normal position and
thereby effects cut-off of the feed and closure of
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ect operation of said feeding means

70

such that material can be fed into the -conduit
system only during the flow of air therein to sus-
pend -it, and such that after stoppage of feed the
conduit system remains open for g time to clear
it of residual particles.

11. Apparatus comprising in cembma,tmn ‘a,
centrifugal fan blower arranged to draw air from
and ultimately to discharge air to the atmosphere,
a - conduit system therefor including an intake
conduit and a discharge conduit, valve means in
sald conduit system for cutting off flow throusgh

said conduit system ‘during the operation of said

blower -and closure of the valve means, means
broviding a control opening into said intake con=
duit, said opening being exposed to the atros=
phere for the admission of air by suction from
the blower, a damper mermber arranged to mdve
with resnect to said opening by suction therein
resulting from obveration of the blower, adjust-
able means to urge said darmper member into
normal position against suction of value less than
a value predetermined by the aajustment of said
means, means to feed solid particles of material
into said inftake conduit for suspension in the
air stream and for movement of an air-suspension
of said material in said conduit system, valve-
control means arranged when energized to open
said valve means and when de-energized to close
sald valve means and thereby during operation
of the blower and with open valve means to estab-
lish o flowing stream of air and thereby to cause
movement of the damper member with respect to
said opening, said feeding means being arranged
to operate to feed said material by movement of
sald damper member under the influence of suc-
tion and not so to operate when the damper mem-
ber is in normsl positiocn, receiving means asso-
clated with said discharge conduit to receive said

_g’gx solid material from the air stream up to a cut-off
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ow of said air stream is

point such that the

resisted to an extent permitting movement of

said damper member into its said normal posi-
tion, and means associated with and operated
by return of the damper member to normal posi-
tion to cause de-energizing of said valve-control
means, whereby at sazid cut-off point the damper
member operates to effect stopping of sald Ieed
and closure of the conduit system.

12. Apparatus comprising in combination a
centrifugal fan blower arranged to draw air from
and ultimately to discharge air to the atmos-
phere, a conduit system therefor including an
intake conduit and a discharge conduit, valve
mesans in said conduit system for cutting off fiow
through said conduit system during the operation
of said blower and closure of the valve means,
means providing a control opening into said in-
take conduit, said opening being exposed to the
atmosphere for the admission of air by suction
from the blower, a damper member arranged
to move with respect to said opening by suction
therein resulting from operation of the blower,
adjustable means to urge said damper member
into normal position against suction of value less
than a value predetermined by the adjustment
of said means, means to feed solid particles of
material into said intake conduit for suspension
in the air stream and for movement of an air-
suspension of said material in said conduif sys-
tem, valve-control means arranged when erner-
cgized to open said valve means and when de-ener-
gized to close said valve means and thereby dur-
ing operation of the blower and with open valve
means to establish a flowing stream of air and
thereby to cause movement of the damper mem-
ber with respect to said opening, said feeding
means bheing arranged to operate to feed said
- material by movement of said damper member
under the influence of suction and not so to oper-
ate when the damper member is in normal posi-
tion, receiving means associated with said dis-
charge conduit system to receive said solid mate-
rial from the air stream up to g cut-off point such
that the flow of said air stream is resisted to an
extent permitting movement of said damper
member into its said normal position, and time-
delay means associated with and operated by
return of the damper member to normal position
to cause subsequent de-energizing of said valve-
control means, whereby at said cut-off point the
damper member operates to effect stopping of
said feed and at a predetermined time thereafter
closure of the conduit system. |

13. A blower system having in combination a
fan blower, an intake conduit therefor open to

|

10

15

12

'th.e atmosphere, an outlet conduit therefoi* for

the discharge of air-suspension of solid mate-
rial against a growing resistance to flow in said
system, a duct tapped into the periphery of the
intake conduit for admitting a portion of the ailr
for the intake conduit, a movable damper asso-
ciated with said duct and arranged to move from
normal and closed static position to suction-
operated abnormal and open position upon
attaining a predetermined suction in the intake
conduit and to move back to normal and closed
position at differential pressures less than that
of said predetermined suction, and controllable
means affecting operation of the blower system
arranged to be controlled by the two movements
of said damper, the location of the opening of
said duct at the periphery of the intake conduit

- effecting return of the damper to normal and
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closed position by both reduction of flow through
the blower and back-pressure in the inlet conduit.

14. A blower system having in combination a
fan blower, g conduit system therefor including
an intake conduit opening to the atmosphere,
said system being arranged for delivering an air-
suspension of solid material against a growing
resistance to flow in said system, a duct tapped
into the periphery of the intake conduit for ad-~
mitting a portion of the air for the intake conduit,
a, movable damper associated with said duct and
arranged to move from normal and closed static
position to suction-operated abnormal and open
posgition upon attaining a predetermined suction
in the intake conduit and to move back to normal
and closed position at differential pressures less
than that of said predetermined suction, and
controllable means affecting operation of the
blower system arranged to be controlled by the
two movements of said damper, the location of
the opening of said duct at the periphery of the
intake conduit effecting return of the damper
to normal and closed position by both reduction
of flow through the blower and back-pressure in
the inlet conduit. '

THURE C. DUVALL.
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