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UNITED STATES PATENT OFFICE 
ACTIVATOR, CONTROL 

Charles A. Baresch, College Point, N. Y., assignor 
to Morse Boulger Destructor Company, New 
York, N. Y., a corporation of Delaware 

Application January 24, 1951, Serial No. 20,466 
(Cl. 302-53) 11 Claims. 

The present invention relates to an automatic 
control system for governing continuous cyclic 
Operation of apparatus for pneumatically trans 
porting finely divided material. 
Apparatus of this class, in which granular, 

focculent, pulverulent, or otherwise comminuted 
material is air suspended and then blown to a 
distant station, is generally referred to aS an 
activator. Broadly, an activator comprises a 
container in which a mass of conminuted na 
terial may be air suspended; a gated inlet duct 
at the top of the container through Which a 
charge of material may be loaded by gravity froil 
a storage hopper or the like; an exit nozzle and 
outlet duct through which air suspended material 
may be discharged from the container; and 
means for introducing compressed air into the 
container when the latter is charged with ma 
terial and the gate of the inlet duct has been 
closed. 

Ordinarily the capacity of an activator is but 
a fraction of that of the storage hopper to Which 
it relates, the capacity of the latter often being 
great enough to hold a carload of material. 
Consequently the activator is required to be 
charged and discharged a considerable number 
of times in order to exhaust the storage hopper. 
Heretofore this cyclic operation of an activator 
has required an attendant. Thus the general 
object of the invention is to provide a novel and 
highly efficient control Systern Whereby an 
activator may be governed automatically to 
operate in a continuity of cycles to exhaust a 
large store of material. 
A particular object of the invention is to utilize 

the presence of a sufficient charge of material 
Within the container to initiate an operational 
cycle, and to utilize diminution of internal pres 
Sure Within the container after the material has 
been discharged to terminate the cycle, to vent 
the container, and to open the gate of the inlet 
duct to receive another charge. 

Further objects are to provide a control system 
adapted to shut down the activator automatically 
in the event of malfunctioning resulting in a 
dangerous increase of internal pressure; to pro 
vide an alarm to indicate. When the apparatus 
has been shut doWn due to Such malfunctioning; 
to provide means for preventing Opening of the 
gate of the inlet duct of the activator in the pres 
ence of internal pressure greater than atmos 
pheric; and to provide stand-by means Whereby 
the activator may be operated manually when 
neceSSary. 
In apparatus of the class described an Opera 
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2 
tional cycle involves opening the gate of the inlet 
duct So that a charge of material may flow into 
the container; closing the gate when a suitable 
charge has been received; introducing com 
preSSed air into the container to suspend the 
material and thereupon blow it out of the con 
tainer through the exit nozzle and outlet duct; 
and, after the material has been discharged, 
venting the container to make certain that its 
internal pressure will be atmospheric when the 
gate is next opened. 

It Will be understood that in a continuing 
Cyclic operation, to be automatically controlled, 
detection of the presence of a suitable charge is 
neceSSary at the beginning of a cycle, and detec 
tion of the exhaustion of material is necessary at 
the end of a cycle. 

In this invention the presence of a suitable 
charge of material within the container is de 
tected by means of one or more position sensitive 
SWitches adapted to be actuated by the material 
itself When the charge attains a predetermined 
height. A SWitch of this class is referred to here 
in after as a telltale switch, and such a device is 
Shown in U. S. Patent No. 2,442,275, issued May 
25, 1948. 
The detection herein of the exhaustion of ma 

terial is accomplished by means of a pressure 
Sensitive switch, the diminution of internal pres 
Sure toward the end of a cycle being relied upon 
to actuate the Switch. In apparatus of the class 
described the pressure within the container is, 
of course, atmospheric at the moment of closing 
of the gate of the inlet duct. Compressed air is 
presently introduced into the container and in 
ternal pressure rises until the material is sufi 
ciently suspended to flow readily out the exit 
nozzle and through the outlet duct. During 
pneumatic transportation of the material the 
density of the Suspension, the resistance to the 
escape of air at the exit nozzle, and the internal 
pressure of the container remain nearly uniform; 
but When the material is about exhausted the 
Suspension becomes rapidly less dense, air 
escapes at a greatly accelerated rate, and the 
internal pressure sharply drops. This drop in 
internal pressure signals the end of a cycle; 
upon actuation of the pressure sensitive switch 
above-mentioned, the supply of compressed air 
is shut off and, simultaneously, the container is 
vented so that internal pressure may almost 
immediately become atmospheric preparatory to 
the next opening of the gate of the inlet duct. 

It will be apparent from the foregoing that 
there are two periods within a cycle during which 
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the internal pressure is low: just after the begin 
ning of a cycle, and just before it ends. Plainly, 
then, a means for signaling the diminution of 
pressure at the end of a cycle must be prevented 
from governing operation of the activator during 
the first part of a cycle. Thus it is a further 
object of the invention to provide, in such a 
Control System, means whereby the operation of 
a cycle is initiated exclusively by the presence 
of a suitable charge of material and continues 
until internal pressure has been built up, and 
thereafter is governed exclusively by a diminu 
tion of internal pressure. 
Another object of the invention is to provide 

an activator control System including a first 
pneumatic means for opening and closing the 
gate of the inlet duct, a second pneumatic means 
for controlling the supply of compressed air for 
the container and for the Sealing and for the 
venting thereof, magnetic valves for governing 
operation of said pneumatic means, and a circuit 
embracing said valves and controlled during the 
first part of a cycle by One or more telltale 
Switches and during the latter part of a cycle 
by a pressure sensitive switch. 
These and other objects of the invention will 

be more fully understood from the following de 
scription and from the drawing, in which Figs. 
and 2 are, respectively, a conventionalized top 

plan view and a corresponding elevational view 
of an activator adapted to be controlled by the 
present System, and in which Fig. 3 is a diagram 
generally illustrative of the invention. 
The activator shown conventionally in Figs. 1. 

and 2 comprises a container 20, here shown to 
be in the shape of an inverted frustrum of a 
cone; a domelike roof 2; and a conical bottom 
22. Such containers are commonly of plate Steel, 
the roof being welded to the top edge of the side 
wall and the base of the conical bottom being 
welded to the lower edge of the side wall. The 
structure rests upon a base plate 23. 
An inlet, duct 24 enters the container through 

the center of the roof; and a gate, designated 
25, is provided in the duct just above the con 
tainer. In Fig. 2 the duct is shown to connect 
with a storage hopper surmounting the activator. 
Frequently such hoppers are of great size. They 
are commonly connected with the inlet gate by 
means of a flexible duct. Also, Sometimes a 
hopper bottom car may be spotted for unloading 
through such a duct directly into the activator 
mounted beneath a trestle on which the car 
Stands. 
The gate 25 is provided with a lever 26 by 

means of which it may be opened and closed. 
The outer end of lever 26 is pivotally connected 
at 2 to a pneumatic ram 28, the piston of which 
is indicated in dotted lines. The ram is pivotally 
mounted at 29 on brackets 30 suitably secured to 
the side wall of the container. The position of 
lever 26 shown in solid lines in Figs. 1 and 2 is 
that obtaining when the gate 25 is closed. The 
position of the lever shown in dotted lines in 
Fig. 2 indicates that the gate is open. The Op 
eration of this ram is more particularly described 
below. Air lines a, and be for this ran are shown 
only in part in Figs. 1 and 2; the other terminals 
of these lines are indicated diagrammatically in 
Fig. 3. Air line a is utilized for closing the gate 
25; air line b for opening the gate. 
Surrounding the conical bottom 22 within the 

container is a conical cowl 3 from which, at 
the top thereof, extends an outlet duct 32. The 
structure shown in Fig. 2, wherein the Cowl is 
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4. 
seen to be slightly removed from the bottom of 
the container, comprises, in terms of the activa 
tor art, an exit nozzle, here designated 33. 
The outlet duct 32 is shown, in Fig. 2, to be 

bent just above the cowl 3, and passes eccen 
trically through the roof of the container and 
extends to a distant station, not shown, to which 
material is to be pneumatically transported. 
The outlet duct is partly obscured in Fig. 2; comi 
paire Fig. i. 
The bottom of the container being conical and 

the side Wall of the container being part of an 
inverted cone, as shown, an annular valley is 
formed in the lower part of the activator. The 
lower portion of this valley is utilized, in usual 
mannel, as a plenum chamber, here designated 
34, and is covered by an annular sill plate 35, 
this latter being provided with numerous per 
forations, not shown, through which jets of com 
preSSed air may be directed against material 
resting within the container upon the plate. The 
air line to the plenum chamber is designated 38. 
A vent 3 extends from the roof of the con 

tainer and, for a short distance, is parallel to 
the outlet duct. Compare Figs. 1 and 2. Just 
above the container the went is provided With a 
valve 38. The air line 36 extends upwardly from 
the plenum chamber and passes the vent near 
the position of valve 38. Here a valve 39 is pro 
vided in the air line 36. A common control lever 
80 serves as a means for operating valves 38 
and 39 simultaneously. These two valves are 
arranged so that when one is open the other is 
closed. For example, in Fig. 2, the position of 
lever 40 shown in solid lines indicates that valve 
38 of the vent 37 is open, and that valve 39 of 
the air line 36 is closed; conversely, the position 
shown in dotted lines indicates that wave 38 
is closed and valve 39 open. 
A pneumatic ram 4 is provided for opening 

and closing valves 38 and 39. The ram is piv 
otally connected to the outer end of lever 40 at 
42; and is pivotally mounted at 43 on brackets 
44. Suitably Secured to the side wall of the con 
tainer. The operation of this ran is more par 
ticularly described below. Air lines c. and d for 
this ram are seen in part in Fig. 2; the other 
terminals of these lines are indicated diagram 
matically in Fig. 3. Air line c is utilized for 
opening valve 38 for venting the container and, 
simultaneously, for closing valve 39 to terminate 
the supply of compressed air to the container. 
Air line d is utilized for Simultaneously closing 
the vent valve 38 and for opening valve 39 to 
initiate the introduction of compressed air to the 
container. 
As shown in Figs. 1 and 2, the went 37 joins 

the outlet duct 32 at 45 just beyond valve 38. 
When a charge of material has been exhausted 
from the container, ram 4 is actuated in re 
sponse to diminution of pressure within the 
container, through means. to be described, to cut 
off the supply of compressed air and to vent the 
container rapidly of air of greater than atmos 
pheric preSSure, So..that the gate 25 may be safely 
opened for the next charge. 
AS Seen in FigS. and 2, an inlet 46 (not 

shown sealed) is provided in the roof of the 
container for lead wires communicating with a 
telltale Switch 4. Of course the inlet 46 is. 
hermetically sealed after the lead wires for the 
telltale switch are inserted. The switch, indi 
cated in dotted lines, is more particularly de 
Scribed below. No Wiring is indicated in Figs. 
1 and 2. 
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An airline 48 (Figs. 1 and 3; not shown in Fig. 
2) leads from the roof of the container to a 
preSSure gage and to pressure Sensitive Switches, 
the latter being adapted to operate responsively 
to certain shell pressures of the container (see 
below; also see Fig. 3 wherein the other terminals 
of line 43 are indicated). A safety valve is shown 
in Fig. 1, mounted on the container roof. 

Fig. 3 is a pneumatic and electrical diagram, 
and while only fragmentary parts of the ac 
tivator of FigS. 1 and 2 are here shown, the con 
trol system of the present invention may be fully 
understood from the description and by compar 
ing the three figures. 

Fig. 3 shows a power switch (labeled) con 
nected by lines 50 and 5 with a panel switch 
(labeled), assumed to be, together with certain 
other elements to be described, upon a suitable 
control panel (not indicated). 
A line 52 extends from a terminal ac of the 

panel switch to one terminal of the telltale 
switch Within the activator. Telltale SWitch 
is may be a device as shown in U. S. Patent No. 
2,442,275, above cited. Essentially the telltale 
SWitch is any suitable switch which remains open 
when disposed in a particular position and auto 
matically closes When caused to assume another 
position angularly different from said particular 
position. A mercury toggle switch suspended 
Within the container from the roof thereof in 
Such manner that the SWitch is open when hang 
ing normally and closed when shoved out of 
its normal angular position, as by flowing ma 
terial on the top of a growing pile Within the 
container, is competent for the purposes of the 
present invention; and Such a SWitch is diagram 
matically indicated (and labeled) in Fig. 3. 
A telltale Switch, as used in the activator art 

for the purpose of signaling the presence of a 
sufficient charge of material. Within the container, 
is usually suspended from and near the roof of 
the container by means of a flexible member, 
Such as a light chain or the functional equiva 
lent; and, also, the switch is suspended to the 
side of the mouth of the inlet duct. Normally 
the switch is open, as is the Switch here shown. 
As finely divided material is introduced into 
the container through the inlet duct the top of 
the forming pile is roughly conical in shape. 
When the top of the pile reaches a predetermined 
height additional material entering the Container 
flows to repose on the pile, and some of the ma 
terial, flowing against the switch, tends to move 
the switch out of its normal angular disposi 
tion into another at which the Switch closes and 
excites a suitable signal to indicate the presence 
of a sufficient charge. Such signal is Ordinarily 
observed by an operator who thereupon Operates 
means for closing the gate of the inlet duct. 
However, in the present control system, the 
signal is utilized automatically to actuate means 
for closing the gate and the vent valve and for 
initiating the introduction of compressed air in 
to the container. 
The effectiveness of a telltale switch of the 

toggle type is augmented considerably by the 
rapidity of the charging operation. Obviously 
if the influx of material into the container is 
extremely slow the final sweep of material 
against the switch may be powerless to effect a 
suitable deflection thereof to close the Same. 
Hence a fairly large inlet duct is usually pro 
vided. Quite frequently a large activator can 
be loaded by gravity from a surmounting hopper 
in less than two minutes, the charge running 
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6 
as high as a hundred cubic feet of material, or 
Several tons thereof. 
A line 53 leads from the other terminal of the 

telltale Switch 47 to one termial of a time switch 
(labeled Fig. 3), the other terminal of which is 
connected to terminal y of the panel switch by a 
line 54. In Fig. 3 the coil 55 and armature 56 
of the actuating magnet, and a mercury toggle 
Switch 57 assumed to be controlled by the arma 
ture are shown. A type of time switch, which 
may Well be used here is the well known dashpot 
Solenoidal switch arranged to close the controlled 
circuit quickly upon energization of the coil of 
the Solenoid, and to open the controlled circuit 
Slowly upon deemergization of the coil, the re 
turn of the armature (here indicated a solenoid 
core) to normal position being retarded by con 
fined liquid within the dashpot. No dashpot is 
here shown. The controlled circuit of the time 
SWitch is normally open, as shown. 
Thus When a suitable charge has been received 

Within the container of the activator the telltale 
SWitch 47 is closed, the time switch coil is en 
ergized, and the controlled circuit is closed. 
A relay is indicated and labeled in Fig. 3. This 

relay may be of the transformer type, as shown, 
comprising a primary 58, a secondary 59, an 
arnature 60, and a mercury toggle switch G 
adapted to be actuated by said armature. Here 
the armature is assumed to be the core of a sole 
noid of which the coil is the primary 58. The 
armature is shown in attracted position within 
the coil, and is assumed to be returnable to non 
attracted position by a spring (not shown). 
When the armature is in the position shown in 
Fig. 3 the toggle switch 6 f is open. The primary 
is connected by lines 62 and 52 to terminal at of 
the panel Switch and by lines 63 and 54 to termi 
nal J thereof. Thus the primary is invariably 
closed with respect to these terminals, and there. 
fore the primary is normally closed. The sec 
Ondary, however, is normally open; and accord 
ingly the armature is normally attracted, i.e., in 
the position shown in Fig. 3, and wherein switch 
6 is open. But when the secondary is closed, 
the field of the primary becomes ineffective to 
maintain the armature in the position shown in 
Fig. 3 and, in consequence, the toggle switch G 
closes. 
The Secondary 59 is connected by lines 64 and 

65 with a pressure sensitive switch A (labeled, 
Fig. 3). The electrical element is a mercury tog 
gle Switch 66 mounted on a suitable oscillatory 
member 6 adapted, in usual manner, to be actu 
ated in response to change of pressure within an 
arcuate tube 68, shown to be connected with air 
line 48. Switch 66 is normally open, but is 
mounted so as to close when carried into a par 
ticular range of angular positions by said mem 
ber moving in response to increased shell preS 
Sure of the container. For example, pressure 
Sensitive SWitch. A may be arranged to remain 
open in the presence of shell pressures not more 
than four pounds per square inch, and to close 
When the pressure reaches this much. The ex 
ample is taken from data relating to actual in 
stallations of activators. Immediately after the 
gate 25 of the inlet duct 24 is closed (see Fig. 2) 
and introduction of compressed air is begun, 
the pressure rises but discharge of material does 
not begin in force; after the discharge is com 
pleted the resistance to escape of compressed air 
through the exit nozzle 33 is so reduced that the 
pressure within the container 20 drops rapidly 
and Soon becomes less than four pounds. This 
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pressure is sometimes referred to as the shell 
pressure. It being desired not only to avoid a 
waste of compressed air, but also to clear the con 
tainer instantly of residual compressed air, a low 
shell pressure signal indicating that the material 
has been discharged is relied upon for actuating 
means for terminating the supply of compressed 
air and for venting the container. Thus, in cer 
tain installations, a drop below four pounds, 
properly detected, would be such a signal. 
Plainly, of course, pressure sensitive switch A is 
never closed except during the actual discharge 
portion of a cycle; also, since, as will be seen, this 
switch. A serves during such portion of the cycle 
to maintain the secondary closed, other means 
for maintaining the secondary closed before 
switch. A becomes operative are required. Two 
such means are described in the following para 
graph. - 

The toggle switch 57 of the time switch previ 
ously described is connected in parallel with the 
secondary 59 by means of lines 67 and 70. Thus 
when the telltale switch 47 is closed, as by a 
charge of material within the container, the time 
switch operates to close the secondary 59. There 
upon the relay operates by releasing its armature 
60 and so closing toggle switch 6 (more particu 
larly described below). 
Also a manually controllable starting switch 

(labeled, Fig. 3) is connected in parallel with the 
secondary 59 by means of lines 7 and 72. This 
Switch is provided not Only as a standby Switch, 
but because a last batch from a store charged in 
to the container may not be sufficiently great to 
actuate the telltale switch, and some means must 
be provided for initiating a cycle under such cir 
cunstances to clear the container of the last por 
tion of material being handled. . . . . 
Three means for closing the secondary 59 have 

been described: the time switch controlled by 
the telltale switch, pressure sensitive switch A 
which is adapted to remain closed in the presence 
of pressure obtaining during the discharge por 
tion of a cycle, and the manually controllable 
starting switch. 

All three means for closing the secondary effect 
operation of the relay and consequent closing 
of toggle switch 61 thereof. This toggle switch 
is provided with three terminals, being the ter 
minals of lines 73, T4 and 75. The first-men 
tioned connects with line 62 and so with terminal 
ac of the panel switch. The last-mentioned con 
nects with one terminal of a solenoidal valve 76 
which controls the air supply for the ram 28 for 
opening and closing the gate 25 of the inlet duct. 
The other terminal of this valve is connected by 
line 76a to line 63 and so with terminal y of the 
panel switch. 

Solenoidal valve 76, indicated only by a box 
and label in Fig. 3, is of a type well known in the 
art. An air line e from a receiver or compressor 
(neither shown) is seen entering the box at a port 
at the top thereof in the figure; air lines d and b, 
previously described and shown in part Figs. i. 
and 2, and respectively used for closing and open 
ing gate 25 of the inlet duct, are seen issuing from 
the bottom of the box. Valve 76 is arranged so 
that when its solenoid is deemergized the receiver 
or compressor line is connected to one of the 
other lines (here, specifically, b, whereby the gate 
is opened when the solenoid is deemergized), and 
when its solenoid is energized the receiver, or 
compressor line is connected to the third line 
(here, specifically, a, whereby the gate is closed). 
Thus, normally, the gate 25 is open. - . 
when the telltale switch is closed the time 
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switch and the relay operate in rapid succes 
sion; toggle switch 61 is accordingly closed and 
effects operation of valve 76 to connect line e, 
the line from the receiver or compressor, with 
line a. Air pressure in line a carries the piston 
of ram 28 to the position shown in dotted lines 
in Fig. 2, whereupon the solid line position of 
lever 25 obtains. The gate is then closed and no 
further material can enter the container nor can subsequently introduced compressed air escape 
through the gate. 

Suitably mounted on lever 26 (indicated only 
in Fig. 3) are two mercury toggle switches 77 and 
78, each so mounted as to be open at angular 
positions of the lever 2S except that obtaining 
when the gate is completely closed. The posi 
tions of the arm 26 shown in solid lines in Figs. 2 
and 3 indicate, respectively, that the gate is 
closed and open. Conversely, the dotted line po 
sitions of the lever in these two figures indicate, 
respectively, that the gate is open and closed. 

Line 74 leads from a terminal of toggle switch 
6 to a terminal of toggle switch 77; and from 
the other terminal of switch 7: a line 77 leads to 
one terminal of a solenoid valve 8 which con 
trols the air supply for the ran for opening 
and closing valves 38 of the vent 32 and 39 of 
the air line. 36. The other terminal of valve 8 
is connected by a line 8i with line 16a and so 
with terminal g of the panel switch. 

Solenoidal valve 80, indicated only by a box 
and label in Fig. 3, is of the same well known 
type as valve 76, previously described, Line e, 
from a receiver or compressor, enters the top of 
the box; lines c and d, previously described, and 
shown in Fig. 2, are seen issuing from the bottom 
of the box. 
Valve 80 is arranged so that when its solenoid 

is deenergized line e is connected to line c, 
whereby valve 33 is opened and valve 39 simul 
taneously. closed, so that the compressed air Sup 
ply to the plenum chamber and container is cut 
off simultaneously with the venting of the con 
tainer; and when its solenoid is energized line e 
is connected to line d, whereby valve 38 is closed 
and valve 39 is opened, so that compressed air is 
admitted to the plenum chamber and container, 
and escape through the vent 37 simultaneously 
checked. 

It will be understood from the foregoing that 
actuation of the telltale switch 47, the time 
Switch, and its toggle 57, the relay and its toggle 
6, and solenoidal valve 6 takes place in ex 
tremely rapid sequence, nearly simultaneously. 
But a relatively considerable amount of time is 
required for the flow of compressed air from line 
e through line a to ram 28 to effect a complete 
closure of gate 25. So it is not until the gate is 
completely closed that toggle switch TT may close 
and so effect energization of the solenoid of valve 
3. Walve 30 does not operate to connect line e 
with lined, to close the vent and initiate the in 
troduction of compressed air to the plenum 
chamber, until after the gate 25 has been com 
pletely closed and the chamber sealed off from its supply hopper. 

It is extremely undesirable in this art that the 
gate of the inlet duct of the container be opened 
by accident or otherwise in the presence of com 
pressed air in the container, for it will be in 
stantly realized that a blast of compressed air 
against an oncoming stream of material falling 
from the Supply hopper might cause serious 
damage. - - 

For this reason the present invention includes 
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a safety device rendering opening of the gate 
of the inlet duct in the presence of compressed 
air in the container extremely unlikely. 
Mounted on lever 40, the common control lever 

for valves 38 and 39, is a mercury toggle SWitch 
82, seen only in Fig. 3. This switch is normally 
open. Lever 4G is indicated in two positions in 
both Figs. 2 and 3. In solid lines in both figures 
the lever is shown in the position which obtains 
when the vent is open and the air is cut off. In 
dotted lines in both figures the lever is shown in 
the position which obtains when the vent is 
closed and air is being supplied to the plenum 
chamber. Switch 82 is so mounted on the Con 
trol lever i0 that when the supply of compressed 
air is cut off the SWitch is open, and that When 
the air is flowing into the plenum chamber from 
a receiver or compressor, the switch is closed. 
Switch 82 is provided with three terminals. 

One is connected by a line 83 to line 52 and so to 
terminal ac of the panel switch. A Second is con 
nected by a line 84 to line 75 and so to a terminal 
of the solenoid of valve 76 which controls the 
opening and closing of gate 25 of the inlet duct. 
It will be seen from Fig. 3 that once switch 82 is 
closed the solenoid of valve 76 is no longer ex 
clusively dependent upon the relay for energiza 
tion. Toggle switch 6 of the relay may open for 
accidental or other reasons Without effecting an 
opening of gate 25. - 

Also it will be understood that actuation of 
lever 40 by the ram 4t requires some appreciable 
time. Thus when valve 80 is deenergized and SO 
connects line e with line c to open the vent valve 
38 and to close the air line valve 39, a very con 
siderable portion-in fact, nearly all-of the 
residual compressed air within the container will 
have been exhausted before Switch 82 opens and 
deenergizes the solenoid of valve 6. 

Switch 82 not only, therefore, prevents deen 
ergization of the solenoid of valve 76 during the 
build-up of air pressure within the container at 
the beginning of a cycle or during the discharge 
portion of the cycle, with consequent opening of 
gate 25; but also insures adequate venting of the 
container before the gate is opened. 
The invention includes another safety device 

an emergency means for shutting down the ac 
tivator altogether when dangerously excessive 
pressure builds up within the container due to 
malfunctioning resulting from choking of the 
exit nozzle or outlet duct. 

t; will be seen in Fig. 3 that line 5, leading 
from the power switch to the terminal ac of the 
panel switch includes a pressure sensitive Switch 
B (labeled). The electrical element is a mercury 
toggle switch 85 mounted on a suitable oscillatory 
rinenber 86 adapted, in usual imanner, to be ac- . 
tuated in response to change of pressure within 
an arcuate tube 37, shown to be connected with 
air line A8. Switch 85 is normally closed but 
is so mounted as to open when carried into a 
particular range of angular positions by Said 
member moving in response to increased shell 
pressure of the container. For example, pressure 
sensitive switch B may be arranged to remain 
closed in the presence of all normal operating 
shell pressures, but to open at a predetermined 
danger pressure. When switch 85 opens of course 
the panel switch is immediately deenergized and 
entire activator stops operating. 
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However, it will be realized that simultaneous 
deenergization of solenoidal valves 76 and 80 
would ordinarily cause the stoppage of con 
pressed air to the plenum chamber, venting of 75 

10 
the container, and coincident opening of the gate 
25 of the inlet duct. This would be dangerous 
inasmuch as the excessive pressure within the 
container would at once seek to blast air and 
material through both the vent and the gate. 
Pressure sensitive Switch B is provided for use 
only under extreme pressure conditions, so upon 
Simultaneously opening the vent and the gate 
resultant damage night well be as great as Would 
happen under normal discharge pressure condi 
tions were said gate opened. Thus a further 
Safety measure is required to prevent the gate 
from opening under any circumstances in the 
presence of pressure greater than atmospheric 
within the container. 

This requirement is met by the introduction 
into air line a. of a magnetic valve C adapted to 
Operate merely as a gate, and as such only when 
deenergized; and by introduction into air line b 
of a like magnetic valve D. In Fig. 3 it will be 
Seen that valves C and D are connected in par 
allel, and are connected directly to the termi 
inals ac and y of the panel switch by means of 
lines 6a, 63 and 54 on one side and by lines 8a, 
24, 73, S2 and 52 on the other. Thus these two 

Valves are always energized under normal work 
ing conditions, and being energized, do not op 
erate as gates, and the air lines a, and b are con 
Sequently normally open. However, when pres 
Sure Sensitive switch B operates to break line 
5 between the power switch and the panel switch, 
and So to deemergize all elements of the control 
System except the alarm, it is immaterial that 
Solenoidal valve 76 immediately connects air 
line e with air line b-the connection obtaining 
When the gate is to be opened-for no air from 
a receiver or compressor can pass valve D, and 
no air in the cylinder of the ram 28 can escape 
past valve C. Thus when the entire system is 
deenergized ram 28 is locked against operation. 
Another mercury toggle switch 88 may be 

mounted together with Switch 85 on member 86, 
the former Switch being arranged to remain nor 
mally open and to close in the presence of exces 
sive shell pressure. Terminals of Switch 88 may 
be connected as by line 89 to line 5 and by line 
90 to line. 59, line 9 including the alarm (labeled 
Fig. 3) mentioned above, such as a bell or light 
to attract attention. 

Certain indicator lights may advantageously 
be included in the control system of the present 
invention. A line 9, connecting with line 54 
and So with termina y of the panel switch, con 
nects, through branches, with one terminal each 
of four lights 92, 93, 94 and 95 (Fig. 3). 

Light 92, having its other terminal connected 
by a line 96 to line 84 and thereby to line 75 of 
toggle 6? of the relay (line T5 leading from the 
toggle to one terminal of the solenoid of valve 
76), becomes energized immediately said solenoid 
is energized. This instant, however, is just the 
beginning of the pneumatic operation controlled 
by the solenoid, that is the operation of ram 28 
and the closing of the gate 25. Light 92, there 
fore, is a first visual indication that the gate is 
about to close. 

Light 93, having its other terminal connected 
by a line 97 to one terminal of toggle switch 78 . 
mounted on lever 26-the other terminal of said 
SWitch being Connected by a line 98 to line 93 
and thereby to line 52 and terminal ac of the panel 
switch-is energized only when switch 78 closes 
upon completion of the closure of gate 25. Light 
93, therefore, shows that the gate is completely 
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closed and that the container is ready for the 
admission of compressed air. 

Light 94, having its other terminal connected 
by a line 99 to line 79, previously described, is 
energized immediately that the solenoid of valve 
80 is energized. Therefore light 94 indicates 
that the vent is about to close and that air is 
about to be introduced into the plenun cham 
ber. 

Light 95, having its other terminal connected 
by a line with the third terminal of toggle 
Switch 32 mounted on ever 48, is energized only 
When the Went is closed and the air is feeding in 
force into the plenum chamber and the con 
tainer. 

Plainly the lights 92 through 95 are turned oil 
One after another if the cycle is progressing in 
normal manner. All lights remain on during the 
discharge portion of the cycle. 
Two manually controllable Switches 0 and 
O2 are indicated in Fig. 3. Both are connected 

in parallel to lines 3 and 04. The first-men 
tioned line connects with line 5, leading from 
the toggle Switch 6 of the relay to one terminal 
of the Solenoid of valve 6-the valve which con 
trols opening and closing of the gate of the inlet 
duct. The other line from Switches - and 2 
connects with line 3 and thereby with terminal 
ac of the panel Switch. Note that the other ter 
minal of the Solenoid of valve 76 connects with 
terminal y of the panel Switch by means of lines 
6a, 63, and 54. 
It will also be noted in Fig. 3 that lines 3 

and f between SWitches 9 and 2 are SOW 
to be interrupted, the purpose being to indicate 
that the two Switches may be widely separated. 
For example, all elements indicated in Fig. 3, 
excepting only switch 02, are assumed to be 
either on the activator, On a control panel, or 
nearby both. A pneumatic transportation set-up 
employing such an activator may be adapted to 
transport material Several hundred feet or even 
a greater distance away from the activator it 
Self. Switch 62, then, is Suggested as a remote 
control switch to be placed near the station to 
which the naterial is to be transported So that 
an operator there may stop the activator when 
enough material has been received at Said Sta 
tion. Of course SWitch foll has the same frc 
tion, electrically, as Switch 02. 
Switches to and O2 are normally open. 

When either is closed the solenoid of valve 76 is 
no longer exclusively dependent for energization 
on the relay, as it will be Seen that the Solenoid 
is then included in a closed circuit, i.e., from ter 
minal ac of the panel Switch along lines 52, 62, 3 
and 04, Switch to or C2, and lines 3, 15, 
which connects with one terminal of the Solenoid, 
6 which connects With the other terminal 

thereof, 63, and 54 to termina y of the panel 
Switch. Therefore if either switch 0 or 02 is 
closed and maintained closed during a cycle, at 
the end thereof the Solenoid Will remain energized 
and the gate 25 will remain closed. No further 
material can enter the container; in consequence 
the telltale Switch cannot be utilized to initiate a 
following cycle, and the activator remains ide 
until required for further transportation of mate 
rial. 
The operation of the automatic control Sys 

ten and of the activator will now be described 
chronologically with respect to a single cycle, the 
operation of each element being ordinally nun 
bered so that the system may be easily understood. 
A wholly automatic operation of the control sys 
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12 
tem and activator is described, it being assumed 
that the cycle involved is one of a Series of all 
tomatic cyclic operations. 

1. Gate 25 being open, material foWS by gravity 
from a Supply hopper through the inlet duct 24 
into the container 20 and forms a pile upon the 
sil pate 35 between the Sidewal of the container 
and the conical Cowl 3. In Fig. 2 it is shown 
that the outlet duct 32, centrally disposed within 
the container where the outlet duct joins the 
cow, is presently bent to One side and passes Out 
of the container through the roof thereof. After 
the pile of materia has grown to a height be 
yond the bend in the Outlet duct the material 
may then form itself into a maSS having a roughly 
conical tipper Surface as the particles seek an 
angle of repose, Presently the pile reaches a 
height at which setting particles flowing onto the 
top of the pile SWeep against the telltale Switch 47 
as they seek Such angie, and, in consequence, 
Shortly a Stificient defection has been had in the 
Switch to close the same, thereby energizing the 
coil 55 of the tine Switch. 

2. Upon energization of coil 55 of the time 
switch its armature 56 is drawn into attracted po 
sition, thereby toggling Switch 57 and closing the 
Same, and also completing the circuit of second 
ary 59 of the relay. It will be understood that 
energization of coil 55 of the time switch, and 
completion of the circuit of the Secondary 59 of 
the relay through switch 57 continues not only 
until the telltale switch opens but also until the 
slowly opening time Switch has regained normal 
position. 

3. Upon the closing of switch 57 of the time 
switch and completion of the circuit of the sec 
ondary 59, induction of current in the secondary 
reduces the field of the primary 58 of the relay, 
whereupon the armature 60 thereof is released, 
effecting closing of toggle Switch 6. 

4. Closing of Switch 6? effects energization of 
the Solenoid of valve 6, controlling ran 28 relat 
ing to the gate of the inlet duct. Energization 
of this Solenoid is had by completion of the cir 

5 cit loop involving terminal ac of the panel switch, 
lines 52, 62, and 73, Switch 6, line 5, the Sole 
noid, and lines 76a, 63, and 54 to terminal gy of 
the panel switch. 

5. Upon energization of the Solenoid of waive 
is the movement of the arnature of the Solenoid 
effects, in Well known manner, connection be 
tween a receiver or compressor air line with one 
of two branches, here, specifically, a connection 
between line e and line a. 

6. Flow of compressed air through line a forces 
the piston of ram 28 into the position shown (in 
dotted lines) in Fig. 2, thereby closing gate 25. 
Of course the flow of material from the Supply 
hopper is terminated. When the gate 25 is com 
pietely closed the lever 26 will assume the posi 
tion shown in Solid lines in Fig. 2 and in dotted 
lines in Fig. 3. In this position, and not until 
this position has been fully attained, toggle 
switches 7 and 8, both mounted on ever 26, are 
closed. 

7. The closing of Switch effects energization 
of the Solenoid of valve 80, controlling ran 4 re 
lating to vent Valve 38 and main air line valve 39. 
Energization of this solenoid is had by comple 
tion of the circuit loop involving terminal ac of 
the panel switch, lines 52, 62, and 73, switch 6, 
line 4, Switch , line 79, the solenoid, and lines 
8, 6a, 63, and 5 to terminal y of the panel 
SWitch. 

8. Upon energization of the solenoid of valve 
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8G the movement of the armature of the Solenoid 
effects, in usual manner, connection between a 
receiver or compressor air line with one of two 
branches, here, specifically, a connection be 
tween line e and line d. 

9. Flow of compressed air through lined forces 
the piston of ram i? away from the position shown 
(in dotted lines) in Fig. 2 to the other end of the 
cylinder of the ram, thereby simultaneously clos 
ing the vent valve 38 and opening the main air 
line valve 39. When the vent valve is completely 
closed and the main air line valve is completely 
open, the common control lever & G will assume the 
dotted line position shown in Fig. 2 and the Solid 
line position indicated in Fig. 3. In this position, 
and not until this position has been fully at 
tained, toggle switch 82, mounted on the lever, is 
closed. The closing of switch 82 is merely for 
purposes of safety, previously described. How 
ever, it will be understoo: that now the Solenoid 
of valve & cannot be deenergized by a failure at 
switch & of the relay, and so cause a prenature 
opening of gate 25 of the inlet duct. 

10. The container is now sealed at the inlet 
duct gate and at the vent valve, and unactivated 
material forms a seal at the exit nozzle and upon 
the sili plate. Compressed air fioWs into the 
plenum chamber and jets of air impinge upon the 
material resting on the sill plate. As the gate 23 
closed the pressure within the container was, of 
course, atmospheric. Shortly after the closing of 
gate 25 the supply of compressed air to the 
plenum chamber is had in full force. But an ap 
preciable time is required for sufficient pressure 
to build up in the container to effect pressure 
sensitive switch A or to render the naterial Suf 
ficiently air suspended and thereby fluid enough 
to be discharged in normal fashion. The jets of 
air entering the container through the Sill piate 
perforations presently for in a Suspension of 
particles of the material and air within the con 
tainer; the pressure sensitive switch A, esponsive 
to shell pressure of the container, piresently is 
closed; and shortly thereafter the increasing shell 
pressure effects a flow of the suspension of ina 
terial and air out the exit nozzle and through 
the outlet duct. The discharge has how begun in 
force. It will be understood that the time lag of 
the time switch is sufficient to maintain SWitch 
3 in closed position and tierey inaintain Com 
pletion of the circuit of the Secondary 53 of the re 
ay until Suficient, pressure has been built up 
Within the container to close pressure Sensitive 
Switch A. After switch. A closes the return to 
normal position of switch 5 is immaterial. 

11. during a normal discharge of material no 
elements of the control System nor of the acti 
vator are in motion until the last portion of the 
discharge. Puring this last portion the amount 
of Inaterial left within the container is so slight 
that the suspension is of great illuidity and may 
accordingly flow out of the exit nozzle at an ac 
celerated rate. This rapid escape of air from the 
container operates to reduce the pressure con 
siderably, and shortly the pressure is so low that 
pressure Sensitive switch. A cannot be aaintained 
in closed position, and so opes. This signals the 
end of the discharge. Also this action breaks 
the Secondary circuit; the field of the primary at 
Once builds up and the arnature 39 is again at 
tracted, thereby opening Switch 6. It is to be 
remembered that switch 32 is still closed at this 
time and that the solenoid of valve is is still ener 
gized through that switch. Thus the gate 25 re 
mains closed. But as soon as switch 6 opens the 

5 

10 

5 

20 

sy 

50 

5 5 

60 

70 

75 

4. 
circuit including solenoid of valve 8 is broken, 
and upon deemergization of the Solenoid Valve 8 
changes its earlier connection of line e with line 
d to line e with line c. 

12. Air flows through line c to ram 4, and car 
ries the piston to the position shown in dotted 
lines in Fig. 2, and so opens the vent valve 38 
and closes the main air line valve 33. In 
mediately residual compressed air within the con 
tainer escapes not only through the exit nozzle 
and outlet duct, but in great volume through the 
Went, and so into the outlet duct just beyond valve 
38. When lever a attains the solid line position 
of both Figs. 2 and 3 Switch 82 opens thus de 
energizing the solenoid of valve 76. 

13. Deenergization of the solenoid of valve 6 
effects a change of the connection of line e with 
lined to a connection of line e with line b, where 
upon air foWS into the cylinder of ran 28 and 
forces the piston to the upper end of the cylinder, 
that is, opposite to the position shown in dotted 
lines in Fig. 2. Thereupon the cycle is over. Of 
Course new material begins to fiow into the con 
tainer preparatory for the next cycle. 
The terms and expressions which have been 

employed herein are used as terms of description 
and not of limitation, and there is no intention in 
the use of such terms and expressions of ex 
cluding any equivalent of the features shown and 
described or portions thereof, but it is recognized 
that various modifications are possible within the 
Scope of invention claimed. 
What is claimed is: 
1. Apparatus for transporting sequentially a 

plurality of batches of finely divided material 
from a Store comprising an activator container 
adapted to be loaded by gravity; an inlet duct for 
Said container extending from said store; a gate 
for Said inlet duct; an outlet duct extending from 
Said container to a distant station; a source of 
compressed air; a compressed air duct connected 
to Said container; an openable and closable com 
preSSed air waive in said compressed air duct; a 
pneumatic ram for opening and closing the gate 
of Said inlet duct; another pneumatic ram for 
opening and closing said compressed air waive; 
a position sensitive switch in said container 
adapted to close when displaced by a prede 
termined amount of material loaded into said con 
tainer; a pressure sensitive switch adapted to 
close in response to more than a predetermined 
amount of pressure in said container; a first mag 
netic valve for introducing air to the first-men 
tioned ram for closing the gate of said inlet duct 
When said position sensitive switch closes; another 
Switch adapted to be closed in response to opera 
tion of said first-mentioned ram; a second mag 
netic valve controlled by said last-named switch 
for introducing compressed air to the second 
nentioned ran for Opening said compressed air 
Valve and introducing compressed air into said 
chamber through said compressed air duct; means 
for closing Said magnetic valves upon a diminu 
tion of pressure within said container, said means 
being actuated in response to an opening of said 
pressure sensitive switch, and another normally 
closed pressure sensitive SWitch. Within Said con 
tainer adapted to open in response to more than 
another predetermined preSSure Within said con 
tainer for the purpose of deemergizing Said valves. 

2. Apparatus for transporting sequentially a 
plurality of batches of finely divided material 
from a store comprising an activator container 
adapted to be loaded by gravity; an inlet duct for 
said container extending from Said store; a gate 
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for said inlet duct; an outlet duct extending from 
said container to a distant station; a Source of 
compressed air; a compressed air duct connected 
to said container; a compressed air valve in Said 
compressed air duct; a pneumatic ran for open 
ing and closing the gate of said inlet duct; an 
other pneumatic ram for opening and closing Said 
compressed air valve; a position sensitive SWitch 
in said container adapted to close when displaced 
by a predetermined amount of material loaded 
into said container; a pressure Sensitive Switch 
adapted to close in response to more than a pre 
determined amount of pressure in said container; 
a first magnetic valve for introducing air to the 
first-mentioned ram for closing the gate of Said 
inlet duct when said position sensitive SWitch 
closes; another switch adapted to be closed in 
response to operation of said first-mentioned ram; 
a second magnetic valve controlled by Said last 
named switch for introducing co-pressed air to 
the second-nentioned ran for operating said 
compressed air valve to introduce compressed air 
through said compressed air duct into Said cham 
ber; means for closing Said magnetic valves upon 
a diminution of pressure within said container, 
said means being actuated in response to an open 
ing of said pressure sensitive switch. 

3. Apparatus for transporting Sequentially a 
plurality of batches of finely divided material from 
a source of supply which comprises an activator 
container, an inlet duct connected to Said con 
tainer and adapted for connection with Saidi 
source, a charging valve in said inlet duct, a first 
mechanism operative to epen and close Said 
charging valve, a discharge duet extending from 
said container to a station a distance away from 
said container, a went duct connected to Said con 
tainer and extending to a point outside Said Con 
tainer, a vent valve in Said Went duct, a COIm 
pressed air duct connected to a Source of Con 
pressed air and to said container, a compressed 
air valve in said compressed air duct, a Second 
mechanism operative to open and close said Com 
pressed air waive, an electrical circuit CCnnected 
to a main source of current, a position Sensitive 
switch connected in said circuit operative in re 
sponse to charging material to said container up 
to a predetermined level to actuate said first 
mechanism to close said charging Waive and to 
actuate said second mechanism to close Said vent 
waive and open said compressed air valve, a pres 
sure Sensitive switch in said circuit operative in 
response to a fall of pressure within said contain 
er below a predetermined amount after a batch of 
material has been discharged from Said container 
to actuate said second mechanism to close Said 
compressed air waive and to open said went valve. 

4. Apparatus for transporting Sequentially a 
plurality of batches of finely divided material from 
a source of supply which comprises an activator 
container, an inlet duct connected to said con 
tainer and adapted for connection with said 
source, a charging valve in Said inlet duct, a first 
mechanism operative to open and close said 
charging waive, a discharge duct extending from 
said container to a station a distance away from 
said container, a Went duct connected to said con 
tainer and extending to a point outside said con 
tainer, a Went valve in said went duct, a com 
pressed air duct connected to a source of con 
pressed air and to said container, a compressed 
air Walve in said compressed air duct, a second 
mechanism operative to open and close said con 
pressed air valve, an electrical circuit connected 
to a main source of current, a position sensitive 
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SWitch connected in said circuit operative in re 
Sponse to charging material to said container up 
to a predetermined level to actuate said first 
mechanism to close said charging valve and to 
actuate Said Second mechanism to close said vent 
Valve and open said compressed air valve, a pres 
Slure Sensitive Switch in said circuit operative in 
response to a fall of pressure within said con 
tainer below a predetermined amount after a 
batch of material has been discharged from said 
container to actuate said second mechanism to 
close said compressed air valve and to open said 
Vent valve, and a pressure sensitive device opera 
tive in response to a pressure above a prede 
termined amount to cut off said main source of 
Current to said position and pressure sensitive 
SWitches. 

5. Apparatus for transporting sequentially a 
plurality of batches of finely divided material 
from a Source of Supply which comprises an ac 
tivator container, an inlet duct connected to said 
container and adapted for connection with said 
Source, a charging valve in said inlet, duct, a first 
mechanism Operative to open and close said 
charging valve, a discharge duct extending from 
Said container to a station a distance away from 
Said container, a compressed air duct connected 
to a Source of compressed air and to said con 
tainer, a compressed air valve in said compressed 
air duct, a Second mechanism operative to open 
and close Said compressed air valve, an electrical 
circuit connected to a main source of current, a 
position sensitive switch connected in said cir 
cuit operative in response to charging material 
to Said container up to a predetermined level 
to actuate Said first mechanism to close said 
charging valve and to actuate said second mech 
anism to open Said compressed air valve, a pres 
Sure Sensitive Switch in said circuit operative 
in response to a fall of pressure within said con 
tainer below a predetermined amount, after a 
batch of material has been discharged from said 
container to actuate said second mechanism to 
close Said compressed air valve. 

6. Apparatus for transporting sequentially a 
plurality of batches of finely divided material 
from a Source of supply which comprises an ac 
tivator container, an inlet duct connected to said 
container and adapted for connection with said 
Source, a charging valve in said inlet duct, a 
first mechanism operative to open and close said 
Charging valve, a discharge duct extending from 
Said container to a station a distance away from 
Said container, a compressed air duct connected 
to a source of compressed air and to said con 
tainer, a compressed air valve in said compressed 
air duct, a Second mechanism operative to open 
and close said compressed air valve, an electrical 
circuit connected to a main source of current, a 
position sensitive switch connected in said cir 
cuit operative in response to charging material 
to Said container up to a predetermined level to 
actuate Said first mechanism to close said charg 
ing valve and to actuate said mechanism to open 
Said compressed air valve, a pressure sensitive 
SWitch in Said circuit operative in response to a 
fall of pressure within said container below a 
predetermined amount after a batch of material 
has been discharged from said container to ac 
tuate Said Second mechanism to close said com 
pressed air valve, and a second pressure sensitive 
SWitch Operative in response to a pressure above 
a predetermined amount to cut off Said main 
Source of current to said position and pressure 
Sensitive Switches, 
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7. Apparatus for transporting sequentially a 
plurality of batches of finely divided material 
from a source of supply which comprises an ac 
tivator container, an inlet duct connected to said 
container and adapted for connection with said 
Source, a charging valve in said inlet duct, a 
first mechanism including a pneumatically oper 
ated ran operative to open and close said charg 
ing valve, a discharge duct extending from said 
Container to a station a distance away from 
said container, a vent duct connected to said 
COntainer and connected to said discharge duct 
at a point outside said container, a vent valve in 
said vent duct between said point and said con 
tainer, a compressed air duct connected to a 
source of compressed air and to said container, 
a compressed air valve in said compressed air 
duct, a second mechanism including a pneumatic 
ran operative to open and close Said compressed 
air valve, an electrical circuit connected to a 
main source of current, a position sensitive SWitch 
connected in said circuit operative in response 
to charging material to said container up to a 
predetermined level to actuate said first pneu 
matic ram to close said charging Valve and to 
actuate said second pneumatic ran to close Said 
vent valve and Simultaneously Open Said COIl 
pressed air valve, a pressure sensitive SWitch in 
said circuit operative in response to a fall of 
pressure within said container below a predeter 
mined amount after a batch of material has been 
discharged from said container to actuate said 
second pneumatic ran to close Said compressed 
air valve and to open said went Wave, and there 
after to actuate said first pneumatic ran to Open 
said charging valve. 

8. Apparatus for transporting sequentially a 
plurality of batches of finely divided material 
from a source of supply which comprises an ac 
tivator container, an inlet duct connected to Said 
container and adapted for connection with Said 
source, a charging valve in said inlet duct, a 
first mechanism including a pneumatically oper 
ated ram operative to open and close said charg 
ing valve, a discharge duct extending from said 
container to a station a distance away from Said 
container, a vent duct connected to Said con 
tainer and connected to said discharge duct at 
a point outside said container, a vent valve in 
said vent duct between said point and said con 
tainer, a compressed air duct connected to a 
Source of compressed air and to Said container, 
a compressed air valve in said compressed air 
duct, a second mechanism including a pneumatic 
ran operative to open and close said compressed 
air valve, an electrical circuit connected to a 
main source of current, a position sensitive switch 
connected in said circuit operative in response to 
charging material to said container up to a pre 
determined level to actuate said first pneumatic 
ram to close said charging valve and to actuate 
said second pneumatic ram to close said vent 
valve and simultaneously to open said compressed 
air valve, a pressure sensitive Switch in Said cir 
cuit operative in response to a fall of pressure 
Within said container below a predetermined 
amount after a batch of material has been dis 
charged from said container to actuate Said. Sec 
ond pneumatic ram to close said compressed air 
valve and to open said vent valve, and there 
after to actuate said first pneumatic ran to Open 
said charging valve, and pressure sensitive device 
operative in response to a pressure above a pre 
determined amount to cut off said main Source of 
current to said position and pressure Sensitive 
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switches providing a safety device for preventing 
a dangerously high pressure within said con 
tainer. 

9. Apparatus for transporting sequentially a 
plurality of batches of finely divided material 
from a store comprising an activator container 
adapted to be loaded by gravity; an inlet duct 
for said container extending from said store; a 
gate for said inlet duct; an outlet duct extend 
ing from said container to a distant station; a 
vent conduit extending from said container to a 
point outside Said container; a gate for said vent 
interposed between said container and said point; 
a source of compressed air; a pneumatic ram for 
opening and closing the gate of said inlet duct; 
another pneumatic ram for opening and closing 
the gate of said vent; a position sensitive Switch 
in Said container adapted to close when displaced 
by a predetermined amount of material loaded 
into said container; a pressure sensitive switch 
adapted to close in response to more than a pre 
determined amount of pressure in said container; 
a first valve for introducing air to the first-men 
tioned ram for closing the gate of said inlet duct 
when said position sensitive switch closes; an 
other switch adapted to be closed in response to 
Operation of said first-mentioned ram; a second 
valve controlled by said last-named Switch for 
introducing compressed air to the Second-men 
tioned ram for simultaneously closing the gate 
of the vent and for introducing compressed air 
into said chamber; means for closing said valves 
upon a diminution of pressure within said con 
tainer, said means being actuated in response to 
an opening of said pressure Sensitive Switch, and 
another normally closed pressure sensitive switch 
within said container adapted to open in response 
to more than another predetermined pressure 
within said container for the purpose of dener 
gizing said valves. 

10. Apparatus for transporting sequentially a 
plurality of batches of finely divided material 
from a store comprising an activator container 
adapted to be loaded by gravity; an inlet duct 
for said container extending from said store; a 
gate for said inlet duct; an outlet duct extend 
ing from Said container to a distant station; a 
vent extending from said container to said out 
let duct at a point outside said container; a gate 
for said went interposed between said container 
and said point; a source of compressed air; a 
pneumatic ram for opening and closing the gate 
of said inlet duct; another pneumatic ram for 
opening and closing the gate of Said vent; a 
position sensitive Switch in said container adapt 
ed to close when displaced by a predetermined 
amount of material loaded into said container; 
a pressure sensitive switch adapted to close in 
response to more than a predetermined amount 
of pressure in said container; a first magnetic 
valve for introducing air to the first-mentioned 
ram for closing the gate of said inlet duct when 
said position sensitive switch closes; another 
switch adapted to be closed in response to oper 
ation of said first-mentioned ram; a second mag 
netic valve controlled by said last-named switch 
for introducing compressed air to the Second 
mentioned ram for simultaneously closing the 
gate of the vent and for introducing compressed 
air into said chamber; and means for closing 
said magnetic valves upon a diminution of pres 
Sure within said container, said means being ac 
tuated in response to an opening of Said pres 
sure sensitive switch. 

11. Apparatus for transporting sequentially a 
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plurality of batches of finely divided material 
from a store comprising an activator container 
adapted to be loaded by gravity; an inlet, duct 
for said container extending from said store; a 
gate for said inlet duct; an outlet duct extend 
ilag. from said container to a distant station; a 
went extending from said container to said out 
Jet, duct at a point outside said container, a 
gate for said vent interposed between said con 
tainer and said point; a source of compressed 
air; a pneumatic ran for opening and closing 
the gate of said inlet, duct; another pneumatic 
ran for opening and closing the gate of Said 
vent; a position sensitive switch in Said con 
tained adapted to close when displaced by a pre 
determined amount of material loaded into Said 
container; a pressure sensitive. SWitch adapted to 
close in response to more than a predetermined 
amount of pressure in said container; a first 
magnetic valve for introducing air. to the first 
mentioned ran for closing the gate-of-Said.in 
let duct. when said position. Sensitive. Switch 
closes; another switch adapted to be closed in 
response to operation of said first-naerationed 
ram; a second magnetic valve controlled by said 
last-named. Switch for introducing, compressed 
air to the second-mentioned ram...for simultane 
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iously closing the gate of the vent and for in 
troducing compressed air into said chamber; 
means for closing. Said magnetic valves upola a 
-diminution of pressure within:Said container, said 
means being actuated in response to an opening 
soft said pressure sensitive switch, and another 
normally. closed pressure sensitive switch within 
said:-container adapted to open in response to 
more than another predetermined pressure with 
in said container for the purpose of deemergizing 
said valves. 

-CHARLES, A, BARESCE. 
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