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4Claims?(Cl?302?39) 
Thisinventionrelatestoconveyorsforpuiveru- -? 

lentmaterials,Suchascement,four,andthelike, 
of thetype Comprisinga plurality of containers 
from Which the materialis fed successiveiyin 

5Order that the quantity of material discharged 
may beaCCurately measured?It isthe principal 
objectoftheinventiontoprovideaconveyingap 
paratuS Of this type which wil function auto 
maticallytodeliverthematerialinasubstantially 

10 Continuousfowand whichissimpleandinexpen 
Sivet0COnStructandeconomicalto operate, 

It iS8 more Specific object of theinvention to 
provide Conveyingapparatusforpulverulent ma 
terialSemployingcompressedairfordischarging 

15the materialalternatelyfrom two containers,one, 
Of Which is receiVing afresh charge of material 
While the otherisbeing dscharged?It isafea 
ture of theinvention that the airsupply forthe 
dischargingcontainerisautomaticalyinterrupted 

20 When the Container is emptied,the mechanism 
for controjing the? air SUppy functioning to 
interrUpt the air ?ow independently of the 
mechanism which efectsSuccessive filing of the 
COntainerS??t Wi be 8ppreciated th8t under 

25theSe Conditionsit is poSSible to ailow agreater 
periodoftimeforthefilingofthecontainersthan 
?or the discharge thereof without unnecessariy 
WaSting CompreSSedair,afeature whichishighly 
desirablein8SmuchaSitisexceedinglydificultto 
Control the filling and discharge operationsso 
thattheywilbecompletedinequalintervals of 
time under varying conditions of the material, 
forinstance moisture Content,size,8nd Soforth, 
A fürther object of the invention is the pro? 

VisioninapparatuS?orC0nVeyingpulyerulent ma 
terialof apair of ContainerSprovided with sepa 
Kate Contro deViceS Oper8ble by the material on 
?e COmpletion of ?ing Gf One container for 
interrUpting the Supply of material theret0,and 
Separate mechanism 8SSociated With each Con? 
tainerandoperableoncompletionoftheemptying 
Of 8 Cont8iner for terminating the operation of 
the discharge means 8SSOCiated,With that Con 
tainer,this mechamism operatingindependenty 
of the Contro devices for SUpplying the materiai 
to the respective C0ntainers? 

Fürther objects and features of the inyention 
wilbe apparent from the following description 
takeninconnectionwiththeaccompanyingdraw 
ing,in which · 
Thesinglefgureisadiagrammaticrepresenta 

tioninelevation of aconveyingapparatus con 
structed in aCCOrdance With the invention aná 
iustrating two Containers,together with the 

ö5 automatic Controlmechanismtherefor? 
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The containers 1 and2 which are alternately 
flled and emptiedin SucceSSion are providedre 
Spectivey With the aSSociated Supply COnduits or 
hoppers 3 and,4,communication between the 
conduits andthe containers being controled by 
means of Valves5and6??t will be obserVed from 
the drawingthattheSe ValVesare Connected bya 
linkage mechanism,of which the rods 7 and8 
formapart,in Suchmannerthat When One Valye 
is closedtheotherisopen?Apiston9operating 
in 8 cloSed Cylinder is interp0Sed betWeen and 
ConnectedWith therods 7and8,this piston being 
recipr0Cable by means0ffiuid,Suchasair Under 
preSSure,to efectoperation ofthelinkage mecha 
nism and ConSequent openingand closing of the 
VaiVeS 5 and 6? 

?f the nature of the material beingconveyed 
requireS 80me means for efecting pr0pulsion 0? 
?he materialto facilitate dischargethereof,dis 
tributing devices 10 and li may be employed, 
these devicesbeinglocatedindischarge conduts 
43 and448SS0ciated With the lower end of the 
COntainerSland 2 reSpectiVelyand beingrespec? 
tively Operable bythe motors 12and13,These 
distributing devices may Comprise compartment 
Wheels Or Other ConVentional mechanismfor dis 
charging pulverulent materialandarepreferably 
S0controlled ast00perate Onlyduringactualdis? 
charge of the materia? from the respective 
COntainerS? 
CCnduits l4 8nd ?5 t0 Which air Under pres? 

Sure maybeintroducedare provided,these con? 
duits Communicating reSpectively with the dis 
charge ConduitS43 and 44 and Servingto force 
the discharging material through the conduits 
16 8nd 17 intO 8,C0mmOn discharge pipe,the 
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Conduits 168nd 17 being SelectiVely placed in, 
communicationwith the dischargepipe bymeans 
0?8üWo-W8yValVe40WhichisOperatedin8man 
ner hereinafter described,The SUpply of air 
ünder breSSure throUghthe COndUits148ndi15is 
Controled by Valyes 188nd 19 reSpectively? 

?t Wilibe obServedth8t a Circuit ciosingswitch 
22 is located in the Upper p0rtion of the Con? 
t8iner l and 8,similar Switch 23 is associated 
With the Container2,theSeSwitchesbeingsocon 
structedasto be actuated bythe materialwhen 
the latter rises to the proper height in the re= 
Spective Containers to close an electric circuit. 
Thus the Switch 22 is connectedin series with 
8 Solenoid 31 acroSS a,source of supply 41,42 
andthe SWitch 23issimilarly Connectedinseries 
With the SOlenoid 30,The Solenoids 30 and31 
are Utized t0 COntrolthe position of therotat? 
ingelement of aValve26,the Solenoid31serving 
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2 
to rotate this element in a clockwise direction 
to the position shown in the drawing and the 
solenoid 30 serving to rotate the element in B 
counter-clockwise direction through SubStantial? 
1y90°?Apipe 45into whichairunder preSSure 
may besuppliedis connected by a pipe 46 With 
therotaryvalve26anda pipe48connected With 
therotary valve afordscommunication With the 
atmosphere?The pipes32 and33 alSO Communi? 
cate with the valve andon rotation Of the mOV? 
ableelement of the Valye are alternately plaCed 
in communication with the preSSure pipe 46 and 
the discharge pipe 48 aS will be apparent frOm 
an inspection of the figure?ThuSin the p0Si? 
tion which the parts ocCupy in this?figure air 
underpressure is being Supplied to the pipe 33, 
whereas the pipe 32 is in communication With 
the atmosphere;on rotation of the movable ele? 
ment ofthe vaive26inacounterclockwisedirec? 
tion through substantialy 90°,the preSSure in 
the pipes32and33Will be reverSed,the pipe32 
being supplied with air under preSSure and the 
pipe33 being placedin communication With the 
atmosphere,Itwilbeobservedthatthepipes38 
and39are in communication respectively with 
the pipes32 and33andalsocommunicate with 
thetwo-way valve40in Such mannerthat When 
the valve26 occupies the position Shown in the 
drawing,theconduit16isin Communication with 
the discharge pipe Whereas the COnduit 17 iS 
blocked?Onrotation of the moyable member Of 
the valve 26through 90°ina counterelockwise 
direction the position of the Valye 40 Will be 
reversed So that material may fow thrOugh the 
conduit 17to the discharge pipe,whereas the 
Conduit 16is blocked? - 
The pipe32 communicates with the left hand 

end of the Cylinder and the pipe 33 With the 
right handend of the cyinder in Which the piS? 
ton 9 reciprocates?Thusinthe positionin Which 
the parts areshowninthedrawingthe pistoy 
9 has been moved toward the left hand end Of 
the cylinder by meansof the preSSureinthe pipe 
33,wherebythe valve 5isclosedandthe.Valve6 
is opened,so that materialis being Supplied 
throughthe conduit 4tothe container2?Atthe 
sametime materialis beingdischarged from the 
container l through the tWo-Way Valve 40,diS? 
charge from the container 2 being blocked by 
thisvalve?Assoonasthelevelofthe materialin 
container1 drops below the Switch 22,the latter 
Wilbe opened,thus de-energizing the SOlenOid 
31,but therotary valve 26 will not be operated 
and wil remain in the position in Which it is 
shownin the drawing?When,howeyer,the leyel 
ofthe materialin the Container2risest0 an eX? 
tentsuficienttoclosethe switch23,the Solenoid 
,30Wilbe energized and the Valve 26Willbe re? 
versed in position to reverSe the preSSures in 
the pipes32 and 33,thus efecting reversal of 
theyalve40tointerrupt movement of themate? 
rialthrough the Conduit 16?At the Same time 
the piston 9 wil be moved totheright So that 
the valve6Wilbe closedand the Valve5 Opened 

70 

and the container 1 Wil commence filling? 
It wi1 be.appreciated from the structure SO 

far described that automatic means has been 
Drovided for ensuring Successive fling of the 
containers 3 and2 and for placing theSe COn? 
tainersalternatelyin communication with 8 dis 
charge pipesothat while one containeris fling 
theothermay be discharging? 
Asecondrotary Valye27isprovided,this Valve 

communicattngthroughthepipe47with theair 
pressuresuppyppe45andthroughtheppe49 

1,935,843 ,? 
wththeamosphere Theconanctonoftus 
Valveissimilart0that Of the ValVe 26,themOV? 
able element of the Valye being TOtatable in Op? 
posite directions by the SolenOids 28 and 29??n 
the p0sition in Which the ValVeis ShOWn in the 
draWing the SolenOid 28 has rotated the ValVe 
in a clockwise direction andif this Solenoidis 
de-energizedandthesolenoid 29isenergizedthe 
movable element of the valve wil be rotated 
through Substantially 90°in a CounterclockwiSe 
direction,The Solen0id 28 is in SerieS With 8 
Switch25acroSS the Source Of Supply 41,428nd 
the Solen0id29is Simiarlyin SerieSWithaSWitch 
24,theswitches24and25beingaSSociated with 
thereSpective containerS1 and 23ndare Similar 
in Construction,Each of these SwitChesis preS? 
Sure Operated,thatisto Say,WhenanabnOrmaly 
1ow pressureisestablishedin theaSSOCiated COn? 
tainer the SWitch Will cloSe and afeCt energiza? 
tion of the corresponding Solenoid,It Wil be 
appreciated by an examination of the draWing 
that the closing of the Switch 25WillServe t0 p0? 
sition the Valve asshown and Wilapply airun 
der preSSure to the pipe 36,WhereaSthe pipe37 
Willbe placedin c0mmunication With the atm0S 
phere,Pipes368nd37are Connected respective? 
ly with the outer ends of larger Surface area Of 
the diferentialpistons21 and 20,the inner ends 
of Smaller area of the pistons 21 and 20 being 
Connected respectively with the pipes 35 and 
34,The pipe 34 is Connected through One end 
of the Cylinderin Which the biston9reciprocates 
to the pipe33andthepipe35issimilary con 
nected through the Opposite end of the Cylinder 
With the pipe 32?Thusin the p0Sition in Which 
the parts are shown in the drawing air under 
?resSure is supplied through the pipeS 33 and 
34 to the inner Smaier end of the diferentia? 
Diston 20,whereasthe inner end of the difer? 
ential piston 21 communicates With the atm0S? 
phere throughthe pipes35and32,The pistOnS 
20 and 21 are operatively connected with the 
Valves18and19respectiveyinSUch mannerthat 
inwardmovement of thesepistonsin reSponSeto 
pressureappliedtothe outerlarger endsthere0f 
serves to close the reSpectiVe ValVeS,WhereaS 
outward movement of the pistonSServest0 Open 
the Valves?ThUS the Valve 18is ShOWn 8S Open 
by reason of the fact that the piston 200CCU? 
piesits outer p0Sition as the reSult 0f the air 
pressure applied t0 the inner end thereof Only, 
whereas the valve 19is closed as the result Of 
reyerse pressure Conditions applied to the piston 
21? * - * 

The motors12 and 13 are preferably respec 
tively connectedwith the pistons20and21 in 
Such manner that When either piston ocCupies 
its outer position the corresponding motor is 
Operated WhereasmOVement of the CorreSponding 
piston to itsinner p0Sition willterminate Opera- ? 
tion Of the associated motor?These COnnections 
are omitted from the drawing to simplify the 
Same,butit wil,be appreciatedthat operation 
of the motor aSSociated With either Container is 
·desired only When the air pressure Which serves 
to discharge the material from the Container is 
fowingthrough the CorreSponding Control Valve 
18 Or?9? - 

It wil now be Underst00d that in addition to 
the means for Controing the admission 0f ma 
terialto the Containers1 and2,I have proyided 
aseparatelyfunctioning ?eansforterminating 
the operation ofthematerialdischargingdevices, 
including the compreSSed air Supply,When the 
8SSOciated container is emptied,Thus With the 

95 

100 

105 

?15 

125 

130 

145 

150 



15 

20 

25 

30 

35 

45 

1,935,843 
partSin the position Which they occupy in the 
draWing,the Container 1 Will discharge,this ac 
tion beingfacilitated by the flow of air through 
the preSSure COnduit14,untilthe containerisen 
tirely emptied?While the Containeris discharg 
ing thereis a Certain amount of back pressure 
8S the reSult Of the Supply of compressed air 
but When the COnduitS43and44,16and 17 are 
freed Of materialthe aSpirating efect of the air 
paSSingthroughthe conduit 14 wilresultin the 
eStablishment Of a,Subnormal preSSure in the 
COntainer 1 Suficient to close the Switch24,On 
the ClOSing of this Switch the solenoid 29 Will 
be energized,and since the solenoid28 has al 
ready been de-energized by the reestablishment 
Of nOrmalCOnditionSinthe Container2,the Valve 
27 Will be rotated in a Counterclockwise direc 
tion through SubStantially 90°?Thus pressure 
Will be applied through the pipe 37to the outer 
larger end of the pist0n 20 and byreason of the? 
diferentialaction of this pistonit willmove in 
Wardy to close the Valve 18,thus interrupting 
thesUpplyofairunder presSurethroughthe pipe 
14?Atthe Sametimethe outer endof the piston 
21Wil be placedin communication with the at? 
mOSphere through the pipe36and the valve19 
Will remain closed,both sides of the piston being 
Subjected toatmospheric pressure? · 
Whenthe container 2issubstantialyfledto 

an extent Suficient to cloSe the SWitch23 and to 
rotate the movable element of the ValVe 26 in B 
counterclockwise drection through 90°,air un 
der preSSure Wil be SUpplied to the pipe 32and 
the pipe 33 Will Communicate With the atmos 
phere and the piston 9 will move to the right, 
Opening the ValVe 58ndclosing the Valve 6?At 
the Same time air under presSure Wil be 8d? 
nitted through the pipe 35to the inner end of 
the piston 21 and since the outer end of the pis 
ton 21 is under atmospheric pressure through 
the pipe36the piston WillmOVe outwardyandthe 
ValVe 19 Will be OpGned,thUs admitting air to 
facitate discharge of material from the fled 
Contaiher 2,the motor 13 being simultaneously 
rendered operative? 
The Sequence of Operations Wil noW be 8p? 

parent from the foregoing description,it being 
obviousthat the complete Cycle wiberepeated 
automatiCally,filling of the COntainer Ceasing aS 
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Soon as a predetermined level has been reached 
and the Supply of discharging air being termi 
nated as S00n as the 8SS0ciated COntainer is 
“emptied and Without referencet0 the extent to 
Which the other Container has been fled?In 
this manner a me8Sured quantity Of materialis 
delivered and complete fling and discharge of 
each Container on each Cycle of Operations is 
enSUred? 
Having thus described the invention,what is 

claimed as new and destred to be secured by 
Letters Patent is: 

3 
1?In 8ppar8tusfor Conveying pulyerulent m8? 

terial,the combination withapair of containers, 
Of Separate meansfor Supplying pulverulent ma? 
terialtoeach container,separatecontroidevices 
8SSOciated with each container and operable by 
the material on completion of fling of the 
COntainer for interrupting operation Of the re? 
Spective Supplymeans,SeparatemeansaSSociated 
with each container for efecting discharge of 
Imaterial therefrom,8nd mechanism responsive 
to the emptying of Said container and operable 
On Completion of Such discharge 8nd Bctingin 

80 

dependently of Said controldevicesforrendering 
Said last named meansinoperative? 
2?In apparatusfor conveyingpulverulent ma 

terial,the combinationwith a pair of containers, 
ofseparatemeansforsupplyingpulverulent ma 
terialto each container,Separate controldevices 
aSSOCiated with each Container and operable by 
the material on completion offilling of the con? 
tainerforinterruptingoperationoftherespective 
Supply meanS,Separate means including a fluid 
pressure device associated with each container 
forefectingdischarge of materialtherefrom,and 
nechanism operable by pressure conditions in 
the discharging Container on Completion of such 
discharge and actingindependently of said con 
trol deyicesforrenderingSaid1ast named means 
inoperative? 

3. In apparatusfor conyeyingpulverulent ma 
terial,the Combination with a,pair of containers, 
of reversible means for supplying the material 
Blternately to Said Containers,Control devices, 
One aSSociated witheach container and operable 
by the material on completion of filling of one 
containerforreversingsaid meansto efectsup? 
Ply of material to the other container,means 
Operable to discharge material alternately from 
Said COntainerS,8nd mechanism associated with 
Said diSCharge means and functioningindepen? 
dently of Saidreversiblesupplymeansin response 
totheemptying of a Container torendersaiddis 
Charge meansinoperative on completion of dis 
Charge from the Container? M 
4?In apparatus for COnveying pulyerulent ma 

- terial,the Combination with apair of containers, 
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Of reVersible means for supplying the materia1, 
alternately to Said Containers,control devices, 
One aSSociated with each container and operable 
by the material on completion of filing of one 
Container forreversing Said meansto efectsup? 
ply of materialto the other container,means 
operableto discharge materialalternateyfrom 
Said Containers,Saidlast namedmeansincluding 
8 fuld preSSure device exerting a discharging 
preSSure within the container,anda pluraity of 
members,one associated with each container, 
andresponsive to reduction of pressure therein? 
on completionofdschargeforrenderingtheas 
S0ciated fluid preSSure device inoperative? 
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