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PROBLEM AREAS 
When handl ing non-f r e e  f lowing and/or  f l u i d - l i k e  powders, g e t  t i n g  the  

m a t e r i a l  o u t  of t h e  hopper and t o  t h e  r e l a t i v e l y  small i n l e t  opening of the  
Weighfeeder c r e a t e s  a problem t h a t  many times negates  good performance due t o  
m a t e r i a l  hang-ups i n  t h e  hopper o r  u n c o n t r ~ l l e d  f l u s h i n g  when the  m a t e r i a l  arch 
is  broken . 

To a l l e v i a t e  the  problem of a rch ing  o r  no-flow, a flow-aid devtce  Is ustlal ly 
i n s t a l l e d  i n  o r  a t  t h e  bottom of t h e  hopper. If t h e  m a t e r l a l  d i scharges  from 
t h e  flow-aid device  ( f i x e d  v i b r a t i o n )  d i r e c t l y  t o  the  feeder  v a r i a b l e  speed Welgh 
b e l t  (Fig. 8) a mismatch of flow r a t e s  can occur e s p e c i a l l y  when t h e  Welghfeeder 
is set t o  d e l i v e r  a lower f low r a t e  than t h e  bin-dlscharger i s  supplying.  This  
causes  t h e  material t o  back up, o r  f l u s h  through the  Weighfeeder if t h e  m a t e r i a l  
is f loodable  i n  na tu re .  Cycling t h e  bin-discharger  (on-off) f o r  lower flow r a t e s  
sometimes s o l v e s  t h e  problem b u t  n o t  when t h e  m a t e r i a l  is f l u i d - l i k e .  . .which 
can r e s u l t  i n  f lood ing  and uncont ro l l ed  feed.  

To prevent  f lood ing ,  r o t a r y  type vane feeders  a r e  u s u a l l y  i n s t a l l e d ,  between 
t h e  bin-discharger  and weighfeeder which have a t  tims solved t h e  problem not- 
wi ths tand ing  t h e  maintenance involved.  

I f  t h e  bin-discharger  u t i l i z e s  a v a r i a b l e  s p e  screw o r  auger t o  feed 
t h e  Weighfeeder (Fig.  9 ) ,  f lood ing  may a l s o  be  pre .znted providing t h e  screw 
o r  auger does n o t  run empty, otherwLse t h e  system w i l l  be s u b j e c t  t o  t h e  
same condi t ions  p rev ious ly  mentioned. 

A cons tan t  speed weigh-belt (Fig.  10) u t i l i z i n g  an a d j u s t a b l e  g a t e  t o  
i n c r e a s e  o r  decrease  t h e  m a t e r i a l  throughput pe r  u n i t  of time, is  a l s o  s u b j e c t  
t o  t h e  same problems when hand l ing  h igh ly  cohesfve,  o r  f loodab le  type  powders. 
The g a t e  w i l l  no t  prevent  f l u s h i n g ,  and cohesive  powders c ~ u l d  plug a t  t h e  
g a t e  opening. I f  t h e  cons tan t  speed weighfeeder c o n t r o l  g a t e  is  e l imina ted  and 
is fed by a v a r i a b l e  speed screw o r  auger a s  shown i n  (Fig. 5 t h e  problem of 
feed ing  t h e  screw o r  auger p re feeders  s t i l l  e x i s t s  because t h e  bin-discharger  
i s  supplying a r e l a t i v e l y  cons tan t  flow r a t e  and t h e  excess  m a t e r i a l  h a s  no 
where t o  go when low flow r a t e s  a r e  requ i red  t o  s a t i s f y  p rocess  requirements.  
I f  t h e  m a t e r i a l  is h igh ly  f loodab le ,  i t  w i l l  f i n d  i ts  n a t u r a l  o u t l e t  and f l u s h  
through t h e  pref  eeder  and f lood  the  Weighfeeder. 

SOLUTIONS 
Weighfeeders o p e r a t e  b e s t  when a r e l a t i v e l y  cons tan t  head of m a t e r i a l  is 

maintained on t h e  weigh s e c t i o n .  When t h e  weighfeeder i n c r e a s e s  i ts speed t o  
d e l i v e r  more materid t o  s a t i s f y  t h e  p r o c e s s  ( se t -po in t )  t h e  bin-discharger  
must supply t h i s  denwid by i n c r e a s i n g  i ts flow r a t e  accordingly  (Fig.  11) .  . . . 
and v i s a  versa .  



CAUSfiS OF FLOW PROBLEMS -- 
Scores of t e c h n i c a l  papers have been w r i t t e n  on t h i s  s u b j e c t  and t o  

ela':lorate f u r t h e r  would not  se rve  any b e n f i c i a l  purpose beyond what has  a l r e a d y  
twe e s t a b l i s h e d ;  simyly t h a t  the  problems e x i s t .  ..and how t o  s o l v e  them without  
rtc t t ing  more problems. 

I t  is f u r t h e r  genera l ly  recognized t h a t  t h e  cause of flow problems is r e l a t e d  
t c  two (2) majcr b a s i c  a reas :  

A) Mater ia l  flow c h a r a c t e r i s t i c s .  
B) Bin/hopper design.  

MA' ZRLAL FLOW CHARACTER1 STICS - 
So a s  n o t  t o  over s impl i fy  t h e  mul t i tude  of c a t a g o r i e s  o f  flow charac te r -  

i s ; i c s  and t h e i r  r e l a t i o n  t o  flow problems, i t  can be concluded, f o r  the  sake 
of b r e v i t y  and b e t t e r  unders tanding, that  flow c h a r a c t e r i s t i c s  can b e  c l a s s i f i e d  
a s  e i t h e r  cohesive,  f loodable ,  o r  a  combination of both.  

The flow problems caused when d i scharg ing  and feed ing  cohesive o r  f loodab le  
type powders needs no e labora t ion .  However, what may c l a r i f y  t h e  crux of the  
problem is t o  consider  and understand how a  m a t e r i a l  can be both  cohesive and 
f?.oodable i n  n a t u r e  a t  t h e  same time. (Refer t o  Fig .  2) 

Ic s h o r t ,  a  cohesive powder becomes f loodab le  i n  n a t u r e  when the  degree 
of a r e a t i o n  permeates every p a r t i c l e  comprising t h e  mass.. . r e g a r d l e s s  the  
9 a r t i . d e  s i z e .  When t h i s  occurs ,  cohesiveness is e i t h e r  non-existant  o r  n o t  
?nough t o  cause arching,  r a t h o l i n g  o r  spasmodic flow. It can a c t u a l l y  flow 
iko, water! 

ih t h e  . a e r  hand, when a  h igh ly  f loodab le  type powder is  allowed time t o  
deal r a t e ,  i.e., al low t h e  air  t o  escape o r  f r e e  i t s e l f  from each p a r t i c l e  
i:omprising t h e  mass, t h e  p a r t i c l e s ,  r e g a r d l e s s  t h e i r  s i z e ,  tend t o  adhere t o  
eachother  thus causing an adhes i t e /cohes ive  c h a r a c t e r i s t i c .  Needless t o  say ,  
t t  i.:~ t h i s  type of combination s i t u a t i o n  t h a t  m e r i t s  t h e  most cons idera t ion  
regarding flow problem s o l u t i o n s .  

n . e  answer is o;,vious and poss ibly  over - s impl i s t i c .  The m a t e r i a l  should 
be  allc,wed t i m t  -.n t h e  s t o r a g e  tank t o  f r e e  i tself  of a i r  (deaera te )  thus  
el iminati .ng t h e  d r a s t i c  r e s u l t s  of f looding p o t e n t i a l .  I n  otherwords,  a  h igh ly  
f l ~ o d a h l e  qc  tder can be made r e l a t i v e l y  cohesive by a l lowing ample r e t e n t i o n  
t i n e  i n  t.,a s t o r a g e  tank.  The flow problems now t o  be so lved  d e a l s  only wi th  
a cohc, i v e  type powder. 

Cohesive powders can be  made t o  flow from a  s t o r a g e  tank by u t i l i z i n g  one 
: mote of t h e  myriad of devices  a v a i l a b l e  on t h e  market today. The t r i c k  

chat  the  Process Lngineer must "pull" is picking the  r i g h t  one. 

Ta s i ! ~ l i f y  t h i s  chore ,  i t  would pay t o  consider  t h e  des ign o f  t h e  s t o r a g e  
tank i21 r e l a t i o n  t o  t h e  m a t e r i a l  flow c h a r a c t e r i s t i c s .  



BIN/HOPPER DESIGN 
Too o f t en ,  and many times with reasonable j u s t i f i c a t i o n ,  the s torage  tank 

is designed f o r  capaci ty  requirements and ava i l ab l e  space. ..without too much, 
i f  any considerat ion fo r  the mater ia l  flow c h a r a c t e r i s t i c s .  The end r e s u l t  of 
ac tua l  and po ten t i a l  flow problems needs no elaborat ion.  

If  -he tank is not properly designed, mater ia l  hang-ups w i l l  occur i n  the  
form of arching over the hopper o u t l e t ,  ra t -hol ing,  uncontrolled funnel f l w  o r  
unpredictable spasmodic flow. ..each of which can cause r e s u l t s  t o t a l l y  unaccept- 
ab l e  t o  e f f i c i e n t  operatioc.  

Further ,  even though a q l e  r e t en t ion  time bas i ca l l y  e l imina tes  the  f looding - 
nature  of the  mater ia l ,  once the arch o r  r a tho l e  has  been broken, t he  mater ia l  
cascading down and through the  hopper o u t l e t  bec9mes highly aera ted  (each p a r t i c l e  
entrapped with a i r )  defying any device t o  s top   tie "flood". 

It is evident t ha t  i n  order  t o  prevent t h i s  phenomena, t he  hopper opening 
must be made la rge  enough to  avoid a s t a b l e  arch t o  form. Also; t o  avoid 
funnel flow which i n  essence can lead t o  s t a b l e  r a tho l e s ,  the s l o  2s of the  
hopper should be r e l a t i v e l y  s t e e p  t o  assure  flow throughput without mater ia l  
c l inging to  i ts  s ides .  

Conical shaped tanks ins tead  of square o r  rectangular  avoid va l ley  angles  
where the mater ia l  can 5 u i l d  up to  a degree t h a t  would eventual ly  lead  t o  a 
completely plugged tank. 

Materials of construct ion and i n s i d e  "f inish" must be taken i n t o  consider- 
a t i o n  t o  prevent hang-ups due t o  the inheren t  s l i d i n g  f r i c t i o n  between the  
mater ia l  and the wal l  i t  s l i d e s  on. 

One of the  most important f a c t o r s  i n  b i n  design is the  considerat ion of 
the POTENTIAZ. CHEMICAL REACTION of the  mater ia l .  Should the  mater ia l  be 
hygroscopic i n  nature  (tendency t o  absorb moisture) and allowed t o  s i t  i n  the  
tank f o r  prolonged per iods of tim?, the end r e s v l t  would be a tank f i l l e d  with 
a "solid" t ha t  would defy dynamite t o  break loose.  Needless t o  say,  mater ia l8  
of t h i s  nature  should be s tored  i n  reasonably s ized  tanks and with t he  caut ion 
of  not allowing the mater ia l  to  tu rn  t o  an unmovable mass, o r  have i ts flow 
c h a r a c t e r i s t i c s  r ad i ca l l y  change. 

Although many Process Engineers have means t o  consider and avoid t h e  var ious 
p o t e n t i a l  flow problems by u t i l i z i n g  shear - tes t  and o the r  mater ia l  t e s t i n g  
devices f o r  proper b in  design, the  magnitude and ser iousness  of  the problems 
caused by Improper b in  design merits and j u s t i f i e s  the s e rv i ce s  of a Bin design 
Consultant whose e f f o r t s  i n  the pas t  years  has proven t h a t  s to rage  tanks can 
be properly designed. 



CAUSES C.F FEEDING PROBLEMS 
I f  m a t e r i a l  does n o t  f low proper ly  from a s t o r a g e  tank I-r cannot b e  made 

t o  flow proper ly  with whatever i lok-a id  devlce  Is used,  t h e r e  i s  no Feeder on 
t h e  market t h a t  w i l l  do an e f f i c i e n t  job. 

One of the  major problems i n  efficiently feed ing  powdery m a t e r i a l s  from 
a hopper Is caused by s e l e c t i n g  a Feeder based 02 vo lumet r i c  throughput 
requirements wi thout  c o n s i d e r a t i o n  f o r  t h e  m a t e r i a l  flow c h a r a c t e r i s t i c s .  

A case  i n  p o l n t  f o r  example is  t h e  s e l e c t i o n  of a 10" d ia .  screw feeder  
( o r  any s i m l l a r  s i z e d  feed ing  device)  which w i l l  adequate ly  feed t h e  requ i red  
f low r a t e s  t o  process .  (Refer t o  Fig. 3) However, s h o u l ?  a cohesive m a t e r l a l  L. 

have a tendency t o  arch over  a 10" hopper-bottom opening, t h e  Feeder is  u s e l e s s .  
I f  a flow-aid device  of  s o r t s  is u t i l i z e ?  I n  b reak ing  t h e  a r c h ,  m a t e r i a l  flow 
t o  the  Feeder (more chances than n o t )  would be I n c o n s i s t a n t  thereby causing 
e r r a t i c  f eed ,  hence e r r a t i c  accuracy.  

Another case  I n  n o i n t  Is t h a t  even i f  t h e  hopper opening i s  l a r g e  enough 
t o  prevent  arching,  and g r a v i t y  f low t o  t h e  Feeder is  n o t  i n t e r r u p t e d ,  t h e  
t o t a l  c ross - sec t ion  of t h e  m a t e r i a l  i n  t h e  hopper-bottom must be  "kept a l i v e " ,  
i . e . ,  d ischarged a t  t h e  same t ime,  o the rwise  dead a r e a s  of m a t e r i a l  a r e  l i k e l v  
t o  form above t h e  Feeder due t o  t h e  i n h e r e n t  mass r e s i s t a n c e  i n  cohesive  powders. 
(Refer t o  Fig.  4)  Once t h i s  s i t u a t i o n  occurs ,  d e n s i t y  s r e b i l i t y  i n  t h e  lower 
hopper s e c t i o n  becomes e r r a t i c  thereby n e g a t i n g  accep tab le  accuracy. I n  o t h e r  
words, al though volumetic accurac: may be  mainta ined,  accuracy by weight would 
vary e r r a t i c a l l y  due t o  extreme d e n s i t y  v a r i a t i o n s .  

I n  e i t h e r  case  mentioned, and s i m i l a r l y  i n  many o t h e r s ,  i t  becomes e v i d e n t  
t h a t  a mismatch e x i s t s  between t h e  Bin and t h e  Feeder. 

It can b e  concluded thus  f a r  t h a t  a poor ly  designed b i n  w i l l  be  a d e t e r e n t  
t o  good o p e r a t i o n  r e g a r d l e s s  the  Feeder des ign. .  .and a poor ly  des igned Feeder 
cannot enhance t h e  o p e r a t i o n  even i f  t h e  Bin des ign Is compatible t o  t h e  
m a t e r i a l  f low c h a r a c t e r i s t i c s .  

SOLUTIONS 
Countless experiments and f i e l d  exper iences  c o r r a b o r a t e  t h e  conclus ion t h a t  

l a r g e  hopper-bottom openings a r e  r e q u i r e d  t o  f a c i l l t a t e  u n l n t e r r u p t e d  flow. The 
problem t h a t  t h i s  e l imen ta ry  conclus ion c r e a t e s  i s  t o  s e l e c t  and apply a compat- 
i b l e  Feeder t h a t  can be  i n s t a l l e d  under t h e  hopper y e t  have the  des lgn  f e a t u r e s  
t o  "choke" down the  l a r g e  hopper-opening t o  a p r a c t i c a l  s i z e d  d i scharge  means. 
(Refer t o  Flg.  5) 

Another "must" i n  the  Feeder des ign is t o  have the  a b i l i t y  t o  "keep a l i v e "  
(Fig. 5) and discharge  every square  inch  of m a t e r i a l  i n  t h e  hopper-bottom 
( d i r e c t l y  over t h e  Feeder) t o  avoid "dead" a r e a s  and excess ive  compaction. 



Conventional b in-dischargers  which a r e  designed f o r  i n s t a l l a t i o n  d i r e c t l y  
under the  bin/hopper bottom u t i l i z e  t h e  p r i n c i p l e  of v i b r a t i o n  throughout t h e  
e n t i r e  cross-sect ion of t h e  hopper-bottom (and wel l  up i n t o  t h e  b i n )  b u t  t h e  
J i scharg ing  flow p a t t e r n  is around t h e  per iphery o f  t h e  v i b r a t i n g  (gyra t ing)  
zlement and n o t  throughout t h e  e n t i r e  c ross - sec t ion  of t h e  hopper-bot tom. 
Fur the r ,  t h e  major i ty  of these  dev ices  do n o t  have the  c a p a b i l i t y  t o  d i r e c t l y  
vary t h e  f low r a t e s  t h e r e f o r e  cannot be considered Feeders. Var iab le  speed 
I1 take-away" devices  a r e  normally used t o  s a t i s f y  t h e  feeding requirement. 

..'HE "SILETTA" LIVE-BOTTOM t r i p l e  purpose FEEDER (Refer  t o  Fig. 6) 
Since its i n t r o d u c t i o n  t o  t h e  market p l a c e  i n  1976, t h e  S l l e t t a  LIVE-BOTTOM 

5 r i ~ 1 e  purpose FEEDER has been accepted a s  a new device  o f f e r i n g  des ign  f e a t u r e s  .r 

w>ich a r e  compatible t o  t h e  s o l u t i o n  of flow problems when d i scharg ing  and feeding 
d i f r l c u l t  t o  handle  powdery m a t e r i a l s .  

Extensive t e s t i n g  and subsequent s u c c e s s f u l  f i e l d - i n s t a l l a t i o n s  v e r i f y  i ts  
a p p l i c a b i l i t y  and performance. 

PRINCIPLE OF OPERATION 
The u n i t  o p e r a t e s  on t h e  p r i n c i p l e  of c o n t r o l l e d  v l b r a t i c q .  A feed- t ray 

component, c o n s i s t i n g  of narrow s l o t s  and s l o p i n g  p l a t e s  ( s i m i l a r  t o  a louver )  
is a c t i v a t e d  by a high-frequency, low-amplitude precis ion- tuned v i b r a t o r .  When 
s t a t i o n a r y  ("OFF" p o s i t i o n )  t h e  m a t e r i a l  i n s i d e  t h e  binlhopper  a rches  over  t h e  
narrow s l o t s  o f  t h e  s l o p i n g  p l a t e s  s topping a l l  flow. Under v i b r a t i o n  ("ON" 
p o s i t i o n )  t h e  a rch  is broken and m a t e r i a l  w i l l  f low through t h e  s l o t s  wi th  
c o n t r o l l e d  cons i s  tancy. 

By varying t h e  amplitude (1.5 mm max.) of t h e  feed- t ray component (manually, 
remotely o r  v i a  an inpu t  s i g n a l  from a process  c o n t r o l l e r )  a p r e d i c t a b l e  feed- 
r a t e  change occurs  when necessa ry  t o  s a t i s f y  varying p rocess  requirenrents. 
Turn-down rates up t o  1 0 : l  a r e  p o s s i b l e  f o r  many m a t e r i a l s  thus  e l i ?n ina t lng  t h e  
need f o r  a v a r i a b l e  speed "take-away" means o r  any o t h e r  t r a n s f e r  device ,  by 
feeding d i r e c t ,  i n t o  process.  

I n  s h o r t ,  the  S i l e t t a  Live-Bottom t r ip le -purpose  Feeder n o t  only  serves a s  
a bin-discharger  b u t  a l s o  performs t h e  func t ions  o f  an  a c c u r a t e  vo lumet r ic  
Feeder and a non-movable cut-of f gate . .  . a l l  i n  one compact machine. 

FEEDING THE FEEDER APPLICATIONS 
Due t o  its inheren t  des ign f e a t u r e s ,  t h e  S i l e t t a  can be  app l ied  as a 

volumetr ic  feeder  i n  l i e u  of p r a c t i c a l i y  any volumetr ic  f e e d e r  on t h e  market 
tcday. ..by v l r t u e  of i t s  c a p a b i l i t y  t o  vary t h e  flow r a t e s .  However its 
u t i l i z a t i o n  as a p re feeder  makes i t  i d e a l l y  s u i t e d  f o r  those  a p p l i c a t i o n s  
r e q u i r i n g  extremely high accurac ies  t h a t  on ly  g rav imet r i c  f e e d e r s  can guarentee .  
(Refer t o  Fig.  7) 



PROBLEM AREAS 
When handl ing non-free f lowing and/or f l u i d - l i k e  powders, g e t t i n g  the  

m a t e r i a l  o u t  of t h e  hopper and t o  t h e  r e l a t i v e l y  small  i n l e t  opening of the  
Weighfeeder c r e a t e s  a problem t h a t  many times negates  good performance due t o  
m a t e r i a l  hang-ups i n  t h e  hopper o r  u n c o n t r ~ l l e d  f l u s h i n g  when the  n a t e r l a l  arch 
is broken . 

To a l l e v i a t e  t h e  problem of a rch ing  o r  no-flow, a flow-aid device  i s  usslally 
i n s t a l l e d  i n  o r  a t  t h e  bottom of t h e  hopper. I f  t h e  m a t e r i a l  d i scharges  from 
t h e  flow-aid device  ( f i x e d  v i b r a t i o n )  d i r e c t l y  t o  the  feeder  v a r i a b l e  speed Weigh 
b e l t  (Fig.  8) a mismatch of f low r a t e s  can occur e s p e c i a l l y  when t h e  Weighfeeder 
is s e t  t o  d e l i v e r  a lower f low r a t e  than the  bin-discharger i s  supplying.  Th is  
causes  t h e  m a t e r i a l  t o  back up, o r  f l u s h  through the  Weighfeeder i f  t h e  m a t e r i a l  
is f loodable  i n  na tu re .  Cycling t h e  bin-discharger  (on-off)  f o r  lower flow r a t e s  
sometimes s o l v e s  t h e  problem b u t  n o t  when the  m a t e r i a l  i s  f l u i d - l i k e  ... which 
can r e s u l t  i n  f lood ing  and uncont ro l l ed  feed.  

To prevent f l o o d i n g ,  r o t a r y  type lrane feeders  a r e  u s u a l l y  i n s t a l l e d ,  between 
t h e  bin-discharger  and weighfeeder which have a t  t imss solved t h e  problem not- 
wi ths tand ing  t h e  maintenance fnvolved.  

I f  t h e  bin-discharger  u t i l i z e s  a v a r i a b l e  spe  screw o r  auger t o  feed 
t h e  Weighfeeder (Fig.  9), f lood ing  may a l s o  be p r e - d n t e d  providing t h e  screw 
o r  auger does n o t  run empty, o therwise  t h e  system w i l l  be s u b j e c t  t o  t h e  
same condi t ions  p rev ious ly  mentioned. 

A cons tan t  speed weigh-belt (Fig. 10) utilizing an a d j u s t a b l e  g a t e  t o  
i n c r e a s e  o r  decrease  t h e  m a t e r i a l  throughput p e r  u n i t  of time, i s  a l s o  s u b j e c t  
t o  t h e  same problems when hand l ing  h igh ly  cohesive,  o r  f loodab le  type powders. 
The g a t e  w i l l  no t  p reven t  f l u s h i n g ,  and cohesive  powders could p lug  a t  t h e  
g a t e  opening. I f  t h e  cons tan t  speed weighfeeder c o n t r o l  g a t e  is e l imina ted  and 
is fed  by a v a r i a b l e  speed screw o r  auger a s  shown i n  (Fig.  5 t h e  problem of 
feed ing  t h e  screw o r  auger p re feeders  s t i l l  e x i s t s  because t h e  bin-discharger  
is supplying a r e l a t i v e l y  cons tan t  flow r a t e  and t h e  excess  m a t e r i a l  h a s  no 
where t o  go when low flow r a t e s  a r e  r e q u i r e d  t o  s a t i s f y  p rocess  requirements.  
I f  t h e  m a t e r i a l  is h igh ly  f loodab le ,  i t  w i l l  f i n d  i t s  n a t u r a l  o u t l e t  and f l u s h  
through t h e  pref  eeder  and f lood  t h e  Feighfeeder .  

SOLUTIONS 
Weighfeeders o p e r a t e  b e s t  when a r e l a t i v e l y  cons tan t  head of m a t e r i a l  i s  

maintained on t h e  weigh s e c t i o n ,  When t h e  Weighfeeder i n c r e a s e s  i t s  speed t o  
d e l i v e r  more m a t e r i s l  t o  s a t i s f y  t h e  p rocess  ( se t -po in t )  t h e  bin-discharger  
must supply t h i s  demmd by i n c r e a s i n g  i t s  flow r a t e  accordingly  (Fig. 11).  . . . 
and v i s a  versa .  



In sho r t ,  p red ic tab le  flow rate c a p a b i l i t i e s  should be incorporated i n  the 
bin-discharger design t o  assure control led flow throughput out of the hopper 
without bridging, ra t-hol ing,  f lushing o r  spasmodic flow and a t  the  same time 
provide the Weighfeeder -71th the approximate flow l a t e  i t  requires .  

Once t h i s  condition p reva i l s ,  t he  instantaneous response c a p a b i l i t i e s  of 
the Weighfeeder t o  varying mater ia l  dens i t i e s  and set-point  changes w i l l  then 
assure  the p rec i se  flow r a t e s  t h a t  i t  is capable of del iver ing.  

The S i l e t t a  Live Bottom tr iple-funct ion Feeder has been s p e c i f i c a l l y  
designed t o  provide predic tab le  flow r a t e s  while s t i l l  having the  c a p a b i l i t i e s  
t o  serve a s  a b in  discharger  flow-acd device. Its instantaneous "no-f low" 
f ea tu re  (non-movable cut-of f gate)  when the un i t  is i n  t he  "OFF" pos i t ion ,  
also makes i t  i d e a l l y  su i t ed  f o r  batching o r  bag - f i l l i ng  appl ica t ions .  

CONCLUSION 
A s  mentioned i n  t he  Abstract ,  equipment design i n  many cases,  has  no t  kept 

up wi th  advanced technological  concepts of f i n e  pwder  handling. Although many 
devices  on the  market today a r e  "holding t h e i r  own" regarding perforaance, i t  
i s  the combination o r  sum t o t a l  ~f t he  r e l a t e d  equipment i n  the process l i n e  
t h a t  cauees the problems. In  other  words, the more devices involved, the more 
chance of problems. 

Eliminating the  poss ib le  "weak-links" i n  t he  process t r a i n  with equipment whose 
design incorporates  t h e  "triple-function" approach mer i t s  considerat ion f o r  its 
a p p l i c a b i l i t y  i n  mater ia l  f low-f eeding systems.. .which can r e s u l t  i n  considerable 
savings i n  cos t s ,  e l iminat ion of downtime and time-consuming maintenance. 
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