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Vacuum b l a s t i n g  a s  a  v i a b l e  a l t e r n a t i v e  t o  open a b r a s i v e  

b l a s t i n g  is g a i n i n g  i n c r e a s i n g  accep tance  as more p r o d u c t i v e ,  

l e s s  expensive  equipment becomes a v a i l a b l e .  While a b r a s i v e  

b l a s t i n g  has always been t h e  method of cho ice  for  producing a  

c l e a n  d r y  e tched  s u r f a c e  f o r  c o a t i n g , .  every o t h e r  a s p e c t  of a b r a s i v e  

b l a s t i n g  is o f f e n s i v e .  

Vacuum b l a s t i n g  is  a  means of overcoming t h e  u n d e s i r a b l e  

s i d e  e f f e c t s  of open b l a s t i n g .  These include: 

A. High speed a b r a s i v e  r i c o c h e t i n g  

B. Poor v i s i b i l i t y  

C. Offens ive  and dangerous d u s t  c louds  

D. Operator  exposure  

E. P u l v e r i z e d  s u b s t r a t e  containment 

F. Ex tens ive  clean-up 

Various methods over  t h e  years  were t r i e d  t o  e l i m i n a t e  one 

o r  more of t h e s e  n e g a t i v e  a s p e c t s .  A l l  involved conta inment  

of  t h e  s i t u a t i o n  t o  some degree .  The containment a r e a  took v a r i o u s  

forms from l a r g e  e n c l o s u r e s  which encapsu la ted  t h e  e n t i r e  p r o j e c t  

i n  temporary b u i l d i n g s ,  t o  s m a l l e r  rooms which c o u l d  be moved 

a b o u t  a  l a r g e  s u r f a c e ,  t o  hand he ld  recovery chambers. 



A l l  containment chambers i n c l u d e  p rov i s i on  f o r  vacuum t o  

c r e a t e  a  nega t i ve  p r e s s u r e  w i t h i n  t h e  chamber and a i r  make up. 

I n  t h i s  way, t h e  atmosphere can be  changed con t inuous ly  wi th in .  

From t h e  l a r g e  rooms where t h e  o p e r a t o r  can move about  i n s i d e  

and open b l a s t  i n  normal f a s h i o n ,  w e  move down t o  chambers t h e  

s i z e  of a  l a r g e  box. From t h e r e  one-man, movable boxes t h e  o p e r a t o r  

cou ld  s t a n d  o u t s i d e ,  look i n s i d e ,  and a b r a s i v e  b l a s t  wi th  h i s  

arm i n  a  rubber  g a u n t l e t  w i t h i n  t h e  box. 

The methods t hus  f a r  have on ly  been u sab l e  on l a r g e  f l a t  

s u r f a c e s  and have involved e x t e n s i v e  se t -up  c o s t s .  They a l s o  

have used r e g u l a r  open b l a s t  equipment and o p e r a t o r s  t o  ach ieve  

t h e i r  p roduc t ion  r a t e s .  Another method adap t ab l e  t o  l a r g e  f l a t  

s u r f a c e s ,  p r i n c i p a l l y  h o r i z o n t a l ,  i nvo lve s  t h e  walk-behind wheel 

t y p e  u n i t  such  a s  B l a s t r ac .  These u n i t s  do no t  i nvo lve  open 

b l a s t i n g  equipment. I n s t e a d  steel s h o t  is p r o p e l l e d  a g a i n s t  

t h e  s u r f a c e  by wheels and t hen  recovered  by vacuum. This  type  

vacuum b l a s t  equipment is ve ry  e f f i c i e n t ,  f a s t ,  and c o s t  e f f e c t i v e .  

The p r i n c i p a l  l i m i t a t i o n  is t h a t  a p p l i c a t i o n s  a r e  r e s t r i c t e d  

t o  l a r g e  open f l a t  s u r f a c e s .  

The nex t  type  of vacuum b l a s t i n g  equipment l i m i t e d  t h e  con- 

ta inment  chamber t o  t h e  p o i n t  of t h e  b l a s t .  Here a  recovery 

head having a  b l a s t  nozz le  and vacuum hose was moved by t h e  o p e r a t o r  

over  t h e  s u r f a c e  t o  be b l a s t e d .  Usual ly  t h e  b l a s t  head had an 

i n n e r  and o u t e r  chamber. The i n n e r  chamber p r o t e c t e d  t h e  b l a s t  

p a t t e r n  a g a i n s t  t h e  degrading e f f e c t s  of t h e  vacuum. The vacuum 

hose is a t t a c h e d  t o  an annulus  chamber surrounding t h e  b l a s t  



cone.  

This t y p e  of equipment o r i g i n a l l y  developed by Vacu B l a s t  

i n c o r p o r a t e d  an assembly w i t h  a vacuum recovery  u n i t  and c y c l o n i c  

s e p a r a t o r  mounted t o  a s m a l l  b l a s t  po t .  Th i s  t y p e  u n i t  is a v a i l a b l e  

from v a r i o u s  sources .  A d i f f e r e n t  approach of t h e  hand h e l d  

t y p e  is t h e  B l a s t  N g  Vac. which a t t a c h e d  t h e  recovery  chamber 

on t h e  c o n t r a c t o r ' s  e x i s t i n g  p r o d u c t i o n  equipment. I n  t h i s  way. 

p roduc t ion  r a t e s ,  a b r a s i v e s ,  and equipment o n - s i t e  a r e  n o t  s i g n i f -  

i c a n t l y  a f f e c t e d .  A f i n a l  u n i t  is a hand h e l d  u n i t ,  where t h e  

complete sys tem is he ld  i n  t h e  o p e r a t o r ' s  hand. While t h i s  is 

v e r y  handy, t h e  r a t e s  l i m i t  t h e  u s e  t o  ve ry  s m a l l  a p p l i c a t i o n s .  

WHERE TO USE VACUUM BLASTING 

The a r e a s  where vacuum b l a s t i n g  can be a s o l u t i o n  t o  t h e  

numerous problems encountered i n  a b r a s i v e  b l a s t i n g  can g e n e r a l l y  

b e  p u t  i n t o  one of t h r e e  c l a s s i f i c a t i o n s :  a )  conf ined  a r e a s ,  

b )  a r e a s  where d u s t  o r  a b r a s i v e s  a r e  o f f e n s i v e ,  and c )  a r e a s  

where s u b s t r a t e s  a r e  cons idered  a contaminant  o r  p o l l u t a n t .  

Typ ica l  conf ined  a r e a s  would b e  t ank  c a r  i n t e r i o r s ,  i n c l u d i n g  

r a i l  c a r s .  t a n k e r  t r a i l e r s .  s t o r a g e  t a n k s ,  and p r o c e s s  t a n k s  

i n  manufactur ing p l a n t s .  They would a l s o  i n c l u d e  rooms i n s i d e  

b u i l d i n g s  on o f f s h o r e  r i g s ,  i n s i d e  s h i p s ,  i n s i d e  p r o c e s s i n g  equipment. 

and even i n s i d e  t h e  S t a t u e  of L i b e r t y .  

Any t i m e  you a r e  b l a s t i n g  i n  a conf ined  a r e a ,  you have a n  

immediate problem wi th  v i s i b i l i t y .  T h i s  is u s u a l l y  s o l v e d  by 

b l a s t i n g  u n t i l  you l o s e  v i s i b i l i t y ,  and then  w a i t i n g  a minute  

o r  s o  for t h e  d u s t  t o  be p u l l e d  from t h e  a r e a  o r  s e t t l e  s o  



t h a t  you can  see what a r e a s  have been b l a s t e d  i n  o r d e r  t o  resume 

t h e  p rocess .  Th i s  c r e a t e s  a  g r e a t  d e a l  of wasted man hours  

and r e s u l t s  i n  a t  b e s t  a  h i t  and m i s s  b l a s t  job. Usua l ly  e l a b o r a t e  

equipment must be brought t o  t h e  job s i te  t o  exhaus t  t h e  d u s t y  

a i r  t o  a n o t h e r  area. The a b r a s i v e  b u i l t  up i n  t h e  conf ined  

a r e a  mvst u l t i m a t e l y  be p h y s i c a l l y  removed. The s lowness ,  t h e  

mess, t h e  poor  s a f e t y ,  a d d i t i o n a l  equipment requ i rements ,  and 

t h e  d i f f i c u l t y  i n  ob t a in ing  a  good q u a l i t y  b l a s t  a l l  make f o r  

a  very u n s a t i s f a c t o r y  s i t u a t i o n  from t h e  p o i n t  of view of t h e  

con t zac to r ,  t h e  i n s p e c t o r ,  and t h e  customer.  

With t h e  vacuum b l a s t i n g  p roce s s  t h e  o p e r a t o r  is  al lowed 

t o  b l a s t  con t i nuous ly  and he never  l o s e s  v i s i b i l i t y .  Even though 

t h e  o p e r a t o r  is now r equ i r ed  t o  ho ld  t h e  t o o l  i n  c o n t a c t  w i t h  

t h e  s u r f a c e ,  which is more l a b o r  i n t e n s i v e ,  and slows h i s  r a t e  

of c l e an ing ,  h e  is a b l e  t o  e l i m i n a t e  t h e  wa i t i ng  t i m e  which g r e a t l y  

reduces  t h e  t o t a l  l abo r  involved.  Addi t iona l  l a b o r  t o  be cons idered  

is t h e  tremendous r educ t i on  i n  clean-up. I n s t e a d  of having 

t o  remove t h e  t o n s  of a b r a s i v e  i n  buckets  o r  by vacuum, t h e  accum- 

u l a t i o n  of t h e  a b r a s i v e  has a l r e a d y  been recovered i n t o  c o n t a i n e r s  

dur ing  t h e  p roce s s .  Because t h e  b l a s t  nozz l e  was always i n  

t h e  same p rox imi ty  t o  t h e  s u r f a c e ,  a  very  uniform b l a s t  is ob- 

t a i n e d  as t h e  o p e r a t o r  ove r l aps  h i s  s t r o k e s  ach iev ing  t h e  same 

degree  of e t c h  uniformly throughout  t h e  s u r f a c e .  Simultaneously ,  

t h e  o p e r a t o r  is vacuuming t h e  s u r f a c e  wh i l e  h i s  b l a s t i n g  is 

minimizing t h e  danger  of i n t e r c o a t  contaminat ion o r  t h e  fo rmat ion  

of a  b a r r i e r  of d u s t  between t h e  s u r f a c e  and t h e  pr imer .  



The environment t h e  o p e r a t o r  is exposed t o  is  s a f e r  i n  a  

number of r e s p e c t s .  F i r s t ,  he  is n o t  exposed t o  t h e  tremendous 

a'nount of dust which P3rmeates even t h e  b e s t  s a f e t y  equipment. 

Second, because he  has  f u l l  v i s i b i l i t y ,  he  has  g r e a t l y  reduced 

t h e  r i s k  of f a l l i n g  down o r  b l a s t i n g  himself  o r  ano the r  ope ra to r .  

The add-on t y p e  systems,  such a s  B l a s t  N'Vac, u t i l i z e  

c o n t r a c t o r ' s  e x i s t i n g  b l a s t i n g  equipment i nc lud ing  h i s  compressor,  

b l a s t  p o t ,  b l a s t  hose. and v e n t u r i  s t y l e  nozz les .  A s  a  consequence, 

t h e  c o n t r a c t o r  can u se  t h e  a i r  p r e s s u r e s  and a b r a s i v e s  b e s t  s u i t e d  

t o  meeting t h e  s p e c i f i c a t i o n s  and o b t a i n i n g  t y p i c a l  r e s u l t s  from 

h i s  r e g u l a r  b l a s t i n g  equipment. The B l a s t  N' Vac equipment is 

involved on ly  i n  t h e  recovery a s p e c t  of t h e  p roce s s  and a s  a  

consequence, t h e  p roduc t ion  r a t e s  and r e s u l t s  a r e  s i m i l a r  t o  

t hose  which t h e  c o n t r a c t o r  is used to, 

An example of vacuum b l a s t i n g  i n  t h e  conf ined  a r e a  w a s  t h e  

r e c e n t  renova t ion  p r o j e c t  of t h e  S t a t u e  of L ibe r t y .  A s  a  p a r t  

of t h e  r enova t i on ,  t h e  s t r u c t u r a l  s t e e l  which was coa t ed  w i th  

roughly f i v e  c o a t s  of m a t e r i a l ,  i n c l u d i n g  r e d  l e a d  pr imers ,  ch lo r i n -  

a t e d  r u b b e r s .  and c o a l  t a r ,  had to be  removed from t h e  complicated 

maze of s t r u c t u r a l  s t e e l  which s u p p o r t s  t h e  copper.  Adding f u r t h e r  

complexity t o  t h i s  p r o j e c t  was t h e  l a r g e  r i v e t  c o n s t r u c t i o n  

of t h e  ma l l e ab l e  i r o n  from 100  y e a r s  ago. The c o n s i d e r a t i o n s  

were: The con f ined  a r e a  wi th  poor  v e n t i l a t i o n  c a p a b i l i t i e s  

was going t o  pose  s e r i o u s  s a f e t y  hazards  f o r  t h e  o p e r a t o r  and 

o t h e r  t r a d e s  working i n  t h e  S t a t u e ;  poor v i s i b i l i t y  would g r e a t l y  



slow the production process; any over blast or abrasive over 

spray would damage the sensitive copper skin; pulverized red 

lead being removed would endanger both operators and the environment; 

and the tremendous clean-up requirement and rain of abrasive 

down over other areas would halt other types of work for months. 

In this situation, vacuum blasting solved all of the problems 

at once. The vacuum blasting process not only contained all 

the dust and abrasive, allowing for normal visibility, but also 

contained the red lead and protected the copper skin from any 

damage. 

Another example of use in a confined area is the blasting 

of Union Carbide tanker trailers by Tank Services. The method 

normally utilized was to pull a vacuum on the tanker trailers 

with Super Sucker trucks at $70 per hour for 12 hours while the 

surface inside was blasted to SSPC-SPS white metal. Because 

- 
of the need for absolute cleanliness in the cryogenic gas hauling 

tankers, which would remain unlined. the surface needed not only to 

be blasted to white metal but needed also to be dust-free. By 

utilizing the vacuum blasting process the blasting time was reduced 

to six hours and the need for clean-up and the Super Sucker truck 

was eliminated. The surface was vacuumed while it was blasted 

and any fall out was easily cleaned up by the operator with the 

vacuum he already had in his hands. 

The second major area for use of vacuum blasting equipment 

is where dust and abrasive are offensive. Examples are res- 

idential areas. swimming pools, public areas, highway bridges. 



b r i d g e s  o v e r  waterways,  o f f s h o r e  r i g s ,  s h i p s ,  power p l a n t s ,  Paper  

p l a n t s ,  and manufactur ing f a c i l i t i e s .  

Dust and a b r a s i v e  can be o f f e n s i v e  i n  a number of d i f f e r n t  

ways. I n  some a r e a s  t h e  p resence  of t h e  a b r a s i v e  endangers s e n s i t i v e  

equipment such  a s  e l e c t r o n i c  equipment,  moving p a r t s ,  and engines. 

I n  o t h e r  a r e a s  t h e  a b r a s i v e  and d u s t  a r e  o f f e n s i v e  t o  p a s s e r s -  

by, v e h i c l e s ,  and t r a f f i c  i n  t h e  a r e a .  Many jobs a r e s i m p l y  E v e r  

done because  owners cannot  a f f o r d  t h e  r i s k  of u n c o n t r o l l e d  a b r a s i v e  

and d u s t  f l y i n g  around. I n s i d e  manufactur ing p l a n t s  t h e  on- 

going p r o c e s s  workmen and b a t c h e s  of m a t e r i a l  cannot  t o l e r a t e  

exposure  t o  a b r a s i v e  and d u s t .  W e  have a l l  exper ienced  d r i v i n g  

p a s t  a n  a r e a  where a b r a s i v e  b l a s t i n g  was going on r e s u l t i n g  i n  o u r  

c a r s  being s p r a y e d  w i t h  d u s t  and a b r a s i v e .  

By u s i n g  t h e  vacuum b l a s t i n g  p r o c e s s ,  t h e  o p e r a t o r  n o t  

o n l y  e l i m i n a t e s  t h e  d u s t  b u t  a l s o  r e c o v e r s  t h e  a b r a s i v e  f o r  

r e c y c l e ,  c l e a n i n g ,  a n d / o r  di sps sa l ;  T h e  a b r a s i v e  can be recovered 

i n t o  drums o r  o t h e r  c o n t a i n e r s  condusive  t o  dumping, o r  p roper  

d i s p o s a l  under  EPA g u i d e l i n e s .  

The e l i m i n a t i o n  of t h e  d u s t  and a b r a s i v e  a l s o  g r e a t l y  improves 

t h e  o p e r a t o r ' s  s a f e t y .  As t h e  o p e r a t o r  i s  no l o n g e r  being 

sprayed  w i t h  t h e  a b r a s i v e  and has t h e  b l a s t  under h i s  c o n t r o l ,  

t h e  r i s k  of a c c i d e n t i a l  i n j u r y  is g r e a t l y  reduced.  I n  a d d i t i o n  

t h e  exposure  t o  s i l i c o s i s  o r  o t h e r  r e s p i r a t o r y  problems caused 

by i n h a l i n g  d u s t  and p u l v e r i z e d  p a i n t  is e l i m i n a t e d .  

One of t h e  g r e a t e s t  b e n e f i t s  of r e c o v e r i n g  t h e  d u s t  and 

a b r a s i v e  is t h e  cor responding  r e d u c t i o n  i n  t h e  amount of c lean-  



up a t  t h e  end of t h e  job. S ince  t h e  a b r a s i v e  and d u s t  has been 

recovered dur ing  t h e  b l a s t i n g  process ,  t h e  clean-up is gene ra l l y  

reduced by about  95 percent .  I n  most a r e a s  and i n  most jobs,  

t h e  clean-up a f t e r  a b r a s i v e  b l a s t i n g  is a major po r t i on  of t h e  

expense of doing bus iness .  

The t h i r d  major a r e a  where vacuum b l a s t i n g  is used is where 

t h e  s u b s t r a t e  being b l a s t e d  off  is cons idered  a contaminant o r  

p o l l u t a n t .  The most t y p i c a l  s i t u a t i o n  which comes t o  mind is 

t h e  removal of r e d  l ead  from bridges.  Other  a p p l i c a t i o n s  inc lude  

b l a s t i n g  t o x i c  coa t ings  from s h i p  h u l l s ,  removing contaminated 

l i n i n g s  from tanks  o r  p rocess  equipment, b l a s t i n g  o f f  b u i l t  up 

r e s idue  i n  i n d u s t r i a l  p rocess  equipment, and b l a s t i n g  o f f  contam- 

i n a t e d  coa t ings  w i th in  nuc l ea r  power p l a n t s .  

Not on ly  does t h e  vacuum b l a s t i n g  p roces s  p r o t e c t  t h e  opera tor  

and those  i n  t h e  a r e a  from exposure t o  t h e  p o l l u t a n t  ma te r i a l  

being removed, bu t  a l s o  au tomat ica l ly  r ecove r s  t h i s  ma te r i a l  

i n t o  d i s p o s a l  con ta ine r s .  I n  t h i s  way, t h e  o p e r a t o r ' s  s a f e t y  

is provided f o r ,  proper  d i s p o s a l  of t h e  m a t e r i a l  is provided 

f o r ,  and t h e  l i a b i l i t y  exposure of t h e  c o n t r a c t o r  is g r e a t l y  

reduced. I t  is no t  uncommon today t o  see c l a s s  a c t i o n  s u i t s  

brought a g a i n s t  c o n t r a c t o r s  by neighborhoods o r  towns f o r  exposure 

t o  red  l ead  and s i l i c a .  By making t h i s  p rov i s ion  i n  t h i s  way 

t o  f u l l y  con ta in  t h e  d u s t  and ab ra s ive  and o t h e r  ma te r i a l s  removed, 

t h e  c o n t r a c t o r  n o t  on ly  p r o t e c t s  t he  environment and h i s  workmen 

but  a l s o  h imse l f .  


