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Background 

It is  u n f o r t u n a t e  t h a t  t h e  man who s t a r t e d  t h e  f l y i n g  d r i p  t o r c h  revok 

l u t i o n ,  John Muraro, fo rmer ly  a  f i r e  r e s e a r c h  s c i e n t i s t  w i t h  t h e  Canadian 

F o r e s t r y  S e r v i c e ,  P. F. R.C., is n o t  h e r e  t o  p r e s e n t  t h i s  paper .  Having worked 

w i t h  John f o r  f o u r  y e a r s  and b e i n g  one of t h e  f o u r  people  p r e s e n t  i n  t h e  P r i n c e  

George motel  room i n  1973 when John proposed t h e  i d e a ,  I was asked t o  f i l l  i n  

f o r  John and g ive  you an i d e a  of t h e  though t  behind t h e  d r i p  t o r c h  development.  

To make a  l o n g  s t o r y  a l i t t l e  b i t  s h o r t e r ,  X have scoured  through my 

s l i d e s  t o  show how t h e  d r i p  t o r c h  evolved.  

The f i r s t  s i x  s l i d e s  show t h e  more c o n v e n t i o n a l  methods of s l a s h  d i s -  

p o s a l  by hand i g n i t i o n  of some of t h e  f u e l  complexes encoun te red  i n  B r i t i s h  

1 - 
Columbia. Some of t h e s e  p i c t u r e s  a r e  f i f t e e n  y e a r s  o l d  and l o g g i n g  p r a c t i c e s  
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have changed q u i t e  a  b i t  s i n c e  t h e n .  The danger of be ing  I n j u r e d  and t r a p p e d  

i n s i d e  a  f i r e  remains .  r.3 6 ,  
Through e x t e n s i v e  use i n  s l a s h  burn ing  and i n  s p i t e  of e f f o r t s  t o  f i n d  

a  more s u i t a b l e  i g n i t i o n  d e v i c e ,  t h e  hand d r i p  t o r c h  always seemed t o  g ive  t h e  

3: 
b e s t  r e s u l t s  wi th  a  minimum c o s t  and f a t i g u e  t o  t h e  pe r son  u s i n g  it, The con- 

t i n u o u s  l i n e  of f i r e  made it i d e a l  f o r  burn ing  f r a n  a  c o n t r o l  l i n e .  

J o h n ' s  o r i g i n a l  concept  was t o  j u s t  make a  l a r g e r  d r i p  t o r c h  and hang 

it from a  h e l i c o p t e r .  It seemed l i k e  a  good way t o  g e t  t h e  i g n i t i o n  system e l e -  

v a t e d  above t h e  f u e l  complex t o  improve s a f e t y  and e f f i c i e n c y .  



A p r o t o t y p e  d r i p  t o r c h ,  was clesigned and b u i l t  i n  Nortl:wood P u l p  a n d  

Paper  s e r v i c e  shop  i n  P r i n c e  George i n  August  1973. 8Tbe b a s i c  frame work was 2"  

C 

r i g h t  a n g l e  b l a c k  i r o n  w i t h  a  10 g a l l o n  drum f o r  t h e  d i e s e l - g a s  m i x t u r e .  A 

q u i c k - d i s c o n n e c t  f i t t i n g  was used  t o  e n a b l e  t h e  r a p i d  chang ing  of an  empty b a r -  

r e l  f o r  a  f u l l  one .  F u e l  was conduc ted  t h r o u g h  a  one way f l a p p e r  v a l v e ,  a  

inanual g a t e  v a l v e  f o r  f u e l  volume c o n t r o l ,  and an  e l e c t r i c  s o l e n o i d  v a l v e  f o r  o n  

and  of f  c o n t r o l .  From t h e  v a l v e s  t h e  1/4 i n c h  b l a c k  p i p e  was b e n t  t o  f o r m  a  

f l a s h b a c k  l o o p  b e f o r e  e n t e r i n g  a  s m a l l  sh rouded  n o z z l e  t h a t  dropped t h e  diesel-  

y a s  m i x t u r e  o n t o  an  a g b e s t o s  pad  t h a t  was t o  a c t  a s  a wick t o  s u p p l y  iynit.ior1. 

9+10 
We t e s t e d  t h e  t o r c h  o v e r  a  c l a y  bank and it a p p e a r e d  t o  work r e a s o n -  

I / 
a b l y  w e l l ,  s o  we took  i t  o u t  t o  t h e  a i r p o r t  t o  s e e  i f  it would f l y .  I t  liad a 

a 
t endency  t o  t w i s t  and  t u r n  a s  it f l e w  and w e  d e c i d e d  t o  work on t h a t  a s p e c t  

l a t e r ,  b u t  f i r s t  t h e  o p e r a t i o n a l  t e s t  was a t t e m p t e d .  J o h n ' s  exube rence  was a 

b i t  p r e m a t u r e  as  he had  l i n e d  up a b o u t  40 p e o p l e  t o  w i t n e s s  t h e  f i r s t  ope ra -  

t i o n a l  t e s t  o f  t h e  f l y i n g  d r i p  t o r c h  o n l y  t o  f i n d  t h a t  t h e  t o r c h  would n o t  s t a y  
4 2  

lit .  The r o t e r  wash from t h e  h e l i c o p t e r  k e p t  b lowing o u t  t h e  flame i n  the  

t3 *14  
n o z z l e  head .  A l though  t h e  d e m o n s t r a t i o n  was an  embar ra s smen t ,  t h e  c o n c e p t  had 

been  made p u b l i c  and some o b s e r v e r s  c o u l d  see m e r i t  i n  t h e  t o r c h .  

1s'- 
Back a t  t h e  d rawing  board w e  added a  f i n  f o r  s t a b i l i t y  arid worked on 

id . 
t h e  n o z z l e  end  of  t h e  t o r c h .  The n e x t  t e s t  was conduc ted  w i t h o u t  o b s e r v e r s  and 

rz ~rr 
a s  l u c k  would have  i t ,  t h i s  t o r c h  worked r e a s o n a b l y  w e l l .  A s u c c e s s f u l  s l a s h  

burn  was t h e n  d e m o n s t r a t e d  on a  200 a c r e  b l o c k  i n  t h e  Summit L a k e  D i s t r i c t  near 

P r i n c e  George.  Dur ing  September  and Oc tobe r  1973, Northwood u s i n g  Nort lrcrn 

Mountain H e l i c o p t e r s  bu rned  2200  acres of s l a s h  w i t h  t h i s  t o r c h .  



The performance of t h e  d r i p  t o r c h  was s o  encouraging t h a t  two add i -  

t i o n a l  models were c o n s t r u c t e d  by t h e  P r i n c e  George and Kamloops f o r e s t  d i s -  

t r i c t s  i n  t h e  f a l l  of 1973. Although l i t t l e  o p e r a t i o n a l  use  was made of t h e s e  

u n i t s  they  a l lowed  f u r t h e r  non-opera t iona l  t r i a l s .  A c o o p e r a t i v e  development % 

p r o j e c t  was i n i t i a t e d  by John Young of t h e  B.C. F o r e s t  S e r v i c e  and Okanagan 

H e l i c o p t e r s  i n  t h e  f a l l  o f  1973. 

While we were deve lop ing  t h e  burner  head and working on t h e  e f f i c i e n c y  

of t h e  t o r c h  i n f l i g h t  s t a b i l i t y  had been accomplished on t h e  BCFS-Okanagan t o r c h  

by u s i n g  a  hockey s t i c k  shaped s t a b i l i z e s  b a r  t o  keep t h e  t o r c h  from t w i s t i n g .  

18 This  was s e t  i n  p l a c e  whi le  t h e  h e l i c o p t e r  hovered overhead.  Other  s i g n i f i c a n t  

developments on t h e  BCFS OK t o r c h  were f u e l  f low c o n t r o l  wi th  a  motor ized g a t e  

va lve  and e l e c t r o n i c  i g n i t i o n .  

19. On our  t o r c h  s t a b i l i t y  and r o t o r  wash remained a  problem and it was 

f e l t  t h a t  i f  we hung t h e  t o r c h  v e r t i c a l l y ,  we c o u l d  s o l v e  both  problems. As o u r  

f i e l d  o p e r a t i n g  budget  was a l r e a d y  s t r a i n e d ,  we improvised and used t h e  P a c i f i c  

a0 21 Z L  
F o r e s t  Research C e n t r e ' s  skyworker a s  a h e l i c o p t e r  and "flew" t h e  t o r c h  around 
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i n  a  g r a v e l  p i t .  We had made some m o d i f i c a t i o n s  t o  t h e  burner  head by incorpu-  

r a t i n g  a  p r e h e a t i n g  bend i n  t h e  o u t l e t  t u b e  and shrouded t h e  nozz le  t o  p r e v e n t  

t h e  r o t o r  wash from c o o l i n g  t h e  burner .  S h o r t l y  a f t e r  t h e  g r a v e l  p i t  t e s t i n g ,  

a7 
we t r a v e l l e d  t o  Golden t o  burn some s l a s h  f o r  Evans Produc t s  Ltd .  The nex t  

a8 t? .lo s l i d e s  a r e  of  an a r e a  i n  t h e  Beaver foo t  burned u s i n g  t h e  smal l  v e r t i c a l  t o r c h .  1 2 2 

U n f o r t u n a t e l y  t h e  t r a i n  of though t  was a l t e r e d  from a  p o r t a b l e ,  u s e  

any model of h e l i c o p t e r  t y p e  of  t o r c h ,  t o  a  45  g a l l o n  c a p a c i t y  t o r c h  wi th  

i n c r e a s e d  i g n i t i o n  t ime.  R e f u e l l i n g  t h e  l a r g e r  t o r c h  t a k e s  l o n g e r  a s  t h e  f u e l  

3% 
h a s  t o  be pumped i n t o  t h e  empty t o r c h  from a  t a n k  mounted i n  t h e  back of a  t r u c k  

3 3  
o r  a s  most o f t e n  i s  done t h e  t o r c h  is s e t  down b e s i d e  b a r r e l s  t h a t  have p r e v i -  

o u s l y  been dropped o f f .  R e f u e l l i n g  o p e r a t i o n s  a r e  o f t e n  one of t h e  most dange- 



rous  a s  ve ry  few peop le  t a k e  t h e  t ime t o  p r o p e r l y  e l e c t r i c a l l y  ground t h e  appa- 

r a t u s .  T r a n s p o r t a t i o n  of  t h e  l a r g e r  t o r c h e s  becomes a  p rob lem,severa l  men a r e  

necessa ry  t o  l o a d  even an empty t o r c h  i n t o  a  t r u c k .  F l y i n g  speed i s  reduced 

when s l i n g i n g  t h e  l a r g e r  t o r c h  and t h e  f e r r y i n g  c o s t s  t o  widely  s e p a r a t e d  areas:  

i s  i n c r e a s e d  a s  a  r e s u l t .  The most i m p o r t a n t  d i sadvan tage  of t h e  l a r g e r  t o r c h  

i s  t h e  added weight .  Some p i l o t s  do n o t  l i k e  t o  have t h e  s l a s h  burn ing  o f f i c e r  

i n  t h e  h e l i c o p t e r  a s  t h e  added weight and d i s t r a c t i o n  make t h e  job of f l y i n g  t h e  

h e l i c o p t e r  more d i f f i c u l t .  81 % K, 

The adven t  of t h e  f l y i n g  d r i p  t o r c h  h a s  had a  s i g n i f i c a n t  e f f e c t  on 

t h e  h e l i c o p t e r  i n d u s t r y  and a s  a  r e s u l t  many s m a l l  companies f a b r i c a t e d  t o r c h e s  

of t h e i r  own d e s i g n  t o  cash  i n  on t h e  e x t r a  hours  of f l y i n g  t ime r e l a t i n g  t o  

s l a s h  burn ing .  

m unpubl i shed  rough manuscr ip t  and drawing of our  smal l  t o r c h  was one 

of t h e  most widely  d i s t r i b u t e d  r e p o r t s  of 1973, some pho tocop ies  f i n d i n g  t h e i r  

way t o  A u s t r a l i a  and New Zealand.  Working drawings  of t h e  BCFS-Okanagan t o r c h  

were p u b l i s h e d  i n  a  f i n a l  r e p o r t  by F i e l d e r  i n  1975. 

Through t h e  development and use  of t h e  f l y i n g  d r i p  t o r c h  we l a v e  

l e a r n e d  some v a l u a b l e  l e s s o n s  about  f i r e  use and c o n t r o l .  The more i m p o r t a n t  

a r e :  

( 1 )  E f f i c i e n t  use  of t h e  d r i p  t o r c h  r e q u i r e s  good p l a n n i n g  and ground s u p p o r t  t o  

p rov ide  e x t r a  f u e l  f o r  both  t h e  t o r c h  and t h e  h e l i c o p t e r .  

( 2 )  A e r i a l  i g n i t i o n  shou ld  be planned t o  i n c l u d e  a s  l a r g e  an a c r e a g e  a s  p o s s i b l e  

i n  t h e  same t r i p  t o  w r i t e  o f f  f e r r y  t ime,  e i t h e r  on one l a r g e  block o r  a  number 

o f  smal l  b locks .  

( 3 )  The removal of r e s p o n s i b i l i t y  f o r  t h e  i g n i t i o n  p a t t e r n  from tile p i l o t  

a l l o w i n g  h i s  t o t a l  c o n c e n t r a t i o n  on t h e  f l y i n g  of t h e  h e l i c o p t e r  by having t h e  
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s l a s h  burn ing  o f f i c e r  i n  t h e  h e l i c o p t e r  o p e r a t i n g  t h e  t o r c h  and I n  d i r e c t  con- 

t r o l  of t h e  i g n i t i o n .  

k 
The D i e s e l  P r o t o t y p e  

S a f e t y  c o n s i d e r a t i o n s  f o r c e d  us t o  t a k e  a new look a t  t h e  t o r c h .  I n  

t h e  f a l l  and s p r i n g  of  7 7 ,  78 t h e  P a c i f i c  F o r e s t  Research Cen t re  f e l t  a  moral 

o b l i g a t i o n  to  deve lop  a  s a f e r  more e f f i c i e n t  t o r c h .  The c o n v e n t i o n a l  t o r c h e s  a s  

t h e y  have been r e f e r r e d  t o  use a 50% g a s - d i e s e l  mix and some have been used w i t h  

s t r a i g h t  t u r b o  f u e l .  We f e l t  t h a t  p o s s i b l y  we shou ld  t r y  f o r  a  t o r c h  t h a t  used 

s t r a i g h t  d i e s e l  f u e l .  D i e s e l  f u e l  has  a  much h i g h e r  f l a s h  p o i n t  t h a n  g a s o l i n e  

and w i t h o u t  some form of p r e h e a t i n g  is more d i f f i c u l t  t o  i g n i t e .  E f f e c t s  of 

forward speed and r o t o r  wash w i l l  n o t  pe rmi t  e f f e c t i v e  use of pure  d i e s e l  f u e l  

3 4  
i n  a  c o n v e n t i o n a l  f l y i n g  d r i p  t o r c h .  Var ious  n o z z l e s  were i n s t r u m e n t e d  wi th  

thermocouples f o r  measur ing t h e  t empera tu re  of t h e  p r e h e a t e d  d i e s e l  f u e l  and 

3s" % 
r e c o r d e d  i n  c o n j u n c t i o n  w i t h  a  v i d e o  r e c o r d e r  t o  de te rmine  t h e  t empera tu re  

d i e s e l  r u e 1  had t o  be h e a t e d  t o  i n  o r d e r  to  drop t h e  f u e l  i n  an i g n i t e d  form 

16 5 7  3% 
from a  h e l i c o p t e r .  An e l a b o r a t e  beam system was c o ~ ~ s t r u c t e d  and a t t a c h e d  t o  an 

o l d  t r u c k  and was dubbed t h e  " I n t e r n a t i o n a l  H e l i c o p t e r " .  We used t h e  " I n t e r -  

n a t i o n a l  H "  i n  o u r  i n i t i a l  d e s i g n  and t e s t i n g  phases  of t h e  p r o j e c t ,  amid much 

r i d i c u l e  from P. F. R .  C. s t a f f .  

3 9. 
Our f i n a l  nozz le  is a 20 f o o t  l e n g t h  of 3/8" I . D .  s t e e l  p i p e  b e n t  i n  a 

3" diamete r  c o i l .  D i e s e l  f u e l  is pumped through t h e  c o i l  by a high performance 

40 44. 
e l e c t r i c  f u e l  pump from a  d r a g s t e r .  Propane,  t u r n e d  on and c o n t r o l l e d  wi th  a  

s o l e n o i d  va lve  is used t o  p r e h e a t  t h e  d i e s e l  f u e l  by means of a  75,000 B.T.U.  

t o r c h  w i t h  t h e  f lame d i r e c t e d  through t h e  c e n t e r  of the c o i l e d  n o z z l e .  I g n i t i o n  

4% 
of t h e  propane i s  accomplished wi th  a  modif ied  t r a n s i s t o r i z e d  i g n i t i o n  system 

4 3  
connected t o  a  s p a r k  p l u g  on t h e  nozz le  housing.  
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44. 

The e n t i r e  t o r c h  i s  e a s i l y  hand led  by two men and can be r e a d i l y  re-  

f u e l e d  i n  seconds by means of a  qu ick  d i s c o n n e c t  c o u p l i n g  and r e p l a c i n g  t h e  

empty drum wi th  a  f u l l  one. C o n t r o l  i n v o l v e s  1 s w i t c h  to  t u r n  on t h e  propane,  1 

es: 
push b u t t o n  t o  i g n i t e  t h e  propane and 1  swi tch  t o  t u r n  on t h e  d i e s e l  f u e l  pump. 

P 

A s  soon a s  we had t h e  b a s i c  performance f e a t u r e s  we were l o o k i n g  f o r ,  

46 $47 
we gradua ted  back t o  t h e  l a b ' s  skyworker f o r  some h i g h e r  e l e v a t i o n  t e s t i n g .  Our 

v e r y  l i m i t e d  f l i g h t  t e s t i n g  of t h i s  t o r c h  h a s  n o t  been s u f f i c i e n t  t o  enab le  a  

c o n c r e t e  e v a l u a t i o n  on t h e  maximum o r  minimum h e i g h t  t h a t  we can s u c c e s s f u l l y  

o p e r a t e .  The t o r c h  w i l l  o p e r a t e  f o r  20 minu tes  wi th  a 10 g a l l o n  drum. 

A t  t h e  p r e s e n t  t ime our  involvement  i n  f u r t h e r  development of t h e  d r i p  

t o r c h  h a s  been p l a c e d  i n  limbo. P o s s i b l e  a d d i t i o n  of a  b u i l t - i n  r emote ly  

o p e r a t e d  f i r e  e x t i n g u i s h e r  h a s  been sugges ted .  Much c o n t r o v e r s y  h a s  r e s u l t e d  i n  

a  l a c k  of c l a r i f i c a t i o n  of r e g u l a t i o n s  c o v e r i n g  a e r i a l  d r i p  t o r c h  o p e r a t i o n s  and 

has  been one of t h e  r e a s o n s  w e  have suspended f u r t h e r  development. Another f a c -  

t o r  was t h e  f u r t h e r  development of t h e  A I D  d i s p e n s e r  and i ts p o s s i b l e  use f o r  

s l a s h  burn ing .  That  however, i s  a n o t h e r  s t o r y  t h a t  w i l l  be covered l a t e r .  
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