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oniokc is p r o b a b l y one of the most c o m m o n l y used Spec ia l
e f f e c t s on a mov. ic se t , and a l so p o s s i b l y one of the l e a s t
u n d e r s t o o d by those who are exposed to i t . Over the years 1
have been approached m a n y times by f e l l o w t echn ic i ans who
are bo th concerned and interested in the p roduc t s t ha t are used
i n S p e c i a l Ef fec ts smoke p r o d u c t s . T y p i c a l l y t h e y h a v e
w a n t e d t o k n o w w h a t i n g r e d i e n t s a r e used t o p r o d u c e t h e
smoke and wha t h e a l l h hazards they migh t face from exposure
to them.

As a resu l t , several years ago I decided to f u r t h e r increase my
knowledge of t h i s subject so I cou ld answer any quer ies others
m i g h t have had about Special Effects smokes.

I s t a r t e d an i n f o r m a t i o n f i l e on many of the smoke p r o d u c t s
t h a t we use in S p e c i a l E f fec t s w o r k , and when p o s s i b l e 1
w o u l d c o n s u l t w i . ( h C h e m i s t s a n d D o c t o r s f o r s p e c i f i c
in fo rmahon .

Having seen the effects of ignorance cause people on set to be
in some cases needless ly concerned , and in others i n c r e d i b l y
l a x a b o u t c e r t a i n s m o k e p r o d u c t s , I . f e l t t h e r e w a s a n
i n c r e a s i n g need t o p r o v i d e crew members w i t h r e l i a b l e
i n f o r m a t i o n to dispel unnecessary concerns .

This report i s not i n t e n d e d for one g roup in the F i l m I n d u s t r y
b u t t o p r o v i d e G r i p s , G a f f e r s , M a k e - u p a r t i s t s . S a f e t y
O f f i c e r s , P r o d u c t i o n Managers —in f ac t , a l l members of :i



Fi lm crew w i t h t h e i n f o n n a l i o n tine! answers to q u e s t i o n s they
m a y h a v e a b o u t S p e c i a l E f f e c t s s m o k e p r o d u c t s a m i
e q u i p m e n t . T o a c h i e v e t h i s , copies o f t h i s r epo r t w i l l b e
made freely a v a i l a b l e to a l l I n d u s t r y members t h r o u g h the
A u s t r a l i a n F i lm Commission and va r ious o ther o rgan iza t ions .

1 h a v e a t t e m p t e d t o keep e x p l a n a t i o n s i n l a y m a n ' s t e rms ,
w h e r e pos s ib l e . The t e c h n i c a l j a r g o n used b y I n d u s t r i a l
Chemis ts and in many of the Mater ia l d a t a sheets i s c o n f u s i n g
t o t h e u n i n i t i a t e d a n d 1 h a v e f o u n d t e n d s t o o b s c u r e
understanding, rather than increase it.

I t i s my hope t h a t t h i s report w i l l d i s p c l l the m y t h s and
r u m o u r s t h a t s u r r o u n d t h i s s u b j e c t , b y p r o v i d i n g u s e f u l
i n f o r m a t i o n f o r t h e r eade r , a n d lead t o i m p r o v e d w o r k i n g
c o n d i t i o n s on the set.

A l a n M a x w e l l

The Smoke R e p o r l © J u l y 1989

The cosl.s i n v o l v e d in research tin (I S tudy Cor t h i s report
wore p a r t i a l l y f u n d e d b y t h e A n s l n i l i i i M F i l m Commiss ion .

I w i s h ( u ( h u n k C n t h y R o b i n s o n , D i r e c t o r o f C u l l u n i i
A c t i v i t i e s :i t t h e A u s t r a l i a n I r i l m C o m m i s s i o n , f o r
s u p p o r t i n g t h e p r o d u c t i o n o f I h i s S m o k e r e p o r t , b y
p r o v i d i n g m e w i t h a T r a v e l ( i r i n i l l o s t u d y S p e c i a l i s e d
Smoke I'nuliiet.s :uul e q u i p m e n t in Los Angeles .

iVlany of t h e p r o d u c t s we deal w i t h in Special Ef fec t s work-
are dangerous and p o t e n t i a l l y h a r m f u l . But used w i t h care and
correct h a n d l i n g , can be u t i l i z e d on Fi lm sets w i th safety.

Spec ia l Ef fec t s smoke p r o d u c t s and e q u i p m e n t have been in
use i n t he A m e r i c a n F i lm I n d u s t r y c o n s i d e r a b l y l onge r t h a n
they have here in A u s t r a l i a , so I have found it u s e f u l to look
t o w a r d s the U.S. s i t u a t i o n and see w h a t s teps fo r p r o t e c t i o n
and safety they have .implemented.

I cer ta in ly like to know the h e a l t h hazards of m a t e r i a l s I am
dealing wi th . I also bel ieve t h a t o ther Crew and Cast members
have the r i g h t to know what p o t e n t i a l hazards t h e y a re being
exposed to , and s h o u l d have the o p p o r t u n i t y to take correct
pro tec t ive measures where necessary.

I t i s t h a t R i g h l - t o - k n o w t h a t has become a generic term in the
Uni ted States for federal, s tate and local laws that collectively
set out to accompl ish three p r imary objectives:

1) To de te rmine the dangerous properties of substances used
or produced in the workplace .

2 ) R i g h t - t o - k n o w l a w s m a n d a t e t h a t e m p l o y e r s a n d
employees must be educated to recognize and p roper ly h a n d l e
hazardous substances.
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3) Th i rd ly , the laws force managers to disclose (he presence
of hazardous subs tances to employees and cus tomers so they
a r c a w a r e o f p o t e n t i a l e x p o s u r e h a z a r d s ; a n d t o p u b l i c
a u t h o r i t i e s to ensure c o m m u n i t i e s a rc awn re of the p o t e n t i a l
dangers of a hazardous substances released in the e n v i r o n m e n t .

In the U n i t e d Stales one of the m a i n keys to the success of the
R i g h t - l o - k n o w l a w s is a p r i n t e d fo rm k n o w n as a MS OS
( M a t e r i a l Sa fe ty D a t a Sheet) This form prov ides a v a r i e t y of
i n f o r m a t i o n c o n c e r n i n g h a z a r d o u s s u b s t a n c e s , such a s t he
chemica l ;md common names, ( if the s u b s t a n c e is a m i x t u r e
then the hazardous components a re i d e n t i f i e d i n d i v i d u a l l y ) .

T h e p h y s i c a l a n d c h e m i c a l h a z a r d s o f t h e s u b s t a n c e , i t s
f l a s h p o i n t and i t s p o t e n t i a l for f ire, exp los ion , and r e a c t i v i t y

w i t h o i l ie r m a t e r i a l s .

The h e a l t h h a z a r d s o f the s u b s t a n c e a rc n o t e d , how to dea l
w i t h exposure to a p a r t i c u l a r h a z a r d o u s . subs tance , such as
f i r s t - a id procedures and how to recognize s igns of exposure .

I n f o r m a t i o n is also given for ( t ic safe h a n d l i n g and use, as well
as app rec i a t e procedures for c lean up of sp i l l s and leaks.

By g i v i n g employees and members of the p u b l i c ready access
to these MSDS forms, they can q u i c k l y f ind out what ma te r i a l s
they a re d e a l i n g w i t h and w h a t p o t e n t i a l exposure risks t h e y

migh t s t and .

&l̂

Whereve r possible I have o b t a i n e d copies of M a t e r i a l Sa f e ty
D a l a Shee t s a n d o i l i e r s p e c i f i c i n f o r m a t i o n f o r m a n y o f t h e
water and oil based smoke f l u i d s ment ioned in th i s report .

For those of you who l ike to s i f t t h r o u g h technica l i n f o r m a t i o n
you w i l l f i n d t h i s d a t a in the reference sect ion at the back.

TESTING:
To d e t e r m i n e the haza rds o f exposure to v a r i o u s c h e m i c a l s
l abo ra to ry an ima l s are often used as test subjects.

These an imals are u s u a l l y rats, rabbi t s and dogs.
Tests are c o n d u c t e d for eye and sk in i r r i t a t i o n and to deter-
mine t h e l e t h a l dose t h r o u g h inges l ion of these products .

The LD(5U) — an a b b r e v i a t i o n for the l e t h a l dose necessary
to k i l l 50 per c e n t o f t he p o p u l a t i o n o f t h e t e s t a n i m a l s i s
expressed as grams of chemical to k i logram of body weight .

Some of the MSDS forms wi l l c o n t a i n t h i s i n f o r m a t i o n .



Dmokc produced t h r o u g h niosl Smoke Machines is a c t u a l l y an
aerosol. A c loud of t i n y l i q u i d droplets , so m i n u t e in size tha t
t h e y d r i f t t h r o u g h t h e a i r , c a r r i e d by t h e s m a l l e s t w i n d

currents .
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. L i q u i d smoke f l u i d , is d r a w n f r o m a s o l u t i o n t a n k a n d
pumped t h rough a hea t s ink or heat exchanger . The l i q u i d is
r a p i d l y hea ted above i t s b o i l i n g p o i n t , t h u s v a p o u r i x i n g i t ,
( p rocess of c o n v e r t i n g a l i q u i d to a gaseous s l a t e ) . The
e x p a n d i n g v a p o u r i z e d smoke f l u i d b u i l d s u p c o n s i d e r a b l e
pressure and is d i scharged t h r o u g h a s m a l l d i a m e t e r nozzle
i n t o the a tmosphere . This process a tomizes t h e vapour i zed
smoke f l u i d i n t o h u n d r e d s o f t h o u s a n d s o f t i n y d r o p l e t s ,
creat ing w h a t is t e c h n i c a l l y referred to as an aerosol.

5 SMOKU ?

Depend ing on the m a c h i n e used the smoke par t ic les can va ry
in size from 0.5 up lo 75 Microns . (A micron is a m i l l i o n t h of
a me t re ) . In o rder to g i v e you an .idea how s m a l l t h a t is , a
s i n g l e s t r a n d of h u m a n h a i r measu res a p p r o x i m a t e l y 1 00
microns.

S m a l l Smoke Machines tend to produce f ine par t ic les , r ang ing
in s ize f rom 0.5 — 25 m i c r o n s . They can consume a n y t h i n g
from 0 - 6 Mires of smoke f l u i d per hour .

M e d i u m sized u n i t s l i k e S w i n g Foggers p r o d u c e p a r t i c l e s
between 0.5 - 50 microns in size and consume f rom 8 to over
40 l i t r e s per h o u r .

Large m a c h i n e s in I h e Mega Pogger c lass produce p a r t i c l e s
between 0.5 and 75 microns in size w i t h a v a r i a b l e o u t p u t of
57 to 456 l i t r e s per hour !

There are two m a i n types of smoke f l u i d , water based and oi l
based. The o i l based smoke f l u i d s a rc u s u a l l y h i g h l y r e f i n e d
mine ra l o i l s . Water based smoke f l u i d s arc a b lend of glycois.
I' w i l l be d i scus s ing these f l u i d s in more d e t a i l in an upcoming
chapter ,

When t h e vapour i zed smoke f l u i d is ejected from the nozzle
of the Smoke Mach ine the i n d i v i d u a l pa r t i c l e s or droplets take
on a spher ical form.

J - > t-.—..•!*•
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M o w q u i c k l y t h e y do t h i s i s dependen t on the . sur face t e n s i o n
of the aqueous . s o l u t i o n .

The lower t h e surface t ens ion , the sma l l e r the p a r t i c l e size.
g iyco l s used i n w a t e r based smoke f l u i d s h a v e q u i t e l o w
surface t e n s i o n p rope r t i e s . For e x a m p l e , w a t e r has a s u r f a c e
tension v a l u e of a r o u n d 70 dynes/cm. The g iyco ls are a r o u n d
45 dynes/cm. Wel t i ng agents are a round 30 dynes/cm.

ATOIYll/JNi; NOXXLK ()l? A SMOKE MACHINE

The atomized droplets tend to rise as they are shot out of the
Smoke M a c h i n e b e c a u s e they a r e u s u a l l y h o t t e r t h a n t h e
a m b i e n t a i r t empera tu re .

The d r o p l e t s a r e c a r r i e d a l o f t b y s m a l l a i r c u r r e n t s a n d
c o n v e c t i o n s . Where smoke c o n c e n t r a t i o n s arc highest the
i n d i v i d u a l d rop le t s b u m p and c o l l i d e w i t h each oil ier .

(See diagram above)

DROPL KCHAN1CS

On c o l l i s i o n w i t h eacli o the r the d rop le t s w i l l e i t h e r change
d i r e c t i o n (A) or merge in the case of (B) and form larger
droplets (C).

Some of the s m a l l e r s u p e r - h e a t e d d rop le t s do no t l a s t l o n g .
They evapora te , ( t u rn to a gaseous state) in the atmosphere.
One of the properties of giycols is t h a t they evaporate many
t imes less q u i c k l y t h a n say wa te r . B i n d i n g wa te r w i t h giycols
produces an aerosol t ha t l ingers longer.

As the smoke o v e r a l l loses i t s heat , the heav ie r aerosols w i l l
descend. Once smoke has filled an enclosed space, like a room
or s t u d i o , there is a l i m i t t o how much smoke can be absorbed
i n t o t h e a t m o s p h e r e . Once t h e a i r i s s a t u r a t e d , t h e ae roso ls
condense and se t t l e to t h e f loor . M a i n t a i n i n g a l i g h t a i r f l o w
w i l l he lp reduce t h i s effect .

By n a t u r e smoke f l u i d s t end to be s l ippery viscous substances.
W h e n t h e d r o p l e t s s e t t l e o n s u r f a c e s t h a t t h e y come i n t o
contact wi th they .leave a m i n u t e f i l m of slippery l i q u i d .

When smoke concentra t ions are h igh or the pa r t i c l e size is
large the r e s u l t a n t f i l m is likely to be more not iceable.

A n o t h e r p r o p e r t y o f g iyco l s i s t h a t t h e y a r e h y g r o s c o p i c ,
meaning t h a t they absorb water out of the a tmosphere . This is
an important point to remember as I wi l l i l l u s t r a t e later in the
section on resp i ra tory hazards . G lyco l mis t s have been used
overseas t o inc rease h u m i d i t y i n g reenhouses (c lue t o t h e i r
wa te r ab so rb l i on p roper t i es ) and also to d i f f u s e the sun ' s rays
as they enter t h e greenhouse.

* -, ..,. 1...T_.,T..



REPOR SET

Who is responsible for creating Smoke Effects on set V
When t h e r e q u i r e m e n t s a re sma l l i t i s u s u a l l y t h e Props men.
lu the e a r l i e r days of A u s t r a l i a n f i l m m a k i n g the Props men
were also responsible for c rea t ing many of the Special Effects .

A number of S tandby Props carry a smal l Smoke Mach ine w i t h
them or t he dreaded Bee Smoker.

As c o m p l e x i t y of a scene or a m o u n t s of smoke r e q u i r e d
increase, an Effects man is u s u a l l y consul ted or b rough t in.

Log is t i ca l ly , c rea t ing ex te r io r smoke effects is d i f f i c u l t , as yon
are a lways a t the mercy of Mother Na ture . Fogging large areas
requ i res m a n y m a c h i n e s and a s s i s t an t s . In recent years on
A u s t r a l i a n f i l m s w i t h a large n u m b e r of SPX scenes, we h a v e
seen t h e d e v e l o p m e n t of A t m o s p h e r e Crews who are p u r e l y
responsible for fog, smoke or mis t ef fec ts .

So i t i s s t u d i o i n t e r i o r s o r s m a l l e x t e r i o r s t h a t become t h e
d o m a i n o f t h e P rops men. Why pay ( h e cost o f an E f f e c t s
O p e r a t o r when you have you r Props man and Smoke Mach ine
s t a n d i n g hy 7 I t i s u s u a l l y here l h a t f i l m crews are exposed to
consis tent and somet imes very h i g h levels of smoke over long
periods. If the Props man is k n o w l e d g e a b l e and is u s ing safe
products t h i s s i t u a t i o n probably presents l i t t l e hazard.

SMOKE EFFECTS ON THE SET — CONTINUED

U n f o r t u n a t e l y , there are some Props men in (he I n d u s t r y who
s t - i l l a d v o c a t e use of Bee Smokers and use t o x i c , and h a r m f u l
smoke products on sets wi thout really knowing what they are.

I was a visi tor to one fi lm set where the Props man intended to
set o f f a m i l i t a r y smoke po t i n a f a i r l y s m a l l s t u d i o w i t h
l imi ted air c i rcula t ion.

I was greatly concerned and discussed the matter wi th him and
( h e F i r s t A.D. , i n f o r m i n g t h e m bo th of t h e tox . ic . i ty o f l h a t
par t icular Smoke. Unfortunately , they did not heed my advice
and w i t h i n m i n u t e s I was joined outs ide by an ent i re crew who
coughed and choked on the fumes of a smoke pot they simply
shou ld not have been exposed to.

This is not to say t h a t 1 w a n t to see tox ic or dangerous Smoke
products banned from use but r a the r correct h a n d l i n g and
u n d e r s t a n d i n g of them.

There are products l i ke A/B Smoke ( h a t are ac id ic and bu rn the
respi ra tory t r ac t . .But g iven proper care and r e s p i r a t o r y
p r o t e c t i o n , A/B Smoke is an excel lent p r o d u c t for a c h i e v i n g
cer ta in Special Effects t h a t can not be produced by o the r
means.

I t w o u l d b e easy t o become p a r a n o i d a b o u t m a n y o f t h e
chemicals tha t surround us in everyday l i f e and on set, it is
i m p o r t a n t to r e t a in a sense of perspec t ive . B a n n i n g p r o d u c t s
is, in my opinion, not the solution to the problem.

13



There are a la rge v a r i e t y of smoke machines , smoke ma te r i a l s
and me thods o f smoke p r o d u c t i o n c u r r e n t l y a v a i l a b l e to us .
smoke devices have been developed Tor a g r i c u l t u r a l , enter-
t a i n m e n t , m i l i t a r y a n d s c i e n t i f i c a p p l i c a t i o n s . M a n y o f t h e
machines and smoke p r o d u c t s used in Spec ia l E f f ec t s work
have been adopted from these other i ndus t r i e s .

I I i s s i m p l y not poss ib le lo m e n t i o n every smoke mach ine or
product m a n u f a c t u r e d so 1 have endeavoured lo represent each

major type and system.

!u p a r t i c u l a r ! have examined some recent" systems for smoke
p r o d u c t i o n w h i c h a r e s t i l l r e l a t i v e l y n e w t o u s i n A u s t r a l i a .
Such as ( l i e Mcc Pure W a t e r Foggcr, t h i s system docs not . so
much s i m u l a t e fog but a c t u a l l y create i t !

1 have also lucked i n t o w h a t may become a poss ib le f u t u r e
system for smoke genera t ion , u s ing u l t rason ics .

N o t e v e r y b o d y w i l l w a n t t o read a l l t h e d e t a i l s a b o u t t h e
va r ious smoke processes, so I have covered the general aspects
of smoke p r o d u c t i o n and s a f e t y f i r s t , f o l l o w e d by more in -
d e p t h i n f o r m a t i o n o n i n d i v i d u a l p r o d u c t s a n d pieces o f

E q u i p m e n t .

TIT
1 hese smoke f l u i d s are n o r m a l l y used in the sma l l e r p o r t a b l e
and s t u d i o smoke machines . They can be used in m e d i u m and
l a r g e sized smoke m a c h i n e s bu t u s u a l l y are no t c l u e to cost
c o n s i d e r a t i o n s . W a t e r based s m o k e f l u i d s cost b e t w e e n
$ 12,00 - $ 22.00 per l i t re . Due lo a very h igh f lash p o i n t they
arc regarded as n o n - f l a m m a b l e .

The a c t u a l i n g r e d i e n t s used in water based smokes are kept
f a i r l y qu i e t by the major companies t h a t se l l them. Since t h e y
have spent t i m e and e f fo r t in d e v e l o p i n g these p roduc t s , they
t e n d t o b e g u a r d e d a b o u t t h e d e t a i l s o f t h e i r c o m p o s i t i o n s .
They rely l a r g e l y on a d v e r t i s i n g m a t e r i a l to appease our con-
cerns abou t h a r m f u l effects.

There are several d i f f e r e n t w a t e r based smoke f l u i d s a v a i l a b l e
t h r o u g h loca l s u p p l i e r s t h a t a r e cheaper t h a n i m p o r t e d f l u i d s .
Some of these smoke f l u i d s are e q u i v a l e n t to overseas brands
and o t h e r s a r e n o t a s safe , d u e t o (he presence o f c e r t a i n
undes i rab le chemicals.

W a t e r based smoke f l u i d s g e n e r a l l y cons i s t o f a b l e n d o f
v a r i o u s types of w a t e r s o l u b l e g lycols , some w a t e r , a dye for
co lour and a per fumed scent — both of the l a t t e r i n g r e d i e n t s
serving no use fu l purpose other t h a n for aesthet ic reasons.

I V o p y l c n c g l y c o l h a s f e a t u r e d p r e d o m i n a n t l y i n m a n y
d i f f e r e n t w a t e r based smoke f l u i d s . P r o p y l e n e G l y c o l i s a
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viscous, colorless, odourless l i qu id t h a t luis been subjected to
t h o r o u g h t e s t i n g , i t i s n o n - i r r i t ; i t i n g t o eyes a n d s k i n .
Propyiene G lyco l is not exnecsed to be i iaxardous lo (he h e a l t h
I h r o u g h i n h a l a t i o n j i n d is deemed safe fo r H u m a n consump-
t i o n by the U.S. F.D.A (Food and Drug A d m i n i s t r a t i o n ) . One
of i t s m a i n c o m m e r c i a l uses i s as t h e s y r u p in l i q u i d medi -
cines. It is also used in pet foods lo keep the contents moist .

U n f o r t u n a t e l y , » smoke f l u i d based p u r e l y a r o u n d P r o p y l c n c
( J l y c o l doc.s not hist long in (he a t m o s p h e r e , i t produces a t h i n
smoke which d i ss ipa tes r a p i d l y . To counte r t h i s , o t h e r Glycols
are u s u a l l y added to increase the l o n g e v i t y of the smoke. .In
some cases ones t h a t d o n ' t boas t the same safe f e a t u r e s o f
Propyiene Glyco!.

One g lyco l t h a t has been vised in wa te r based f l u i d s and is now
cons ide red u n s a f e fo r use i s ( V l o n o e ! h y l e n e ( J l y c o l . I t can be
s imply referred lo in abbreviated form as MKd'.

[ Y l o n o i ' l h y l e n e ( I l y c o l (also k n o w n as E t h y l e n c G l y c o l ) is a
d ihyd r i c a l c o h o l , i t is bo th colour less and odourless. I t has
hygroscopic propert ies, mean ing i l absorbs w a t e r f rom the air.
It has a high f l ash p o i n t of 1 10 ccls ius or (230 degrees F).

IZ thy l ene Glyco ls have been w i t h us since the l a t e 1930s. They
were used i n t h e M e r l i n e n g i n e s o f t h e S p i t f i r e a i r c r a f t i n
World War Two due to t he i r a b i l i t y to t r a n s f e r heat well and
work, over a very wide range of t empera tures .

Monoe thy lene Glycol is poisonous if swal lowed, and can lead

WATIill

to l iver and kidney damage. Us h e a l t h risk to humans has been
clear ly documen ted .

I t s presence in some A u s t r i a n wines several years ago lead to a
p u b l i c o u t c r y a f t e r i l p r o d u c e d k i d n e y d a m a g e i n some
c o n s u m e r s o f t h e w i n e . The g l y c o l was used to g i v e an
i m m a t u r e wine a more ful l -bodied tas te and feel to the mou th .
Propyiene Glycol was supposed to have been used in its place.

There was ano the r case where monoethylene glycoi was found
lo be used to d i l u t e a cheap Spanish Ol ive o i l .

COMMKKCIAL APPLICATIONS:
Due to a low freezing [ jo in t B thy lene Glycoi is f r e q u e n t l y used
as a p r i n c i p a l component in v e h i c l e a n t i freeze s o l u t i o n s . I t i s
also used in Brake and v a r i o u s H y d r a u l i c Fluids.

Oilier (j lycols t h a i s i re used in Wnlor Mused Smoke Fluids

Uic lhy lcnc Glycol (UKC)
This g l y c o l i s d e r i v e d f rom m o n o e t i i y l e n c g l y c o l and can
c o n t a i n s m a l l q u a n t i f i e s of (YU£(i. For t h i s reason i t i s no t
a d v i s a b l e lo use smoke s o l u t i o n s c o n t a i n i n g DEG.

D i e t h y l e n e G l y c o i i s a l so a c o l o r l e s s , o d o u r l e s s l i q u i d .
A l t h o u g h i l shares s i m i l a r propert ies t o m o n o e t h y l e n e G l y c o l
it has a h i g h e r b o i l i n g p o i n t 244.8 degrees C as opposed lo
197.6 C.

I t i s b o t h i r r i t a t i n g l o eyes a n d s k i n a n d p o i s o n o u s i f
swal lowed in large q u a n t i t i e s .
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C O M M E R C I A L A I T L I C A T I O N S :
DEG is used to remove wa te r mois ture in N a t u r a l Gas lines.

T r i e l h y l c n c Ol.yeol (TEC;)
Also a colourless, odourless , h i g h l y hygroscopic Ik ju id . TEG
closely resembles t h e p r o p e r t i e s of D i e l h y l c n e Glyco l but i s
considered to be of much lower t o x i c i t y . Like DEC i t , loo, is
formed from Elhylene Glycol and Blhyiene Oxide. However, i t
is u n l i k e l y to c o n t a i n MEG and is regarded ns the safest of the
t h r e e g l y c o l s . Plash p o i n t is h i g h a! I 54 degrees c c i s i u s .
B o i l i n g p o i n t is 287.4 degrees C.

COMMERCIAL A IM'UCATIONS:
because TUG is an eff ic ient hygoscopic agcn! il has been used
in a i r freshener p roduc t s to remove odours from the air.
l l is also used to remove mois tu re from tobacco in the c iga re t t e
i n d u s t r y . 1 was also ( o l d by a doc to r t h a t TEG has been g i v e n
to women in l a b o u r as it mi ld pa in re l iever , ( inhaled)

I ' u l y e l h y k n e Ciyeol ( T E G ) (Sec d a t a Sheet)

O V E K I I E A T I W ; 01- G L Y C O L S
Glycols heated in air above !75 degrees C w i l l f end to break-
down. They w i l l d e f i n i t e l y b r e a k d o w n above 200 degrees C
and surface charr ing w i l l occur above 295 degrees C.

Overheated glycols have a sharp acrid smell but arc u n l i k e l y to
become t o x i c . This was a concern .1 had aiier n o t i n g t h e acrid
s m e l l g e n e r a t e d b y S m o k e M a c h i n e s t h a t a r e l e f t o n hea t
w i t h o u t use for long periods of t ime.
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.[Mineral and P a r a f f i n o i l s are genera l ly used in c o n j u n c t i o n
w i t h gas opera ted smoke mach ines or l a rge r smoke mach ines
such as S w i n g Doggers, for ex t e r io r use.

Some sma l l e r smoke machines are capable of o p e r a t i n g on oil
based smokes. If usetl to any extent on interior sets (hey w i l l
act as a l a x a t i v e .

C a u t i o n m u s t be used because these m a c h i n e s run a t h i g h
tempera tu re s . I n v a r i a b l y , t h e f l u i d c a n i gn i t e w i t h l i t t l e warn-
ing, p roducing f l ame from the discharge nozzle.

M O B I L Y V I H T E U E X UKH
No longer a v a i l a b l e , was o f t e n used in Special Effects smoke
applicat ions, now it has been replaced by WHITER EX 307.
The new f o r m u l a t i o n is a more h igh ly ref ined oil. The old 108
did h a v e a n o t i c e a b l e p e t r o l e u m o d o u r and 1 f o u n d i t to be
q u i t e i r r i t a t i n g . I t i s possible t h a t there a re s t i l l some suppl ies
of (his p roduc t in use.

M O B I L W H I T E R EX 307
Higher grade medicinal q u a l i t y oi l . Not produced in Aus t r a l i a ,
but is impor ted from America.

S H E L L O N D I N A 15
A n o n - t o x i c m e d i c i n a l q u a l i t y o i l used on m a c h i n e s t h a t come
in contac t w i th food, i t is also used as a massage o i l . O n d i n a
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is o d o u r l e s s , t a s t e l e s s and surpasses USP r e q u i r e m e n t s fo r
N e u t r a l i t y , S u l p h u r c o m p o u n d s , So l id P a r a f f i n s a n d Carbon-
i s ab l e subs tances . O n d i n a i s n o n - i r r i t a t i n g to eyes and sk in .
This h i g h l y r e f ined p e t r o l e u m p r o d u c t i s p roduced in Aus-
t r a l i a . I . recommend t h e use of O n d i n a 15 for ex te r io r use in
t h e r m a l Smoke Mach ines and In Cracker Foggers for i n t e r i o r
use. O n d i n a is a p l ea su re to work in when i l i s genera ted as
smoke f rom a Cracker Foggcr, i t is t r u l y n o n - i r r i t a t i n g , even
over long per iods of use.

UIKSKL
Diesel o i l w i l l r u n t h r o u g h mos t o f t h e m e d i u m t o l a r g e
Smoke M a c h i n e s b u t s h o u l d never be used w h e r e personne l
have to b rea the the r e s u l t a n t smoke w i t h o u t resp i ra tors .
I n h a l a t i o n of diesel smoke can produce c h r o n i c p n n c m o n i n of
the lungs .

WATER I.IASH10 S M O K E C U P I H M K U

SMOKES

G l y c o l s h a v e v e r y
l o w s u r f a c e

t e n s i o n p r o p e r t i e s

G l y c o l s a r e s l o w
t o e v a p o r a t e

G l y c o l s a r e
H y g r o s c o p i c

G l y c o l s h a v e very
h i g h J 7 l a s h P o i n t s
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INI os t of l l i c l o x i o l o g i c a l i n f o r m a t i o n a v a i l a b l e on I l i c
c l i emica i s used in smoke f l u i d s are based on tests c o n d u c t e d
w i t h l a b o r a t o r y a n i m a l s . U s u a l l y f igu res given re la te d i r e c t l y
t o ( h e r e s u l t s o f i n g e s t i o n , a n d s k i n a n d e y e i r r i t a t i o n .
However, t h i s i n f o r m a t i o n does not relate to the most common
f o r m o f H u m a n e x p o s u r e t o smoke f l u i d s , w h i c h i s a s a n
aerosol and by way of i n h a l a t i o n .

S e n s i t i v i t y to smoke p r o d u c t s w i l l vary wi th the i n d i v i d u a l .

As i s t h e case w i t h b o t h w a t e r based and o i l based s m o k e
f l u i d s i t i s i m p o r t a n t t h a t a n y i n d i v i d u a l w i t h b r e a t h i n g
p r o b l e m s s u c h a s a s t h m a t a k e p r e c a u t i o n s n o t ( o expose
themse lves t o h i g h concen tn i l i ons of smoke as t h i s may cause
react ion .

Dust p a n i c l e masks, o r h a n d k e r c h i e f s w i l l do l i t t l e to f i l t e r
smoke. I f p r o t e c t i o n i s r e q u i r e d , r e s p i r a t o r s e q u i p p e d w i t h
organ ic v a p o u r car t r idges s h o u l d be used.

I t i s w o r t h n o t i n g t h a t f i l m crew w h o smoke c i g a r e t t e s a r c
probably do ing themselves more damage t h r o u g h smoking t h a n
they are l i k e l y to achieve through exposure to smoke f lu id s .

Water based smoke f l u i d s t h a t use f o r m u l a t i o n s of Propylenc
G l y c o l and o r T r i c l h y l e n e G l y c o l a r e re fer red to a s G R A S
G e n e r a l l y r ega rded a s s a f e . Tests h a v e r e v e a l e d no rea l
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adverse e f fec t s . For f u r t h e r d e t a i l e d i n f o r m a t i o n please read
the report to (he N a t i o n a l Assoc ia t ion of Broadcas t Employees
and Technicians in America. A scries of tests was conducted
on a var ie ty of smoke produc t s and the resul t s are shown.

We can look to oilier Indus t r ies for cases of heal th problems
t h a t have a r i sen clue to i n h a l a t i o n o f micro m i s t oi ls . E ihy lene
Glyco l was used in h y d r a u l i c f l u i d s for t h e roof jacks used in
underground min ing . Its use in t h i s app l i c a t i on and others,
such as l u b r i c a l i n g o i l s on h igh speed l a t h e s , has been h a l t e d .
I n h a l a t i o n of excessive a m o u n t s of l i q u i d p a r a f f i n or dicsel o i l
can produce chronic pnuemonia of the l u n g . In the case of
m i n e r a l o i ls which are chemica l ly ine r t , the l u n g s a rc capable
of r e m o v i n g these r a p i d l y .

The use of aerosols as a t e c h n i q u e for a d m i n i s t e r i n g medic ines
is d e v e l o p i n g . In some cases the a b s o r p t i o n of medicines via
the lungs is said to be superior to r e s u l t s a c h i e v e d t h r o u g h
Inges t i on . The s t i m u l a n t effects of c igare t tes are ach ieved t h i s
way, t h r o u g h absorpt ion in lungs.

As we know, one of t h e key p rope r t i e s of t h e g lyco l s used in
wa te r based smoke f l u i d s is t ha t they readily absorb mois ture
f rom t h e a i r . If a s t u d i o o r i n t e r i o r set c o n t a i n e d n o x i o u s
fumes i t i s q u i t e concc ivcab le t h a t i f w a t e r based smoke was
then dispensed in t h a t a rea , the smoke aerosol would absorb
these v a p o u r s w h i c h , i n t u r n , c o u l d be e a s i l y i n h a l e d a n d
absorbed in to the lungs of any persons b r e a t h i n g in t h a t area.

A s research progresses i n t o t he h e a l t h h a z a r d s o f c i g a r e t t e
smoking , so increases the u n d e r s t a n d i n g of the e f f e c t s of Pus-

s ivo smoking , (Non-smokers developing h e a l t h problems from
b r e a t h i n g e x h a l e d c i g a r e t t e smoke.) T h o u g h 1 k n o w of no
evidence to support this theory .1 feel t ha t there could be in-
creased risk of absorbing h a r m f u l c i ga r e t t e smoke by-products
t h r o u g h people s m o k i n g on sets f i l l e d w i t h g lyco l smokes.
Only research and test ing wil l be able to produce conclusive
results at t h i s stage.

W n l c r mi.scible Smoke- pnrlielc.s larger l.lnin 20 microns in
siv.c w i l l no t e n t e r t h e lungs . They w i l l largely be f i l t e red out
th rough the nose and u p p e r respi ra tory t r ac t . The p a r t i c l e s to
enter the lungs would be. the finest of a l l , cer ta inly under 1 0
microns in size, p robab ly around 5 microns.

OTHER H A Z A R D S

I ' A X
Not the machine but ;i J i t t l e known hazard of smoke p r o d u c t i o n
I c e r t a i n l y hope ! never get to see. FAX is a m i l i t a r y abbrev-
i a t i o n for Fuel Air Exp los ive . This is a p a r t i c u l a r l y n a s t y
device which is dropped by aer ia l means, it blows at low levels
above t h e g r o u n d , d i spe r s ing a cloud of u n i g n i t e d fue l in the
air. Once (he fuel mist dissipates to the correct ratio wi th air ,
a second c h a r g e f i r e s , d e t o n a t i n g t h e e n t i r e c l o u d w i t h
incred ib le i n t e n s i t y .

Water based smoke f l u i d s h a v e very high f l a sh p o i n t s . I n f a c t ,
they arc regarded as n o n - f l a m m a b l e l i q u i d s . However , in the
same way il is possible for the dus t in grain silos to lead to
e x p l o s i o n . O v e r f o g g i n g of enclosed spaces can p roduce con-
d i t i o n s t h a t lead to a fire or explosion.

w
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B E E S M O K E R S :

I1 or m a n y years Bee Smokers h a v e he ld f a v o u r w i t h Camera-
men and D.O.Ps for ( h e f i n e , l i g h t smoke t h e y produce . .Bee
smoke is less of a problem in e x t e r i o r scenes b u t is most of ten
used to create the effect of c igaret te smoke in night clubs or
bar scenes. Because Bcc Smoke i s g e n e r a t e d t h r o u g h com-
b u s t i o n i t p roduces sore eyes and h e a d a c h e s w h e n used i n
enclosed s u r r o u n d i n g s .

These u n i t s were o r i g i n a l l y d e s i g n e d f o r b e e keepers t o
narcot ize bees w h i l s t they removed (he frames of honey.

Bcc Smokers p roduce smoke by p u m p i n g a i r , v ia a hand oper-
ated be l l ows — (A) t h r o u g h a s m a l l c o m b u s t i o n chamber (B)
— c o n t a i n i n g hea ted charcoa l t a b l e t s and chunks of rosin o r
incense powder . The r e s u l t a n t smoke is forced o u t t h r o u g h a
smal l metal f u n n e l —(C) in to the air .

I I A 2 A R O S :
.Bee smoke produces sore eyes and headaches and is q u i t e
u n p l e a s a n t to work in. Some Props men in s i s t on us ing gum
leaves and twigs i n s t ead of Eccles ias t ica l Incense. This is an
archaic way of producing smoke on f i Jm sets.

THE A L T E R N A T I V E
The fine l igh t smoke effect of Bee Smoke can be accurately
produced t h r o u g h the use of oil crackers on in t e r io r or s t u d i o

SIMPLE SMOKE COIL SYSTEM

This s i m p l e system is sometimes used on Wind-Machines to
provide a d d f i o n a l smoke facili ty. A stainless steel or copper
f o g l i n c is run from a pressure pot , to a p o i n t h i g h up on the
engine 's exhaus t m a n i f o l d . The smoke f l u i d , u s u a l l y o i l based
is p re -hca tcd as i t passes t h r o u g h a coi i w r a p p e d a r o u n d the
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exhaust pipe. The f l u i d i s t h e n in jec ted i n t o the exhaust system
where i t i s f u r t h e r hea led and broken up. F low of t h e f l u i d i s
con t ro l l ed by a 12 v o l t so l eno id or by m a n u a l means. Systems
l ike th i s arc o f t e n used on acrobat ic a i r c r a f t to produce smoke
t r a i l s d u r i n g displays.

MOUC KICMAK1XSON/
MAUKAVKLL SMOKE MACHINE:
rp

\e are a few u f t h e s e Amer ican machines in A u s t r a l i a .
They are an exce l l en t u n i t . However , ibe changes from the I 10
(o a 240 v o l t mode! seem lo r e s u l t in a v a r i e t y of e l e c t r i c a l
problems, which can lead to spectacular me l l downs. These
u n i t s a r e housed i n da rk , b r o w n / b l a c k a r t deco s t y l e b a k e l i t e
cases.

O r i g i n a l l y m a n u f a c t u r e d by U .S c o m p a n y M a d c w e l l fo r dis-
pensing insect icides. Mole -Richardson Co. t h e n became agent
and d i s t r i b u t o r to the I 7 i lm I n d u s t r y . They seem to be very
p o p u l a r "workhorse" model in the S ta le s \vhcrc many Ef fec t s
men m o d i f y t h e m for expanded c a p a c i t y and c o n t i n u o u s use.
The basic model the l y p c 1963 l ro^m:iker has been in use for
over t w e n t y f i v e years !

OI'KKATION:
These h a n d he ld u n i t s a rc e l e c t r i c a l l y powered (S m i n u t e s lo
h e a t u p ) and m a n u a l l y ope ra t ed . Smoke f l u i d i s pumped v i a a
t h u m b operated p l u n g e r t h r o u g h a brass heat s ink, vapourizcd
and shot t h r o u g h a specia l a t o m i z i n g nozzle. Like many good
t h i n g s , the system is s i m p l e , i t works wel l . Because they use a
brass heat s ink they w i l l operate off power for several m i n u t e s .

MO1 :QGG1IR

KOi; F L U I D :
The Mole Foggers w i l l work e q u a l l y well w i t h o i l based and
w a t e r bused fog f l u i d s . As always I w o u l d recommend use of
approved water based fog f lu ids for s t u d i o or i n t e r io r use.

AUIJITIONAL FEATURES:
Mole Richardson also p rov ide a fog coo le r a t t a c h m e n t w h i c h
m o u n t s on t h e f r o n t o f the Smoke M a c h i n e and p roduces a
psuedo dry ice effect . The fog cooler is s imply an a l u m i n i u m
cage t h a t , once f i l l e d w i t h d r y i c e p e l l e t s , c h i l l s t h e smoke
pass ing t h r o u g h i t and causes the smoke lo drop to t h e f loor .
Like dry Ice, c h i l l e d fog lasts longer when the f loo r or g round
is cold and wet. As the smoke warms back to a m b i e n t room
tempera tu re i t becomes ragged and rises. The one advan t age of
us ing t h i s system i s t h a t t h e g round fog e f f e c t l a s t s m u c h
longer t h a n dry ice w h i c h needs (o be c o n s t a n t l y replenished.

A) F o r m u l a t i o n Tank

13) Meal S ink
C) H e a t i n g Element

[

•\fi •4th-

:': :!

L...'.

r -.- :

Ud

-î
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I he I 'orhi fog is an exce l l en t por table smoke n i n c h i i i c w i t h a
very impress ive smoke o u t p u t for i ts smal t size. .Its perform-
ance never f a i l s to amaze those who see it in ope ra t i on . It was
b u i l t to incorporate the best qua l i t i e s of o the r uni ts wi th
increased ruggcdness and an a b i l i t y to take t h e knocks of use
in f i l m . W h a t ' s more it is A u s t r a l i a n made !

The Porlal 'og can run both oiJ types i t is a v a i l a b l e as a manua l
(Model 301) , remote (31 1), and remote v a r i a b l e (3 12) u n i t s .
The Po r t a fogge r has been adop ted for use by the A u s t r a l i a n
Navy and is also used by (he Fire Brigade for ( r a i n i n g pur-
poses.

\e u n i t s operate us ing the same p r i n c i p l e as the V- l

F l y i n g Bombs used by the Ge rmans a g a i n s t I h e E n g l i s h in
World War Two.

Known as Pulse Jet engines they operate (on the p r i n c i p l e of
the S c h m i d t - A r g u s t u b e ) b y f e e d i n g a i r a n d f u e l i n t o a
c o m b u s t i o n chamber and i g n i t i n g i t a t over SO-100 l imes per
second generating an unmis takab le sound that makes Swing
Foggers i n s t a n t l y haled by Sound Recordists !

Smoke f l u i d s fed i n t o Ihe j e t - t u b e are b roken up by the hot
p u l s a t i n g g a s s t r e a m a n d q u i c k l y v a p o u r i z c d , g e n e r a t i n g
c louds of smoke.

l̂ ^ **' » t * • • --•;



AIM'UCATIONS:

icicles arc f r e q u e n t l y used in S w i n g

O l M C K A T I O i N :
A h o r i z o n t a l , m a n u a l l y o p e r a t e d p l u n g e r s i m u l t a n e o u s l y
pressurizes l i t e fue l t a n k and pumps smoke f l u i d f r om i t s l a n k
d o w n to a nozzle at t h e end of t h e J e t - l u b e and i n t o the hot
a i r s l r e a n i . I g n i t i o n of fue l is achieved w i t h a bnzv.cr coil and
spark p l u g , once t h e u u i i l ias s t a r t e d i l s e l f - s u s t a i n s com-
bus t ion so long as it is ge t t i ng air and fue l .

FOGGBRS

The g e n e r a t i o n of smoke is m a n u a l l y operated by a v a l v e on
t h e f o r m u l a t i o n t a n k or v ia n solenoid va lve .

There arc several models of S w i n g Foggers a v a i l a b l e produced
by companies such as P u l s f o g , Cur t i s Dyna-Produc t s , Igcba
and Swing Fog.

S w i n g Foggers a l l gene ra t e q u i t e la rge a m o u n t s o f fog a n d
smoke. Several Foggers can cover q u i t e large ex te r io r scenes.

TK30

An i m p r o v e d v e r s i o n of I h e S w i n g Fog i s p r o d u c e d by a
German Company Igcba. The o r i g i n a l i n v e n t o r o f t h e Swing
Fog se t up his own company and produces t h i s super ior mode l
which is not prone l.o the regular breakdowns of t he Swing Fog.

P r i m a r i l y t h e TF-30 has been designed for a p p l y i n g w a t e r or
oi l so lub le insecticides and fungic ides .

Roger George in t h e U.S. makes an a t t a c h m e n t for the I G E B A
which a l l o w s the Swing Fog to produce coloured smoke. This
u n i t i n j e c t s a s t r eam o f l i q u i d smoke p i g m e n t s i n t o t h e h o t
a i r s l ream.

S M O K E F L U I D :
S w i n g Foggers w i l l work w i t h a wide range of smoke f l u i d s
bo th oi l based and w a t e r based. They w i l l even produce smoke
from cliesel f u e l . O i l based smokes are more t h a n o f t e n used
f o r t w o reasons. F i r s t l y d u e to t h e h i g h ra tes o f f l u i d con-
s u m p t i o n (up to 40 l i t r e s pe r h o u r ) w a t e r based smoke f l u i d
becomes ex t remely expensive at $ 12- $22 per l i t r e . Also due f o
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the high r u n n i n g tempera tures of these machines , over h e a l i n g
w a t e r bused smoke f l u i d s produces a t h i n .smoke which tends

to rise and d i s s ipa te more r a p i d l y .

Swing Foggcrs can be a d j u s t e d to o p e r a t e w i t h w a t e r based
.smoke f l u i d s , a n d I w o u l d r ecommend t h i s w h e r e S w i n g
Fogger.s are to be used on in ter iors or s tud ios s i t u a t i o n s .

H A Z A R D S :
Swing Foggcrs become i n c r e d i b l y hot o v e r long pe r iods of
use. Somet imes to the p o i n t where they stop v a p o u r i z i n g the
smoke a n d s t a r t c o m b u s t i n g i t , t h i s c r ea t e s a c o n v i n c i n g

impression of a f l ame thrower .

1 f t h e m a c h i n e i s s h u t d o w n be fo re t h e smoke f l u i d s u p p l y
va lve i s swi tched o f f . i n v a r i a b l y i t w i l l i g n i t e t he smoke o i l .
The ho t o i l t h e n d r i p s , f l a m i n g l i ke a f i r e m a n ' s d r i p t o r c h ,

i g n i t i n g a n y t h i n g combus t ib le i t lands on .

Pe r sonne l s h o u l d keep c l e a r o f I h e j e t - t u b e o n a l l S w i n g
loggers in case they f lame-out . There rea l ly is no w a r n i n g as

to when this w i l l occur.

When these machines arc be ing vised in enclosed spaces, care
must be t aken not to overfog them. Swing Foggers are capable
of la rge o u l p u l , ove iTogging a room c o u l d p roduce a f i re or
e x p l o s i o n h a z a r d . A n a i r f l o w s h o u l d b e m a i n t a i n e d a t a l l

times.

Water based smoke f l u i d s are to be preferred for i n t e r i o r use in
the rmal smoke machines over oil based smokes.

RQSCO

Kosco l a b o r a t o r i e s f i r s t re leased t h e i r Y V a l c r I )used l r on
o

F l u i d i n l a t e 1979 a n d fo l lowed w i t h t h e i n t r o d u c t i o n o f t h e
model 82M Smoke M a c h i n e in 1980.

O I ' E K A T I O N :

\Ji\g fog on, smoke f l u i d is sent through a v a r i a b l e
o u t p u t p u m p t o t h e h e a t exchanger ( a n a l u m i n i u m u n i t w i t h
b u i l l in e lement) from there the vapour ized smoke is shot out
of the nozzle.

In p r ac t i c e the Rosco Fog m a c h i n e s u f f e r s a few problems,
(hey arc prone to breakdowns. The nozzle is so fine t h a t unless
the fluid is kept f i l tered clean they block up. The u n i t does not
lake k i n d l y to being t i p p e d over on i ts side dur ing opera t ion .

In t he course of use on fi lm scls. smoke m a c h i n e s a re pu t
t h r o u g h very rugged s i t u a t i o n s , (hey need lo be able to take ( l ie
knocks and abuse.

The u n i t is c l a imed lo be p o r t a b l e , but in pract ice i t i s a l i t t l e
oversize and s t r a n g e l y shaped, m a k i n g i t awkward fo r po r t -
a b i l i t y on the set. The o ther p o i n t t h a t restricts m o b i l i t y i s t h a t
t h e r e is no h e a l s i n k in the Rosco, so you are a lways t i e d to a
power cord. When t h e power is off you c a n n o t p roduce any
smoke a t a l l .
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l i S M O K POUT

When p e l l e t s or c h u n k s of dry ice are immersed in hot w a t e r
t h e y p r o d u c e v o l u m i n o u s c l o u d s o f l o w b u n g i n g Tog. This
e f f e c t i s m a i n l y used in Stage and Thea t re p r o d u c t i o n s or in
films as the cliche fog-in-lbc-ccmelcry effect.

A s imp le dry ice m a c h i n e is shown below. Elec t r ic immers ion
hea te r s are used to boil wa te r in the d r u m , when requi red the
dry ice basket is lowered i n t o the wa te r , l i b e r a t i n g large
q u a n t i t i e s of fog.

A small fan assists in g
o u t l e t d u c t i n t h e i n :
hose can be hooked up to the _
the fog a r o u n d the set.

ij .Allowing the fog th rough an
Large d i a m e t e r f l e x i b l e
o u t l e t and used to d i rec t
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o the
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The fog w i l l run to (he lowest p o i n t al ground level so in order
to b u i l d u p any d e p t h o f f og a " fence" needs t o be b u i l t t o
r e t a in (he fog in .he shoo t ing area. Care should be taken in the
handl ing of Dry Ice as it can cause frostbite, also because the

c l o u d is Co2, i f you were to lay. in the fog you w o u l d
i m m e d i a t e l y have d i f f i c u l t y b r e a t h i n g , because i t e x c l u d e s
oxygen.

RggjiTl^
Roger George a U.S. Effects man who owns what is probably
the largest Special Effects r en t a l house in America, revealed to
me the in teres t ing t a l e of how he f i rs t came across the system.

The Mcc .system was o r i g i n a l l y deve loped fo r a g r i c u l t u r a l
purposes . Roger read an i n t e rv i ew w i t h the i n v e n t o r in T ime
magazine and real iz ing i ts po t en t i a l appl ica t ion in Specia l
Effects subsequen t ly contacted h im. Roger is now an agent and
d i s t r i b u t o r o f ihe system for t h e F i lm I n d u s t r y .

The Mce I 'nre VVntc r fog inuker is a modula r system which is
s u p p l i e d i n f o u r d i f f e r e n t m o d e l s , each c o m p r i s i n g a h i g h
pressure p u m p , cont ro l m a n i f o l d s , 1/2 " h igh pressure hose and
between 10 - 22 quick, connect lM)g Lines.

The Fuj; L i n e s a re 1/2" brass t u b e s f i v e feet l o n g w i t h 6
special Mec nozzles or six feet long w i t h .1 0 Mee nozzles. The
fog Lines quick connect for easy set up and disassembly.

O P E R A T I O N :
The Mcc iMigger takes ordinary water, filters it several times
t h e n p u m p s i t a t .1000 PS.1 c lown t h r o u g h the i n t e r c o n n e c t i n g
m a n i f o l d s and hoses to t h e spec i a l nozzles on the fog l i n e s .
The nozzles jet t h e w a t e r o u t of an ex t remely s m a l l or i f ice to
impac t w i t h a specia l ly designed pin and is broken up i n t o
u l t r a - f i n e w a t e r drople t s . The i n d i v i d u a l droplets arc so smal l
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they float on air the same way real c loud and Fog droplets do.
They only measure about 10 microns in diameter .

Impac t P in

Nozzle Adapter
Connects to Fogli i ic

High Pressure
Copper Fogline

Non-Clogging
Ori f ice '

I N P R A C T I C K -
l was f o r t u n a t e e n o u g h to see t h e sy s t em in use at BOSS
FILMS in Los Angeles recreating the look of a primeval forest

for an upcoming 1MAX product ion.

The system rea l ly works and useful a p p l i c a t i o n s abound . Mee
fog s imulates steam b e a u t i f u l l y . I t a l so s i m u l a t e s dry ice fog
extremely well and can be combined w i t h no rma l smoke. The
effect stops very qu i ck ly after it is switched of f , and because it
is water , Mee Fog does wet. the immedia te area a round the fog

lines,

Roger George t o l d me he i n s t a l l e d a l a rge Mee system in the
garden of Amer ican TV personal i ty J o h n n y Carson to cool his

guests in the heat of summer.

Roger has recent ly ins ta l l ed a special Mee Fog rig at Universa l
s t u d i o s on a p r o p a n e t r u c k t h a t i s seen by v i s i t o r s to t h e

" E i i r l l i q u a k c '89" Tour . The t r u c k issues c louds of "gas"
courtesy of Mee Nozzles and an odourant which smells l ike the
a c t u a l odourant used in propane gas.

. IA JA FOGGER IN O P E R A T I O N

1 he Ja .In fogger is a gas operated Smoke Machine w h i c h
owes Its name to Camp Ja Ja in Kakadu N a t i o n a l Park. The
o r i g i n a l Ja Ja fogger was assembled by Special Effects man
Chr i s M u r r a y f rom " f o u n d " objects a r o u n d the e x - m i n i n g
Camp.

The b e a u t y of th i s p a r t i c u l a r m a c h i n e i s i t i s s i m p l e and i t
works e x t r e m e l y w e l l . The Ja Ja is capab le of c o n t i n u o u s
Swing Fog o u t p u t w i t h l i t t l e noise. I t is best s u i t e d for exterior
use w i t h o i l based s m o k e f l u i d s . I t s mode o f o p e r a t i o n i s
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similar to Hie Smoke coil system depicted on page 25.

These lypcs of u n i l s arc a lso s o m e t i m e s referred to as
" L o n d o n K o g g e r s " . M a n y E f f e c t s men h a v e ( h e i r o w n
personal versions of gas operated foggers, the u n i t s o f t en va ry
in size, o u t p u t and effectiveness.

I I A Z, A K OS:
G a s o p e r a t e d f o g m a c h i n e s g e n e r a t e a l o t o f h e a t a n d
c o n s t i t u t e a f i r e haza rd . Like Swing loggers they can d r i p or
throw f l a m e w i t h o u t w a r n i n g .

O v e r h e a t i n g o f o i l based smoke f l u i d s c a n i r r i t a t e those
exposed t o t h e r e s u l t a n t smoke . Care s h o u l d be t a k e n lo
m a i n t a i n adequate but not excessive heat levels.

As wi th S w i n g Poggers and Megafoggers, where Gas Foggers
of a large ou tpu t are being employed in enclosed spaces, care
m u s t be t a k e n no t to ove r fog these areas. A l t h o u g h s l i g h t ,
there is an increased possibility of fire or explosion.

Wherever possible a i r f low shou ld be m a i n t a i n e d t h r o u g h o u t
the set.

nra'B

MESAHOGGER
1 o the best of my knowledge there arc on ly two of these u n i t s

used in the loca l F i lm I n d u s t r y . The f i r s t , a Oyiu i fuggcr 120,0
was imported from ( h e - U n i t e d States in 1984.
The other u n i t was Custom bui.l t by N e v i l l e Maxwel l in 1987.

s h a v e a capac i ty for a b s o l u t e l y enormous o u t p u t .
On a s t i l l night at Bssendon Airport in Melbourne we managed
to gene ra t e a c loud of smoke t h a t was over a k i l u m e f re in
length.

T H E MH G A P0 G G E R
' I 'hc Mognfu^er . s can use b o t h w a t e r and o i l based smoke



THE SMOKOtEPORT FOGGGR

f l u i d s b u l once a g a i n economics u s u a l l y d i c t a t e t he use of
cheaper oi l based f l u i d s .

P a r t i c l e size of (he aerosol smoke is v a r i a b l e between .5 and
75 microns, al though it is generally closer tu Ihc higher va lue .
There is a not iceable f a l l o u t of the l a rger p a r t i c l e s in the area
in front of the u n i t s du r ing operation.

MEGAFOGGER Start ing to discharge Smoke

.Because the p a r t i c l e size is so h igh i t i s very u n l i k e l y t h a t the
smoke wi l l enter the lungs, the majority wi l l be f i l tered out in
the u p p e r r e s p i r a t o r y t r a c t . A l s o , because these foggers a re
p r e d o m i n a n t l y used outside, c o n s t a n t exposure to very high
levels of the smoke is l i k e l y lo be m u c h less t h a n t h a t of a
smal le r smoke mach ine on an i n t e r i o r set.

42

G e n e r a l l y the Megafoggers are moun ted in a t r a i l e r or on a
veh ic l e or b o a t , a long w i t h d rums of smoke f l u i d so they can
be qu ick ly moved in posit ion to compensate for wind shi f ts .

HAZARDS:

As far as Smoke Machines are concerned Megafoggers are the
most c o m p l e x to o p e r a t e as they r e q u i r e a l m o s t c o n s t a n t
m o n i t o r i n g o f t e m p e r a t u r e a n d f l u i d l e v e l s . Megafoggers
should only be used On-set by experienced operators.

As p r e v i o u s l y d i s c u s s e d , o v e r f o g g i n g of enc losed spaces
shou ld be avoided. The f o l l o w i n g is a series of excerpts from
the operat ing manual for the Dyna-Fog 1200:

"The Dyna-Fog 1200 Series 2 Fog generator employs the
concept of (he automatic fuel oil heater to generate hot gases
flowing at high velocity. The heated high velocity gases
vaporize, the formulation and discharge into (he atmosphere
where it is condensed rapidly causing negligible formulation
breakdown. This m a c h i n e is i n t e n d e d for o u t d o o r use on ly .
Use of ( h i s m a c h i n e i n a n y c o n f i n e d space m a y c r e a t e
haza rdous cond i t ions l e n d i n g lo a Tire or explosion."

Fogg ing F o r m u l a t i o n s . All thermal fogging formulations are
combustible; (hat is, t/iey all can be caused to burn. This is
true even of high flash point or "no" flash point formulations.
A combustible liquid vapor can be ignited because it readily
forms a uniform mixture with the air which contains the
oxygen needed for combustion. However, fine particle of
combustible liquids or solids suspended in the air are capable
of propagating flame one to another once ignition starts.
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A good analogy is the grain mill explosion. Although the fine
particle dust in a grain mill has "no" flash point, the phenom-
ena of the grain mil! explosion is an all too common occur-
rence. While a high flash point or a "no" flash point
formulation will igniie far less readily than a low flash point
liquid, and for this reason is strongly advocated, the. high or
"no" flash point formulation can ignite if the proper conditions
exist. These conditions are basically two:

.1) A sufficient volume of liquid in the form of fine particles
suspended in the air.

2) A sufficiently high energy source of ignition.

Do not use any formulations with a base more flammable than
kerosene, Diesel f u e l or No.2 fuel oil.

USE OF F O R M U L A T I O N S WITH A BASE OF ALCOHOL,
B E N Z E N E OR G A S O L I N E W I L L CREATE H A Z A R D O U S
CONDITIONS LEADING IMMEDIATELY TO A FIRE OR
EXPLOSION.

E X C E E D I N G A C O N C E N T R A T I O N OF 1 G A L L O N PER
50,000 C U B I C FEET (3.8 L I T E R S P E R 1400 C U B I C
M E T E R S ) C A N C R E A T E H A Z A R D O U S C O N D I T I O N S
LEADING TO A FIRE OR EXPLOSION.

rwi

1 h r o u g h o u l ( h i s report I have concen t ra ted mos t ly on smoke
f l u i d s and Smoke Machines. This is because they are ihe most
c o m m o n p roduce r s o f smoke, to w h i c h f i l m crews w i l l be
exposed to . I n t h i s chap te r we look a t smoke can i s t e r s and
smoke composi t ions.



THESMQU ;PORT

Smoke was used ex tens ive ly in W o r l d Wars One and Two for
bo th screening and s i g n a l l i n g purposes. Many of the formulas
used for c r e a t i n g these smokes were i r r i t a t i n g and tox ic .

Today smoke compos i t ions come in many d i f f e r e n t forms and
sizes, t h e y a r e used i n d i s t r e s s p r o d u c t s f o r t h e m a r i n e
i n d u s t r y , f i r e w o r k s a p p l i c a t i o n s , p e s t i c i d e s a n d m i l i t a r y
training and operational, activities.

The smoke p roduc t s and compos i t ions we use here in A u s t r a l i a
for Special Ef fec ts u s u a l l y fa l l i a t o one of these categories. In
A m e r i c a t h e r e a f ew c o m p a n i e s who s u p p l y s p e c i a l smoke
products for use in the F i l m I n d u s t r y .

moke is genera ted from chemical smoke composi t ions by

one of the fol lowing processes:

1) The burn ing com posi I ion c r e a t e s a v a p o u r w h i c h

absorbs mots ln re from the air , usual ly p roduc ing whi le

smoke.

2) The mate r ia l is vaponr i / .e<l by (ho heal of combnslion,

Ihen condenses ngnin (o form fine sol it! pa r l i c l es which

ereale smoke.

11) .Smoke is created through impeiTec! combustion of the

:B COMPS
•̂̂ •̂•̂ ••̂ ••1

composi t ion, gcncr:i1ing liny par t ic les of cnrljon. As is Ihc

ense in crcnling Blnek smoke.

^1) C o l o u r e d smokes a r e p r o d u c e d by vaponr ' r / . i ng n dye
t h r o u g h c o i n h u s l i o n . T h e d y e c o n d e n s e s i n f o f i n e s o l i d
psir l . icles w h i c h n p p e a r as coloured smoke. Large a m o u n t s of
dye need to be used in order lo produce v is ib le c o l o r a t i o n of
the smoke cloud. S i m p l e coloured smoke compos i t i ons consist
of 60% dye, 20% Oxidizcr and 20% fuel .

One of the p r i n c i p l e i ng red i en t s used by the Germans in Wor ld
War Two for producing smoke was Hcxachloroelhnnc, G

H e x i i c h l o r o c U u i n c , more c o m m o n l y referred to as HO was
m i x e d w i t h z i n c o f v a r i o u s f o r m s i o p r o d u c e w h i t e l o
grey-white smoke.

1 1 A Z, A K US:
I I C smokes p r o d u c e gases o f z i n c c h l o r i d e w h i c h f o r m
h y d r o c h l o r i c n e i d a n d y j n c h y d r o x i d e o n c o n t a c t w i t h
mois tu re in the a i r .

I I C ( H c x a c h l o r o e l h a n e ) Smoke Canisters have been employed
on f i l m sets for cx le r io r bal l lcscencs and the l i k e , but a rc
r a r e l y used t h e s e d a y s . One p r o d u c t , an HC s p o t t i n g and
sc reen ing smoke o r i g i n a l l y used by the A r m y in World Wai-
Two and shot out of three inch mor ta r s , produced v o l u m i n o u s
c louds of d i r t y grey-whi te smoke.

These c a n i s t e r s were sold for Effec ts use w i t h o u t t a i l f i n s and
squ ibbcd for e l e c t r i c a l f i r i n g . They s h o u l d on ly be expended
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o u t s i d e and i n h a l a t i o n of t h e smoke produced by them shou ld
be avoided.

U s u a l l y c r ea t ed t h r o u g h t h e c o m b u s t i o n of 13hick Smoke
Pyrotechnic compos i t ions , or the b u r n i n g of v e h i c l e tyres.

B lack smoke contps. consist of carbon r ich compounds mixed
and bu rn t w i t h an ox id i se r . Large numbers of carbon pa r t i c l e s
are produced d u e to incomplete b u r n i n g of (he m i x t u r e .

T h e m a i n c a r b o n r i c h c h e m i c a l s used a r e a n t h r a c e n e a n d
n a p t h a l e n c . A n t h r a c e n e C\^ H 1 0 i s p r o d u c e d t h r o u g h t he
d i s t i l l a t i o n of coal t a r . N a p t h a l e n e C ( { ) l l g i s also p r o d u c e d
from coal tar and w i l l be k n o w n to m a n y of you as the smelly
white f lakes used to stop moths from eating your clothes.

Most B l a c k Smoke comps. a re no t s u i t a b l e for i n t e r i o r use.
i n h a l a t i o n s h o u l d be a v o i d e d , and r e sp i r a to r s w i t h o r g a n i c
f i l lers employed. Large particles of carbon w i l l f l o a t in the a i r
for long periods.

Non-toxic B l a c k Smokes are possible b u t I have yet to see one.
Discuss ions w i t h A u s t r a l i a n Defence I n d u s t r i e s suggest t h a t
[hey cou ld create a smoke canis ter tha t is non - tox i c and uses a
dye lo c r e a t e b l a c k smoke i n s t e a d o f t h r o u g h i n c o m p l e t e
combus t ion o f carbon r i c h m a t e r i a l s . H o w e v e r , most B l a c k
organic dyes that c o u l d be used, are a c t u a l l y a very d a r k b lue
co lou r and t h i s may be a l i m i t i n g f a c t o r - i n c r e a t i n g a dense
black smoke via means of a dye.

o loured smoke composit ions consist of dyes, a smal l a m o u n t
of oxidiser and some kind of carbohydrate , usua l ly lactose
( m i l k sugar ) or sucrose(cane sugar ) , wh ich lowers the b u r n i n g
temperature. The composi t ion is ei ther pressed i n t o pel le ts or
d i r e c t l y i n t o a casing. The heat generated by the ox id ize r and
the lactose or sucrose is enough to vapour i ze the dye and form
t iny coloured par t ic les in the atmosphere.

Fu r the r ahead I have ment ioned specific companies and sources
of coloured smoke composi t ions .

rin
I. he t e rm Smoke Pot is a genera l one to describe pressed

smoke comp. or pe l l e t s in a c y l i n d r i c a l c a rdboa rd or m e t a l
container.

Smoke Pots can be lit via a fuse, electr ically i g n i t e d or be set
off via a strike-sensitive i g n i t e r s imilar to matches. They can
genera te very l a rge q u a n t i t i e s of smoke and are most o f t e n
used on exterior scenes areas which would be d i f f i c u l t to cover
us ing smoke mach ines . Smoke emission t imes vary as do size
and colour .

Smoke Pols and cannis lers generate a lot of heat and can easi ly
set f i r e to a n y c o m b u s t i b l e m a t e r i a l a r o u n d t h e m . W a t e r
e x t i n g u i s h e r s or sand are t h e best m e t h o d s of e x t i n g u i s h i n g
t h e m .
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St Marys M.F.F ( M u n i t i o n s F i l l i n g Fac to ry ) was e s t ab l i shed
at St Marys between Sydney and the B lue .Moun ta in s in 1957.
Recen t ly p r i v a t i s e d , S t Marys now opera tes u n d e r the banne r
of A u s t r a l i a n Defence Indus t r i e s .

One of the p roduc t s produced by A.D..T s u i t a b l e for use in the
Fi lm I n d u s t r y i s t h e i r range of S M A U E X Co lou red S m o k e
Grensulcs, The smoke is non-toxic and is a v a i l a b l e in a variety
of colours red, b lue , green, ye l low-orange , ye l low, o range
and whi t e , the smoke emission t ime of t h e cann i s t c r s can vary
from 15 to over 100 seconds.

S M A K E X Smoke grenades a re p r i m a r i l y in tended fo r m i l i t a r y
use, however , for "Crocodile Dundee l . f " St Marys espec ia l ly
produced an Of f -wh i t e Smoke C a n i s t e r lo s i m u l a t e bush f i r e
smoke. A u s t r a l i a n Defence .Industr ies arc interested in supply-
ing the Fi lm I n d u s t r y , and where economical ly practicable w i l l
look at special orders.

The c o m p o s i t i o n of S M A R E X smokes is ve ry s i m i l a r lo the
d e s c r i p t i o n I gave for co lou red smokes on page 49. The
organ ic dyes used are a pyrotechnic grade and are regarded as
a very low hazard lo heal th .

,

IN ico HI Smoke r e l i e f s and NT Smoke Blocks are produced
by Nico Pyrolecknik of Germany and d i s t r ibu ted in A u s t r a l i a
by Kenmax Special Products Pty Ltd.

Nico Smokes are p r i m a r i l y des igned for m i l i t a r y and c iv i l ,
au tho r i ty use, and have been designed to replace HC smokes.
They are also f r e q u e n t l y used in the t e s t i ng of a i r - c o n d i t i o n -
ing.

The u n i q u e t i l i n g a b o u t ( l i e Nico products is t h a t they are free
of any ou t s ide conta iner or casing. Smal l ch ips can be cut off
t h e blocks, and these chips are often used by Special Effec ts
men for special smoke s i tua t ions , l ike c rea t ing cooking smoke
or r a d i a t o r s team. N i c o smoke is an exce l l en t p r o d u c t for
Special Effects applications.

The N ico NT blocks come in J O O , 200gm, SOOgm, .1 kilo and
.1.0 k i l o sizes. They all generate enormous a m o u n t s of w h i t e
smoke. The smoke has a s l igh t burn t caramel odour to it, and
is considered to be of very l o w - t o x i c i t y . Smal l amoun t s of
Nico smokes can be used ins ide but care should be taken not to
create excessive amoun t s of smoke in enclosed spaces.

N i c o P I I P e l l e t s come as f o u r x 7 g ram pel lets lo a p a c k i n g
t u b e and genera te resonably large q u a n t i t i e s o f whi te smoke.
Each pellet burns over a 20-25 second period. The pel lets are a
c o n v i e n i e n l w a y l o q u i c k l y c r e a t e w h i t e s m o k e . K e n
McBroome from Kenmax Special Products refers to the pellets
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as Son of NT. Chemical ly (he pellets arc only s l i g h t l y d i f f e r e n t
from the NT blocks, and arc even less i r r i t a t i n g to inhale in

concentrat ion.

The f o l l o w i n g is an excerpt, from a N i c o i n f o r m a t i o n sheet on

the NT screening smoke ;

Technical da In:
The solid is zinc oxide and ammonium salt bused, is cticmic-
ally neutral and has virtually unlimited storage life.
Combustion is at ca. 800-850 degrees cclsius, and is flamcless.
Burning continues even under water spray conditions. Rate of
combustion depends on free surface area. e.g.10 kilo block in
1 minute or 5 minutes. Ignition by pyrotechnic inserts, elec-
trical f u s e , storm match, cigarette, match, percussion fuse.
Smoke pH value 5.6 - 6.2 dense pit re white, only toxic in
extremely high concentration, panicle size 0.7 - 0.9 microns
Ash: is ca. .!% by volume of solid and is non abrasive, non

toxic — mostly carbon.

gJi'dj&BJJiffl̂ MMif-iJ. TJi

Los Ange le s based Tri-Ess Sciences I n c . p r o d u c e a w i d e
range of w h i t e and co loured smoke products called Spccf.ni-

smokes.

They a r c n o r m a l l y used i n s i d e fo r f i l m and s tage e f f e c t s .
Spccl rasmokc is ava i l ab l e in powder, g r a n u l a r and solid form
as smoke "cookies". The cookies are ign i t ed by l i g h t i n g with a
m a t c h and t h e n b l o w i n g ou t the f l a m e . They can be b u r n t
whole , or in small chunks on a metal p l a t e and waf t ed around

the room; Burning temperature is a round 170 degrees F.

Speclrasmoke p r o d u c t s can produce the f o l l o w i n g co lou r s ;
whi le , red, ye l low, green, b lue , v i o l e t , grey, o f f -whi te , orange
and p i n k .

Persona l ly , 1 feel the colours are not t h a t br ight and happy but
a l i t t l e d u l l l ook ing . D i f f e r e n t smoke cookies can be i gn i t ed
t o g e t h e r to p roduce d i f f e r e n t shad ings and effects which is

very use fu l .

The S p e c f r a s m o k e range has been ex tens ive ly tested in the
U.S. and is considered non- toxic . Spectrasmoke products have
been used on numerous f i l m s and t e l e v i s i o n shows in the U.S.
and are considered by some to be the industry s tandard.

HAZARDS:
rii
I ri-Ess nre secretive about the actual ingredients used in the i r

Spectrasmoke p roduc t s , and since they c o n t a i n no hazardous
mate r i a l s they are not required to supply a M.S.D.S. Suff ice it
t o s a y t h a i l l i ey w o u l d work a l o n g s i m i l a r l i n e s t o o t h e r
coloured smokes. Cons is t ing of an o rgan ic dye, oxidiscr and a
low burn ing tempera ture fue l .

The f o l l o w i n g is an excerpl from the Tri-Ess Special Effects
Cata log on Spectrasmoke :

/// October 1986 at the request of NABET (National
Association of Broadcast Employees and Technicians) the
Center for Disease Control of the National Institute for
Occupational Safety and Health evaluated a group of fogging
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compounds. Included in this test was Spectrasmokc
(powders and solids) f o g g i n g materials. "No health effects
from exposure to the airborne components could be expected .
The acid levels were all below 7mglM which, is the standard
adopted by OSHA. This level is sufficiently low to prevent any
toxic injury, but improper use could cause respiratory irri-
tation. It is possible that operators may be exceeding this
level which can cause greater irritation." The Institute felt that
simple precautions for use and exposure are sometimes ignor-

ed by personnel.

None of the materials used in t h e composition present any
known health or safety hazards. However, the resultant smoke
can be irritating to some people. People with respiratory
problems, allergies or pregnant women should avoid any
extended exposure to Spectrasmoke or any other f o g g i n g

materials.

Iftitf-lffl*1 ft*J!iTJ **%•*•f Wff > T - ,rv ,r
Ivoger George Inc. also produces a range of coloured smokes.
Due to h ighe r amoun t s of dye t h a n Tri-Ess's Speclrasmokes,
Roger ' s co lou red smokes a re d e f i n i t e l y b r i g h t e r and more

vibrant to the eye.

wssmmFood grade l i q u i d Co2 in b o t t l e d form is o f t en nsed to create
the effect of rup lu red steam lines and the l ike. Though it is nol
a smoke ef fec t as such , it does provoke ques t ions f rom some
crew members. I t is e s sen t i a l ly harmless , a l t h o u g h care must
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be t aken not to a l l ow small c h u n k s of Dry Ice "snow" to l and
on the s k i n , ns i t i s ex t remely cold and can cause l o c a l i z e d
burns .

.Liquid Nitrogen is used in f requen t ly on Austral ian movie sets
b u l i t is w o r t h m e n t i o n i n g briefly. Liquid nitrogen can be used
to generate a fog effect s i m i l a r lo Dry Ice Fog. Extreme care is
required when using l i q u i d Nitrogen .

A / B ( A c i d & Base) smoke is a c h e m i c a l smoke which is
produced when two different l iqu id chemicals in te rac t , (usual ly
Cyc lohexy lamine and Ascetic acid). Component A or B can be
sprayed on to n surface t hen (he other can be misted on f r o m
above creat ing the effect of smoke appearing from nowhere.

This smoke is Toxic, ihe l i q u i d is h i g h l y acidic and w i l l burn
the skin. Vasel ine or barrier cfemes can help protect the skin.
T h e f u m e s w i l l a t t a c k t h e r e s p i r a t o r y s y s t e m , t h e na sa l
p a s s a g e s and a f f e c t t he eyes. I t i s i m p e r a t i v e to e n s u r e
adequa te v e n t i l a t i o n and pro tec t ion . A/B smoke is excellent
for creat ing special smoke effects, so long as it is given proper
h a n d l i n g and considerat ion.

R e s p i r a t o r m n s k s w i t h o r g a n i c f i l t e r s s h o u l d b e used a s
pro tcc l io i raga ins t the fumes of A/B smoke
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1 roc luced t h r o u g h (he U n i v e r s i t y of Sydney , t h i s u n i t uses

U l t r a s o n i c s to produce a w a t e r fog. N i c k n a m e d the co ld coffee
p c r c u l a l o r t he u n i t generates h igh f requency o c i l l a l i o n s w h i c h
shatter waler molecules and a l l ow them to form an aerosol.

Cameron M c C l c a n , a Technica l Off icer at t h e U n i v e r s i t y of
Sydney, has b u i J t a small u n i t w h i c h w i l l comple te ly fog out a
cool room 3 metres square . The u n i t costs $600 to p roduce
and requires a mere 45 wa t t s of power to r u n . Cameron has had
d i f f i c u l t y f i n d i n g c i rcui t protect ion small enough! Tie has b u i l t
over 300 of these u n i l s , t h e i r purpose is to c rea te dew on the
leaves of p l a n t s for research into f u n g i c d e s at the school of
a g r i c u l t u r e in Castle H i l l .

Fu r the r deve lopment of t h i s system could u n d o u b t e d l y lead to
a very safe and q u i e t means of smoke p r o d u c t i o n for in te r io r
use on film sets.

SMOFC PPL1ERS

rmi
1 he e q u i p m e n t and smoke products men t ioned in this report

are a v a i l a b l e from the f o l l o w i n g suppliers to the Fi lm Indus t ry .
T h i s i s no t i n t e n d e d to be a c o m p l e t e l i s t o f s u p p l i e r s in
A u s t r a l i a , bu t most o f t h e smoke p roduc t s covered in t h i s
report are a v a i l a b l e from one or more of the companies l i s t ed
below.

S P E C I A L EFFECTS E Q U I P M E N T A N D S E R V I C E S ;
Por ta fog Smoke Machines
Mega Fogger
Smal l Mee Fog system
IGIII3A Swingfog Machine (with coloured smoke)
J A .1A Foggers
Cracker Fogger
Type 3000 Water based(Snfe)
and oil based Smoke Fluids for sa le
Hire and Sales of Smoke Machines and Products
CONTACT: Nevi l le Maxwell
PHONE:(02) 450-2956
.FAX: (02) 450-2956

K E N M A X S P E C I A L PRODUCTS:
Importers and D i s t r i b u t o r s of
Nico Ph Smoke pellets and
100, 200, and 500 gram NT smoke blocks
CONTACT: Ken Mcbroomc
PHONE: (02) 872-5335
FAX: (02) 872-5657
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Cracker Fog System w i l h
2x Veniur i s for b reak ing up smoke
Requires I urge Air Compressor
CONTACT: Tad Pr ide
PHONE: (02) 807-3099

*\.\s operated London Foggcrs
Mini-Big Smoke
A v a i l a b l e for h i re
CONTACT: Tom Davics
P H O N E : (02) 361-3122

H O W A R D A N I J S O N S P Y R O T E C H N I C S :
CONTACT: Don Wilson or Lcs Howard
PHONE: (02) 627-1694
A var ie ty of Singe and O u t d o o r Smoke pots ,
and Smoke composis t ions .
Pyrotechnic Licenses required for loose Smoke comps.

Smoke pots a rc a v a i l a b l e in Red, b l u e , green, w h i t e , orange,
and ye l low. Can be set off e l e c t r i c a l l y or h a n d l i t . 15 second
b u r n l i m e in a l u m i n i u m cans or 60 second b u r n l i m e in Card-
board lubes w i t h m e t a l base and lop. The c o m p o s i t i o n i s the
same as used in SMAREX smoke grenades.

H o w a r d s also stock Nico NT smoke blocks in (he 200 and 500
gram sizes, as we l l as (he PH smoke pcllcls.

SMOKB^PPLIERS

C O M B A T S I M U L A T I O N SYSTEMS (AUST.) PTY LTD.
15 s e c o n d O r a n g e S m o k e p o t s , N i c o P H p e l l e t s a n d N T
smokes. Special orders accepted, can p rov ide coloured smokes
w i t h a v a r i e t y o f b u r n t imes . Us ing SMAREX pe l l e t s in own
casings.
CONTACT: Rod Morris
PHONE: 872-5657
FAX: 872-5657

IUH3KK G E O R G E , I N C
Special Effects R e n t a l s
I'1525 1/2 Bessemer St.
Van Nuys , C a l i f o r n i a 9141 I .

Koger i s p r o b a b l y t h e largest s u p p l i e r o f S p e c i a l E f f e c t s
E q u i p m e n t i n t h e U n i t e d S t a l e s , H e i s t h e m a i n agent a n d
d i s l r i b u l o r for (he Mcc I7og system, which produces a safe fog
effect from wate r . Roger has Mee Foggcrs a v a i l a b l e for bo th
sale and h i r e . The system has been used e x t e n s i v e l y o v e r
recent years in ( h e U n i t e d Sla tes . I t c e r t a i n l y i s an e x c i t i n g
system and one tha t w i l l f i n d many app l i ca t ions in A u s t r a l i a .

Roger also has a range of v i b r a n t Coloured smoke powders and
cookies.

B o t h M a d e w e l l S m o k e m a c h i n e s a n d f g e b a TF-30s a r c
a v a i l a b l e th rough Roger George also.
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T K I - K S S SCMSNIXS I N C :
1020 W.Chcsiiuit St.
Burbank , CA. 91506
r ITI ri-Ess is a Los Angeles based company which . i n i t i a l l y sup-
p l i e d c h e m i c a l p r o d u c t s f o r U n i v e r s i t i e s a n d U.S. S p e c i a l
Effects men. As d e m a n d increased t h e y deve loped a w i d e r
range of p roduc ts Tor Make-up and Special E f f ec t s men.

They now p r o d u c e a s p e c i a l t y r ange of n o n - t o x i c c o l o u r e d
s m o k e p r o d u c t s f o r f i l m a n d t e l e v i s i o n u s e k n o w n a s

SPECTRASMOKE which is a v a i l a b l e as:

Smoke Powder,

Smoke Pots ,

Smoke Cookies, (a sol id disc which can be broken i n t o chips)

30 cm Smoke stacks,

Car t r idge form, and as Smoke grenades.n
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D NOTES

M a n y limes in the p r e p a r a t i o n of th is report I have conc luded
( l i n t i t a l l comes down to exposure.
No exposure — No risk !

Excess ive ly h i g ' » l eve l s ol ' ;my fog o r smoke n i c t l i n w i l l be
i r r i f ;i I i n g : i n d p o l e n f i n l l y h:r / , ; i rdous l o t h o s e w h o o r e
exposed lo i l Tor l ong periods.

H o w e v e r , p r o p e r u s e n n d u p p l i c a l i o n o f S p e c i a l E f f e c t s
S m o k e m j i l e r i i i l s i s u n l i k e l y ( o p r o d u c e a n y d e t r i m e n t a l
h t ' j i K h eHeels (o (hose persons exposed (o I h e m .

- i" '•
t^lfi 1 would recommend wherever possible:

I i nduc t i ons shou ld employ responsible, experienced operators
w h o a r e f a m i l i a r w i t h t h e p r o d u c t s a n d e q u i p m e n t t h e y a r c
d e a l i n g w i t h .

P e r s o n s s h o u l d a v o i d i n h a l a t i o n o f c h e m i c a l smokes l i k e
T i t a n i u m T c l r a c h l o r i d e , A/13 smokes, B lack smokes or IIC
(I l e x a c h l o r o e t h a n c smokes) w i t h o u t some form of r e sp i ra to ry
p r o t e c t i o n . Eg. Respirators w i t h o rgan ic vapou r car t r idges , not
dus t p a r t i c l e masks.

S e n s i t i v e i n d i v i d u a l s o r those w i t h b r e a t h i n g d i f f i c u l t i e s such
as as thma s h o u l d remove themselves from smoke f i l l e d sets i f
Ihey feel, adve r se ly a f f ec t ed .
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A B O U T Tim A U T H O R ; Alan Maxwel l l ias been working in
(he f i e l d of Spec ia l Ef fec t s s ince 1980 on some 16 F e a t u r e
f i l m s and over 25 Televis ion min i - se r ies and shows. He lias
had extensive experience w i th smoke equipment and products.

In J a n u a r y 1989 he received a Travel G r a n t f r o m the Aus-
t r a l i a n F i l m Commiss ion to v i s i t Los Angeles and research
new smoke p r o d u c t s c u r r e n t l y b e i n g u t i l i s e d i n t h e F i l m

.Industry there.

S P E C I A L T H A N K S TO:
Roger George For p r o v i d i n g i n f o r m a t i o n and d e m o n s t r a t i n g

the Mee Water Fog system.

Thaine Mor r i s at BOSS FILMS for a l lowing me to observe the
a

Mce Wate r Fogger d u r i n g f i l m i n g

Kimbcr ly Greenf ie ld at Tri-Ess Sciences for p r o v i d i n g Data on
the Righi - lo-know laws and contac t w i t h Los Angeles Effects

men.

REF

REFERENCE SECTION

This section c o n t a i n s m a t e r i a l safety data sheets
and o the r speci f ic i n f o r m a l i o n on

smoke .Quids and s o l i d s

Q Pages 64-69 c o n t a i n d e t a i l s of American t e s t ing of three
commonly used smoke f l u i d s and four smoke sol ids

Q Pages 70-72 Shel l O n d i n a Oils
Q Page 73 Whilerex 108/307
O Page 74 Roger George Wate r Based Fog F lu id
Q Page 75-77 Tr i c ihy l ene Glycol
Q Page 78-80 Propylenc Glycol

*
# + # * :fc # * *

TIT1 his r e p o r t WHS p r o d u c e d on ;in A U r i UWOST C o m p u t e r
us ing Pa^cs l renm ;ind o u l p n l lo ;i ( jnme Luser P r i n t e r .
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October 20,1986
HE 85-253

CENTER FOR DISEASE CONTROL

NATIONAL INSTITUTE FOR
OCCUPATIONAL SAFETY f, HEALTH

ROBERTA.TAFT LABORATORIES

•1876 COLUMBIA PARKWAY
CINCINNATI,OKI 5226

RE

pcotluced during the actual use of the substances.

Establishing a sampling and analytical strategy was

complex, based on the number of fogging compounds

n va.liable and their varied composition. Based on
the in forma tion which was gathered during the planning

phase of this project,a decision was made to sample for

three groups of contaminants.

A charcoal tube would be used for the collection of
organic compounds. An impinge t: containing distilled water
would be used for the determination of acid mists and

cellulose ester filters would be used to determine the
concentrations of minerals and metals.

[•Is. Liz Argo-Clark
Hational Association of Broadcast

Employees and Technicians

20 Aqueduct Avenue
Midland Park. New Jersey 07-132

Dear Ms.Argo-Clark:
In March .1.985, the National Institute for Occupational

Safety and Health (NIOSH) received a irequest from
representatives of the National Association o f Broadcast

Employees and Technicians (MAI3ET) .Local 15, to evaluate
employee exposures to artificial fogging compounds which

are used to generate "fog" or ' ' smoke' ' during the
filming of television commercials and cock videos.

I1IOSH had some background information on a few artificial
Pegging compounds Crom previous surveys. In addition, to
address the concerns expressed in tho request. NIOS11

collected information from the manufacturers of! the
compoundsas well as conducting analyses to determine the

composition of the fogging compounds and the ' ' fogs' '

they generated under laboratory conditions. This
information was compiled such that appropriate sampling

media could be assembled to measure the chemical

composition of the airborne contaminants

HIOSII flirst attempted to collect airborne samples of the
contaminants generated by the use of tho fogging
compounds during actual filming situations. Due to noise
from the sampling pumps and breakdowns of studio
equipment,the samples collected were judged

unrepresentative,

An attempt was then made to collect air samples under

simulated conditions with a 12 to 15 foot ceiling '. The
studio, was equipped with a large exhaust fan to evacuate

the fog after each simulation. In general,the studio was
fogged to simulate conditions which union representatives
said approximated conditions during a ''snoot''. Attempts

were made to collect samples over a two to three hour

period.

Most of the fogs settled or dispersed before that period,

and additional fog was generated, as would be the case
during an factual filming. After each simulation. the

exhaust fan was operated for one-half hour to one hour to

evacuate the air of the product used for the simulation.

During the time period of two days (May 29-30, 1986),

seven different fogging compounds were tested. Three of
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the fogging compouncis, Rosco Fog, Mushroom Fog and Optimist
were liquids.The other four fogging compounds,Oliban vim
Gum; Times Square Smoke Powder,Tri-Ess Smoke Cookie;
Spectrasmoke Blue and Tri-Ess Smoke Cookie, Spactrasmoke

Red we ire solids .

A total of 13 filter samples, 32 charcoal tube samples
and 19 impinger samples were collected during the
simulations using the seven fogging agents, The filters
were each analyzed for 20 elemental mirveirals, the
impingers wero analyzed for 5 acids and tho charcoal
tubes wero analyzed for 14 organic compounds which were
identi fied to be present based on gas chromatography/mass
spectrome try analyses of a representative n umber of

samples from the set -

A review of I:he- sampling results snows what appears to be
cross—contamination of samples as a result of testing
several fogging compounds in the same loca Lion over a
short Lime period and also contamination of the organic
vapor samples as a result of a floor stri pping operation
occurring in an adjacent studio during the time of the
testing. However, we believe some intoresting differences
in potential exposures based on the type of fogging

compound used can be identified.

If the liquid Cogging agents tested are considered
representative of the liquid products available, certain
general statements can be made. It is believed that the
floor stripping material used in th<2 studio adjacent to
the tests contributed significantly to the number and
quantity of volatile organic compounds identified on the
charcoal Lube samples.As a result r no individual
organic compounds measured will be identified or
quantified, as such information may not accurately
[reflect fogging compound products. However, it
is important to note that the fourteen compounds,
identified and quantified, all were of low Loxicity and

all concentrations of volatile organic compounds

-•!•}'-.

measured.even with the unknown contribution of the floor
sLripper, were less than 1.4 ppm. These concentrations
are below levels believed to cause any adverse health
e f fecbs. Hydrochloric acid levels measured during the
testing of two of the liquid agents showed concentrations
of up to 0.8 mg/M3.

It is believed these levels are a result of residual
levels of acids from testing the solid materials, as
previous analyses of the liquid agents gave no indication
of components which would release hydrochloric acid. In
conclusion, no hazardous compounds or levels of
contaminants were identified in association with the
Jiqu.Ld compounds.

in reviewing the da ta for the solid fogging agents,
certain general statements can also be made. The Ollbanum
Gum is a natural product and should be considered
separately from the other solid materials Lested. Only
low leva! exposure to organic materials, especially
to irpones was measured .

Ho health effects from exposure to its airborne
components would be expected. The other solid compounds
tented appear to have similar characteristics and are
similar in release of airborne contaminants to other
sol id smoke generating devices previously evaluated by
NJ.OSH. Only Low level exposures to volatile organic
mn terials were measured.

Thi most significant exposure as a result of the use of
tlie.TO ma te.rials appears to be exposure to acids, in
p.i rticula r: hydrochloric acid (HC1) . During testing of the
aoJld materials all samples showed positive levels of HC1
with concentrations ranging from 0.21 mg/Mfi3C up to 4.8
mg/ME3g. The OSHA standard and ACGIH TLV for HC1 is 7
mq/n£3<£. This ceiling limit for HC1 is interpreted to be
.TU f T i cit:n tly low to prevent Loxic injury . buL on the
borcl" r;.1.1 no o.C severe irritation . Exposure to HC1 at the
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levels measured during the simulation wou Id easily
account for the irritant symptoms being reporteel by
employees. It is also very likely'that the 7 mg/M level
io exceeded at times during the use of those compounds
resulting in the possibility of health effects beyond

those of iirritation .

Therefore, based on the information collected during the
simulated use of fogging compounds we would draw the

following conclusions:

1 . in gene t;al, the use o£ liquid fogging compounds in
confined areas appears to pose less of a health
hazard than the use of solid fogcjinq agents. This
statement is based on the composition of the fogging
compounds and the measured contaminants released
during their use.This,however,assumes the specified
fogging machine is used and the thermal settings are
correct so the fogging agents do not undergo thermal
decomposition.Hazards associated with overheating of

liquid compounds were not evaluated.

2. The use of the majority of solid fogging compounds
will result in exposure to hydrochloric acid. The
degree of exposure will be related to the compound
used and its extent of use. Further evaluation under
the conditions of use are needed to determine more
accurately the concentrations generated and their
potential for serious ol: long term effects.

It is reasonable at this point that all warning labels on
these materials should be followed.Some of the solid
fogging compounds carry warning labels indicating that
they are not to be used indoors. It is reported that such
warnings are frequently ignored. It is j mperative, for

safety reasons,that all warnings be followed.

Based on new sampl i.na equipment now avgliable. we feel
the noise associated with sampling can be reduced to a

.1 evel which will allow sampling during filming . Such
sampling is essential to determine the extent of
exposure,its potential health implications and
appropriate safety measures to be followed.

A NIOSH industrial hygienist will be contact.Ing you in
the nea r future to pu rsue the possibility of conducting
additional sampling. If you have any questions concerning
this in formation. P.Lease feel free to contact me at
513-811-4371 .

Sincerely yours,
Dawn Tharr
Chief:
Industrial Hygiene Section
Ha 7. a rd Evaluations and Technical
Assistance Branch
D i vision of Surveillance, Hazard
Rvaluations and Field Studies

cc:David Turetsky. HABET
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HEALTH HAZARD INFORMATION

HEALTH EFFECTS

SWALLOWED

Non-toxic
EYE

Non—irritant
SKIM

Non-irritant
INHALED

Nob applicable
FIRST AID
SWALLOWED

If swallowed, do NOT induce vomiting. Give a glass
of water.
SKIN

Wash with soap and water
INHALED

Not applicable

ADVICE TO DOCTOR

Non-toxic medicinal grade oil.Treat
sypipboma^ically_._

PRECAUTIONS FOR USE

EXPOSURE LIMITS

5 mg/m3 TWA
VENTILATION

No special ventilation required
PERSONAL PROTECTION

Not required
FLAMMADILITY

Not a fire hazard

~~~~~SAFE HAHDLIIIG INFORMATION

STORAGE AMD TRANSPORT
No special requirements

SPILLS AND DISPOSALS
Collect for disposal. Dispose of according to
local requirements
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FIRE/EXPLOSION HA7.ARD
Hot combustible

OTHER INFORMATION
Meets B.S.P-"liquid pararrin and

oil"

——Contact Point: SHELL

Date: 2-1/7/88. . _

"mineral
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Roger George, luc
SPECIAL EFFECTS

14611 Bessemer SI., Van Nuys, CA 91411

product Mame:
Manufacturer:

Fog Fluid
ML' Associates, Tnc.
48*1 Lake Park Ave,
Oaklnml, Ca . HO 610
(415) 465-OVQ2

Specifications: Consists primarily of; water,

glycerols and scents.
Shipping Restrictions: Hone; non-hazardous

material.
Fog fluid is designed to produce dense white smoke
Tor atmospheric effects in the entertainment

industry.
To alleviate any apprehension about the use of our
materials, the basic ingredient presents no hazard
when being used. However, some people do have lower
tolerances to various smokes than others, and could
experience minor throat or eye irritation over an

extended period of time of exposure.
Vie recommend that our product be used in a
well-vantilated area. Any persons with respiratory
problems should not be directly exposed. It is our
recommendation that any persons using ou r material
exercise precautions necessary to insure adequate

ventilation.
None of the chemicals used in the manufacturing of
Focj Fluid products appear on the Directors List of
Hazardous Substances and therefore a Material Safety

Data Sheet is not required.
The information accumulated herein is believed to be
accurate, but is not warranted to bo, whether
originated with HI? Associates, Inc.or not.

REFEREN ECTJON

EXTRA£_TS_FRQM

ethylene glycol
ALTERNATE NAMES :
Triylycol, glycol bis (hydroxy ethyl) ether
bis (2 -hydroxy ethyl) ether .
DESCRIPTION:
Trlethylene glycol (T.E.G.) is a colourless hygroscopic
liquid. It is readily soluble in water and alcohol and is
partially soluble in ethyl ether . Its properties closely
resemble those of die thylene glycol and its end vises largely
overlap . Trie thylene glycol has a higher boiling point and
in used in preference to D .E . G . where volatility in a
compound is a factor.
PHYSICAL PROPERTIES OF PURE TRIETHYLEHE GLYCOL:

Boiling point at 7 60mm
50mm
10mm

Flash point (closed cup)
Freezing point
Heat of combustion at 20 C
Heat of vapourisation at 760mm
Spontaneous ignition temperature
Surface tension at 20 Co o
Vapour pressure, 20 C (68 F)

101°C (213°F)
159°C (318°F)o
202°C (395. G°F)

287.4 C
198°C
162°C
310°C
-7.2°C
-B50kcal/mol
179kcal/mol
206°C
45.2dynes/cm
0.01mm Hg.
0.4mm Hg.
10 mm Hg.
60 mm Hg.

CHEMICAL PROPERTIES:

TriethyloMp. glycol behaves as an ether and as a
dihydric alcohol, and by virtue of its two hydroxyl groups
it can form mono- and. cli- ether or ester derivatives. In
many oC its applications triethylene glycol is an
niternative to other glycols, particularly diethylene
glycol, which it closely resembles. It can also bo regarded
an an economic replacement for glycerol, in which role it
lias tho advantages over ethylene and diethylene glycols of!
higher boiling point and lower toxicity.

COMMERCIAL APPLICATIONS:
The physical properties on which the usefulness of
tirlcthylene glycol principally depends are its
hyg troaoopicihy. its High boiling point, its solvency for a
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wide range of substances, and its misnibj .1 ity with water arid
many organic solvents. In some applications it may be
technically more suitable than glycorol because of its lower
viscosity -

Cprk_CompoGi.tip.ns_:, Di~ and tri- ethyleno giycols are often
incorporated in compositions of granulated cork as
plastlcisers: as humectants they prevent desiccation. The
lower volatility of triethylene giycol is an advantage here,
giving greater plastic.1 ser permanence than die thy lens
glycol. There may also be some argument in its favour on the
g rounds of t ox i city whore tho product is \ised in contact
with foodstuC fs, for example in bottlo cnp liners.

Cellui_os.e_ Film.: The most widely used plaoticiser for
cellophane is glycerol: this acts as a humectant,
stabilising the moisture content of the film. In this
application various giycols are suitable cost-reducing
partial replacements Cor glycerol and may improve certain
properties of the film; they can, for example, enhance the
lowtemperature performance of cellophane used in deep-
freeze storage. Ethylone and diethylone giycols have long
predominated in this role, but recently, on toxicifcy
grounds, thoir use in food wrapping film lias been banned by
the U.S. Food and Drug Administration; this lead may well be
followed in other countries. As a result interest has
shifted to other giycols, principally propylenc arid
triethylene giycols. Triethylene glycol, approved by the
F.D.A. in the United States provided its diglycol content is
below 0-1^, has a lower volatility than that od propylcne
glycol, and this means lower loss by evaporation during and
after processing.

Extraction of_Ar,omai:i.cs.:_ Triethylene glynoi is normally used
in Udex units for the extraction of aroma tics from paraffin
mixtures; it has greater capacity and selectivity than other
giycols.

AJ-r_Qls.inf.ec.UAp_ru. A good deal of research has been done on
tiie effect of triethylene glycol on ait.—borne bacteria and
viruses. This has shown that that triethylene glycol is a
useful and and safe air steriliser; it should, therefore, be
of value in air freshness formulations, including those for
aerosol.

REFERENf»ECTION

.STORAGE, HANDLING AND SAFETY;

Triethylene glycol can bo stored and transported in mild
ototiJ. vessels at ambient temperatures without causing
corrosion, and, because of its high flash point of about
S.lt>°F (155°C) , there is little risk of fire. It is
considered non-flammable for the purpose of conditions
covnr.i ng the transport and storage of goods.

' Trlnthylcne glycol is poisonous if swallowed in largo
qunntities and is an irritant to the skin and eyes.

:• IfL.aWallowed - apply artificial respiration if breathing has
ceased. If conscious, encourage vomiting by giving two
tablespoons of salt in 1/2 tumbler of water. Seek medical

- attention.
,' 1C., inhaled - In high vapour concentrations headache, nausea
nncl vomiting, dizziness and shortness of breath may occur.

, Removal to fresh air will reverse these effects.
1 1C. liquid. .enters_i..he_ey_e_s, - Wash out well with water for 5
minutes .

If any .symptoms.. pe.rsist - Seek medical attention.

11: is recommended that personnel handling this material
Miaul rl wear protective clothing including rubber gloves,
civo ra J In nnd chemical goggles .
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MATERIAL SAFETY DATE SHEP.T

DOM CHEMICAL (AUSTRALIA) LIMITED

PRODUCT. NAME:. PROPYLEHE GLYCOL USP
EEF.E.CTJIVE..DATE:. 10 NOVEMBER, 1986

PRODUCE C.ODEj. 70531

DOC NO.: B0

(CAS HO. 5*7-55-6)

0,

1. INGREDIENTS:

PROPYLEHE GLYCOL

2.PHYSICAL DATA:

BOILING POINT:18B
VAPOUR PRESSURE:0.22 mmHg @ 20°C

VAPOUR DENSITY (Air=l)2.62

SOLUBILITY IN WATER:Complete

SPECIFIC GRAVITY:!.03B @ 20/20°C

APPEARANCE:Colourless liquid

ODOUR:Odouirless

3.FIRE AMD EXPLOSION HAZARD DATA:

FLASH POINT: 103°Method used: pmnc

FLAMMABLE LIMITS (STP in Air):

LFL: 2 .6 ' f cUFL: 12.51
E X T I N G U I S H I N G M E D I A : Water fog , alcohol foam, carbon

dioxide, dry chemicals.
F I R E AUD EXPLOSION H A Z A R D S : Hot available.
F I K E - F I G H T I N G E Q U I P M E N T : W e a r p o s i t i v e - p r e s s u r e ,

self-contained brea th ing appara tus.

4.TRANSPORTATION INFORMATION:
This p r o d u c t i s not i n c l u d e d in the A u s t r a l i a n

Dangerous Goods Code either by reference to a specific

substance name or a generic: sub o banco, name or group.

5.REACTIVITY DATA:
S T A B I L I T Y : (Cond i t ions to avoid) Stable u n d e r normal

storage conditions.
I N C O M P A T I B I L I T Y : ( S p e c i f i c m a t e r i a l s t o a v o i d }

Oxidizing ma te r i a l .
H A Z A R D O U S D E C O M P O S I T I O N P R O D U C T S : P r o p i o n a l d e h y d e ,

carbon monoxid.fi in the p ceseiice of: l imited oxygen in a

firo si tuat ion.
H A Z A R D O U S P O L Y M E R I S A T I O N : Will not occur.

RCFERCN

6.ENVIRONMENTAL AND DISPOSAL INFORMATION:

ACTION TO TAKE FOR SPILLS/LEAK:

Smn 1J spills: Covet: with absorbent material, soak up

nnci swenp into a drum. Large spills: Dike around spill

and pump into suitable containers.

DISPOSAT, METHOD: Reprocess or burn in an approved in-

c.incrntor in accordance with all federal, state and

.local requirements .

7. HEALTH HAZARD DATA:

EYE : May cause slight transient (temporary) eye i r ~

r i taLion. Corncal injury is unlikely .

SKIN CONTACT: Prolonged contact is essentially non-

1rr1ta ting to skin. Repeated exposure may cause slight

£ 1 nk i.n ej , tcnclc irness and softening of the skin .

SKIN ABSORPTION: A single prolonged exposure is not

.likely to result in the material being absorbed

I: li rough the skin in harmful amounts. The LD50 for skin

absorption in rabbits is greater than 10 g/kg.

U1GESTION: Single dose oral toxicity is low. The oral

I.D50 for ra ts is 21-33.6 g/kg. No hazards anticipated

E r om Ingnx11on incidental to industrial exposure.

INHALATION: A single prolonged (hours) inhalation

exposure is not likely to cause adverse effects. Mists

a re not likely to be hazardous.

SYSTEMIC AMD OTHER EFFECTS: Repeated excessive inges-

t i on may cause central nervous system effects. Did not

cause cancer in long term animal studies. Birth

defects aro unlikely. Exposures having no adverse ef —

fncts on the mother should have no effect on the

fnatun. .In animal studies, has been shown not to in-

t« r fere with reproduction. results of in vitro ("test

t i.ibn" ) mu tageiiici ty tests have been negative, results

o!' mu tagenicity tests in animals have been negative.

. 0. FIRST AID:

EYES: Irrigate immediately with water for at least 5

m unite's .

S K I N : Wash off in f lowing water or shower.

! N G £ S T J . O N : No adverse e f f e c t s an t i c ipa t ed by this

r: onto, of n Kp o n n r e -
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INHALATION: tlo adverse effects anticipated by this
route o£ exposure incidental to p coper industrial
handling.
NOTE TO PHYSICIAN: Ho specific antidote. Supportive
earn. Treatment based on judgement of the doctor in
response to reactions of the patient.

9. HANDLING PRF.CAUTIONS :

EXPOSURE GUIDELINE(S) : Dow Indur-.tr j n I Hygiene Guide is

J 0 mg/m mist, -100 ppm vapour .

V K N T l L A T r O N : Good genera l v e n t i l a t i o n should be
sufficient.

R E S P I R A T O R Y P R O T E C T I O U : H h o n a i r b o r n e e x p o s u r e

guidelines and/or comfort levels may be exceeded, use

an approved air-put:ifyinq rospirator.

SKIN PROTECTION : Use impervious g J ovi?s when prolonged

or frequently repeated contact could occur.

EYE PROTECTION; Use safety glasses. Where contact with

liquids is likely, chemicA.l nogqVn. i are recommended

because eye contact with this material may onuse pain,

even though it is unlikely to cause in jury .

10. ADDITIONAL INFORMATION:

SPECIAL PRECAUTIONS TO BE TAKEN IN HANDLING AND
STORAGE t Exercise reasonable care and caution -
USDS Status: Revision of, existing MSDS (10/10/85), in-
clusion of new section ~ Transportation information,
and re-n urahe r i n g of all sections. NOTE: Introduction
of new Emergency response Pbon^ Number.

THE INFORMATION HEREIN PRESENTED IS GIVEN IN GOOD FAITH,
BUT HO WARRANTY, EXPRESSED OR IMPLIED IS MADE. CONSULT DOW
CHEMICALS (AUSTRALIA) LIMITED FOR FURTHER INFORMATION.
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