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GLmE-XEDUC I S G  GOGGLES FOR LOOXOLTS 

By Richard E. Mc-rdl c r -  

S ~ ~ a r i z e d  by William G. iklorris 

Detection of fo res t  f i r e s  while they a r e  s t i l l  m a l l  i s  so 
important i n  f o r e s t  protect ion t ha t  s tud ies  of t h e  v i s i b i l i t y  of for- 
e s t  f i r e  snokes from lookout points  has been one of t h e  p r inc ipa l  
phases of the  f i r e  s tud ies  progran of the  Pac i f i c  Northwest Forest 
Experiment S t a t i o c .  One phase of f i r e  detect ion i s  t h e  personal ef-  
f ic iency of the  lookout. ?he S t a t i on  has studied methods of t e s t i n g  
the  eyesight of lookouts and t he  effectivoness o f  colored and smoked 
glasses  i n  lessening eyestrain.  The study of g lasses ,  made by 
Richard i rd le ,  E. J. 'i?orkman, and George M. Byram, lbd t o  selec- 
t i o n  of : i f i c  tgpa of g l a r e - r s d u c i r ~  boggles. Such gogales a r e  
now bein& used by severul  hundred lookouts i n  Begion Six .  A t  t h e  
f i re-control  con f~ rence  held i n  8pok,me i n  February, 1936,  these go6gles 
were zdoptsd 5y t he  Forest Service as  stmddard equipment f o r  a l l  p a r t s  
of the count rjr . 
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> c e d u o  i n  t h i s  study 2nd thr: reasons f o r  dec id im  upon 
t h i s  ee type of bob&les ;re of su f f i c i en t  general i n t e r e s t  t ha t  
t h i s  d i g e s ~  o f  the  f u l l  report  oil the  subject i s  being presented i n  
t h i s  form fo r  d i s t r i bu t i on  not only t o  thk zgencies usin6 , lasses  
but t o  others.  
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y ~ o r r n e r l ~  i n  ch.irge of f i r e  s tudies  a t  t h e  Pac i f i c  Northwest Forest 
Exprimsnt S ta t ion ,  now Diri-ctor of tho 9ocky Nountain Forest a d  
Ru&e Experiment S t r t  ion. 



I Amber Glass and Blue Glass 
i Smoked Glase 

Figure 1.-Curves showing the percentage of light transmitted bg 
colored glase and smoked glass when placed i n  different parts of the wutt8 
spectrum. Amber glass transmits the red and yellow light lxlt abaorber much 
of the blue l ight .  Blue glass produces the oppoaite effect by lett ing 
through l i ght  from the blue end aad stopping l ight  from the red end of the 
apectnna. (Intermediate colora of glass w d d  produce intermediate effect#.) 
hoked @.a68 is emewhat similar to  window glass: it transmit8 the dif- 
ferent parbe of the spectrum in approximately equal mounts. 

Figure 2.-(A) Grid photographed through the wlwkout specialw 
goggles which hare lemee of optical glass, ground and polished. (B) The 
same grid photographed through a lens pressed from ordinmy glass. 



end ( spec t r  um and The ob 3f the t r a n s s i t t i n g  l i p a t  fron; t he  red  end. 
t i v e  was t o  f i i l d  a color which ~rould  r eac t  i n  much the same way as vnnaon 
g l a s s ,  l e t t i n g  throw li&t from the d i f f e r en t  pa r t s  of the spectrum i n  
cbout equal amounts but  l e t t i n g  thsougb much l e s s  l i g h t  t3an i s  trans- 
mi t ted  by windo~i g lass .  As ca1 be seen i n  Figure 1, smoked g lass  doc" 
th i s .  Snokad tylass, therefore ,  i s  t he  b c s t  coLor f o r  t h i s  part iculc:  
because it reduces tho amo:urt of l i g h t  reaching the  eye but docs not 
pracizbly chance the  colors  of abjecte.  
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Before deciding de f i n i t e l y  on smoked g l z s s ,  hovever, f i e l d  t e s t s  
male from several  lookouts and small c o l i m s  of b luish  ~ h i t e  smoke 
viened throu& many shades of g lasses  i n  addi t ion t o  the  two shown 

e 1. These t e s t s  confirmed the r e s u l t s  obtained i n  the labora- 
and showed t h a t  smoked g l a s s  ms the  bcs t  shade t o  use. 
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Sone people may have been l e d  by ce r t a i n  adver t is ing t o  believe 
a spec ia l  type of g lass  i s  necessary t o  p ro tec t  the eyes frorr, harm- 

e f f e c t s  of u l t r a -v io l e t  li,?$t@ As a matter of f a c t , . o rd ina ry  g lass  
snits 09ly a mall proportion of ultra-vio?.et 1i@t and smoked glass 
ces t h a t  aznault s t i l l  fur ther .  Eye s p e c i a l i s t s  have advised t ha t  

m e  eyes need protect ion from u l t ra -v io le t  li&t only nhen there  is  an 
excess of t h i s  type of rad ia t ion  as i n  oxyacetyline melding. 

Density 

mle be s t  densi ty  of smoked glasses  f o r  10di0ut use mas detemined 
by ac tua l  f i e l d  t e n t s  from loo!:ou-b s t a t i o n s  and by the  recommendations 
of lookouts :rho t r i e d  smoked glasses  of d i f fe ren t  densi t ies .  It w a s  de- 
s i r e d  t o  rscommond a glass dense eroug$i t o  r e a l l y  p ro tec t  the eyes and 
ye t  not  so  dense as t o  dccrecse v i s i b i l i t y  of rmoke fiom f i r e s  o r  t o  be 
uncomfortable t o  the  lookout, Glasses worn incidc a lookout house can  
be l e s s  dense than t h o ~ e  f o r  use on open torrers. Shut ter  amings  on 
lookout hcVrzses g r s a t l y  decrease l i g h t  i n t ens i t y  except i n  very ea r l y  
morning and l a t e  a f t e rnom,  and i n  houses s o  equipped the  lookout needs 
glasses  l e s s  dens3 than he ;:cuid require  i n  a house not equipped vrith 
amings.  For a n-mber of yeasons i~h i ch  rieed not be enurlerated hero,  it 
mas f ina l27  decidad t o  provida all. lookouts crith smolced glasses  of 
approxL~ate ly  t?.e same dcnsjtg,  namely a c lass  rrhict~ transmits  about 
26 percont of the v i s ib lo  rad ia t ion  (li&h$). Such a glass i s  f a i r l y  
veil adaptc4 t o  the n a J o r i t y  02 lookouts f o r  use ins idc  lookout h o u s v ~  
e q n i p p d  ~ ~ 5 t h  shu t t e r  a ~ ~ n i n g e .  For lookoutc accupying cxposed t o ~ e r s ,  
g lasses  t ransmit t ing f k 3 m  15 t o  20 percent of the v i s i b l e  rad ia t ion  a r e  
desirable.  

The .on hns  been aslced i?hether o r  not the  person ieari.ng 
dark glasses UL tiha k i r d  described t,rould in ju re  h i s  e p s  by suddenly 
removing the  glasses  ic br igh t  sunlight .  Eye s p e c i a l i s t s  s t a i  
there would be no more daxger of t l l i s  than m i @ t  occur by movi 
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For those lookouts who must irear g lasses  t o  correct  t h e i r  v is ion 
smoked goggles should be  given e x t r a  support t o  prevent t h e i r  sPip- 
dosm. One method i s  to  f a s t en  each bow of the goggles t o  each bow 

the othor glLsses mith a piece of  s t r i n g  or  adhesive tape a t  a point 
r r t r a r  the hinge. 4 clip-on type t o  be  at tached t o  the  rims of vfsion- 
correct ing glasses  is  avai lable  through op t i c a l  supply houses, but these 
lenses w i l l  not shut  o f f  overhead and s i de  l igh t .  The issuing of t h i s  
+'mg Muld be d i f f i c u l t  because i t  must be ordered according t o  the  s i z e  

the vision-correcting l en s  over whioh it i s  t6  be worn. An acetylene 
de r t s  type of gdggles with s i de  shields and mith head band support is 

uesigned esgec ia l ly  so t h a t  it may he worn e i t h e r  w2th o r  without visian- 
rect ing glasses.  This type may be purchased on speciaJ. order equfpped 
1 the  same kind of smoked g lass  lenses  a s  those i n  the  wlookou.t; 

vru.=ial" and a t  about -the saxe pr ice .  

Cost and A~.ail&bilSt-j  . 

The Forest  Service i n  Region S ix  purchased i n  1934 about 500 
pa i r s  of t'le spo-t type l~loo!~out specla l t l  goggles meeting the above re- 

b qui romnts  a t  a b i d  p r i c e  of  $2.17 each. %'he Forest  Service supply - 
3t a t  Oakland m i l l  stock t h i s  type of goggles durin6 


