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SERVICE TESTS ON SEBDROKE LIGHTING EQTJIPME?JT 

Thls report   covem  the  results of s e r n c e   t e s t s  conducted 

by the  Technlcal Development I h n s l o n  o f  the  C.A.A. on newly 

developed seadrome l l g h t m g  equlpment deslgned f o r  permanent 

l n s t a l l a t l o n  UI transoceanlc  seaplane operating areas. 

The s e r n c e   t e s t   m s t a l l a t l o n  was  made m the  Xestrlcted 

Seaplane Operating Area near  Treasure  Island  In San Franclsco 

Bay. Thls  naterlal  covers  observatlons of t h e   t e s t  equlpment 

nade Inetween August 1 and September 11, 1940. The equlpment 

was l e f t  m ~ t s  or lg lna l   loca t lon   for   fur ther   s tud les .  

A cojpplete report  on the   or l@nal  development of seadrome 

l q h t l n g  equlpment 1 s  under p r e p a r a t l m   a t  th3 s t.lme by the 

Technlcal Development Ihvlslon of t h e  C.A.A., d u c h  m11 con- 

t a m   t h e   m a t e r l a l  of th l s   no te   as   wel l   as  a  supplemental cov- 

erage of fu r the r  observations made of the Sam Franclsco Bay and 

o ther   lns ta l la t lons .  The purpose of r e l easmg   th l s   no te   a t  

thls   t lme 1 s  t o  make the  Infornat lon and experiences gamed 

t.hrough the  San Franclsco  tes t   aval lable   to  a l l  m t e r e s t e a  

Federal  aaencles and l l gk tmg   equpen t   manufac tu re r s  and t o  

e q e d l t e   t h e   f u r t h e r  development  and use of seadrome h g h t i n g  

eqmpment . 
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Introduction 

The rapld development of t ransoceanc   t ranspor ta t lon  

created many new problems r e l a t lve  t o  the  deslgn and narklng of 

seaplane  operatmg  areas. One of the most outstandrng of these 

problems was the   necessl ty  f o r  speclal  seadrorae l l g h t l n g   e q c l p  

ment t o  mswe the  safe  conduct of la rge   f lpng   boa t   opera t lons .  

The establlshment of res t r lc ted  areas   for   seaplane  operat lons 

and the   necess l ty   for   the  construction of dredged  seaplane 

channels made the  developEent o€ speclal  markmg equlpment a 

matter of extreme mportance. The h r  Carrler  Inspectlon  Sectlor, 

of the  C.A.A., responslble by law f o r  the   sa fe ty  of scheduled a x -  

llne  operatlons,  requested  that  such a seaplane  channel marker be 

developed  whxh would provlde a dependable m h c a t l o n  of the 

water's  surface  durmg right operatlons,  reduce c o l l l s l o n  hazards 

n t h   a r c r a f t  operating on tne  water t o  a iunlmum, and be su l tab le  

fo r  permanent l n s t a l l a t lon .  

As a r e s u l t  of s tud les  of ear l ler   types  of seadrome h g h t m g  

equlpment and of consul tahon m t h  Interested  Federal  agencles, 

seaplane  manufacturers, and operators, a tentative desl,ln f o r  such 

a marker was a g e e d  upon. Developent worK and t e s t m E   a t   B a l t l -  

more, Marylana, and Norfolk,  Vlrg1na, by the  U. 5. Navy, Coast 

Guard, C.A.A., and Pan Amerlcan Au-ways resultnd  In  the  productlon 

of 2 l u n t  mcorporatln:, recolrmendatlons of a l l   I n t e r e s t e d   p a r t l e s .  

h r c h a s e  o€ t h e   f l r s t  24 units by the U. S. Navy Department resu l ted  

a f t e r  completlon of the   oeve lopent   t es t s   a t   the   hava l  !x Stat lon 

a t  Norfolk,  Virgmla, and confererxes were ne ld  beheen  the  Natlonal 
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E l e c t n c  Manufacturers’  Assoclarlon, Illuminating &gmeermng 

Society,  the Navy, the  Coast Guard, the  Lighthouse  Sernce,   the 

C.A.A., and transoceanlc  operators. These conferences  developed 

a d e f m t e  l ist  of requrements,  and  from them the C.A.A. developed 

s tandard  speclf icat lons  for  seadrome contac t   l lgh t  and seadrome 

boundary l lght  reqnrements.   After  completlon of these  specifica- 

t lons  the h m y s  Engmeerlng Lhvlslon of the C.A.A. purchased 30 

m t s  - 6 boundary un l t s  and 34 channel  markers - t o  be i n s t a l l e d  

f o r  s e r n c e   t e s t  purposes i n  the San Franclsco Bay r e s t r l c t ed   a r ea  

establlshed  for  the  excluslve use of seaplanes. 

Test  Procedure 

The t e s t  installation was accompllshed throlJgh the  cooperatlon 

of t h e   P a c l f l c   l h n s l o n  of Pa2 American hrways, the  Coast Guard, 

and the  Lighthouse  Service, a t  San Franclsco. The boundary marker 

locat ions were determined  after  proper  clearance  through  the 

Lighthouse  Sernce,  spaced a t  appro-tely one mile i n t e rva l s ,  on 

two s ides  of the  t r iangular   area  deslgnated as the   res t r lc ted   a rea  

f o r  seaplane  operatlons. The corners of t h l s   a r ea  had  been  pre- 

vlously marked by standard  Lighthouse S e r n c e  buoys flashmng  a red 

l l g h t   a t   a p p r o m a t e l y  75 f lashes  per  mnute.  After  conferences 

n t h  the  Ax- Carrler  Inspectlon  Section and Pan Amencan h l o t s  a 

pa t te rn  f o r  the marklng of a  seaplane  oTeratlng  channel m t h m   t h e  

r e s t r l c t ed   a r ea  was agreed upon. The h g h t  mdts conslsted o f  gold 

colorea,  wnuall,  operated, fix-d-type seadrome contact   l lghts  

manufactured by the Westlnghouse and Flrestone companies. The 
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channel was 600 feet  mde,  the l l g h t s  on the south  slde  being 

spaced a t  250 foot   In te rva ls ,  and t h e   l l g h t s  on the  north  s lde 

spaced a t  500 foot   Intervals .  The to t a l   l eng th  of the  channel was 

approxlmately 4,000 f e e t .  

In  order  to  obtaln  comparatlve  values,  three available types 

of l l gh t lng  systems were Ins t a l l ed .  (1) The  Pan h e r l c a n   3 - l l g h t  

system  supermposed on pontoons, (2) t he   l a t e s t   po r t ab le   un i t  of 

Llghts,  Inc.  furnlshed by Pan  Amerlcan Alrways; and ( 3 )  the 

Westlnghouse-Flrestone  boundary  and  contact l l g h t s  purchased f o r  

t es t  in s t a l l a t lon .  The l n s t a l l a t l o n  was completed  by August 1, 

1940 and observatlons were s t a r t ed   In   conpnc t lon   rn th  Pan 

Amencan's  nlght  f lymg  traming program. The equipment used 

during  these night f l lgh ts   cons ls ted  of Boemg 314 Cllppers, 

Martin  Phlllpplne  Cllppers, and a Consolidated Commodore t r a in ing  

seaplane.   Pract lcal ly  a l l  p l l o t s  of the Pan  Amerlcan Pac l f lc  

mvlslon  and West Coast members of the Alr Carrler Inspectlon Sec- 

t l o n  had an opportunlty  to  observe  the  equlpnent installed f o r   t e s t  

purposes. The fo l lo   mg  observa t lons  and comments on the   th ree  

systems are   offered  for   conslderat lon:  

(1) The Pan  Amerlcan 3 - L l ~ h t  System 

Thls  system  conslsts of a s e n e 5  of three  incandescent 

l l g h t s  suspended on metal posts  approxlmately 7 fee t   In   he ight ,  

mounted  on  two metal  pontoons  and moored by a conventlonal  anchor 

d e n c e .  The l l g h t s   a r e  spaced a t   i n t e r v a l s  of approxlmately 500 t o  

1,000 f e e t  and are  Intended  to fpve the  pi lot   f lxed  reference  polnts  

whlle landmg a seaplane. 



Performace comments : 

( a )  The  equlpmrmect 1 s  aes ldred   en t l re ly   for   knporary  USE and 

1 s  not   su l tab le   for  permanent Installation. 

(11) It is sultaLle f o r  t ra lnlng  purprses  and  other  temporary 

opwatlons  but  appears  to be unsatlsfactory  for  seaplane 

channel  operatlons  swh as those cont,emplnted a t  Keehl 

Lagoon, T. H. , and RortL1 Besch, 11. Y. 

( c )  The equp-ent  I n  I ts  present   conht lon  1 s  n o t  s u t a b l e   f o r  

aaymarkmg pur,>oses. 

( r l )  It constitutes a hazard m case  of  -.ccldental  colllslon n t h  

a l r c r a f t  maneuvermg on the  mater. 

Thls equlpment was not  Intended t o  meet the  speclflcatlons  agreed 

upon  by Interested  Federal  agencies, therefore,  no f u r t h e r   d e t a i l  1 s  

Liven . 
(2) I u , h t s .  Inc. System 

T n l s  system conslsted of a s o n e s  of cons%ant  bumlng 

whte  mcar .descer t   l lgnts  32 inches I n  helght, mounter on round Balsa 

xocd floats,  surrounded by a pnematlcaLly  Inflated  rubber  tut)e,  the 

e n t l r e   f l o a t  unt bsm&  encased '-3 cmvas. Uoorlne erpulpmnt con- 

s ~ s t s  of a mnl la   rope  dnd a conventlc~~?l  type  bcat  anchor.  LlghtS 

here  spaced a t   m t e r w l s  of a p p r o m a t e l y  j50  f e e t  m a smgle  h n e .  

Perforn~rcf ,  Commnts- 

( a )  The equp.xmt 1s s m t a o l e  f o r  teqxrary  operat lons  only and 

n o t  adaptable   for  permanent, l c s t a l l a t l c n .  

(h) D2y v l s l b l l l t y   c h a r a c t e r l s t l c s   a r ?   m s u f f l c l e n t .  

( c )  In s l - te  of th: Inner   tu& shock pro tec t lon ,   t lus  ecLuulpner~t 
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offers   col l ls lon  hazards   to   boats  and seaplanes maneuverlng 

on the water. 

( d )   h g h t  performance (14 candle power) 1 s  sat lsfactory,   g lvlng 

v l s l b l h t y  of t h r e e   m l e s  o r  more from a l t l t udes  up t o  

5,000 feet   dur lng 90 per   cen t   t r ansmss ln ty .  

(e) Handhng  characterlst lcs are unsatlsfactory  because of f r a g l l e  

construct lon,   par t icular ly   the h e h t  post   at tachnent.  The 

ba t t e ry  l l f e  1 s  too  short   for   average  sernce  requrements .  

Slnce t h l s  equipment I n  i t s  present  condltlon was not  intended 

t o  meet speclflcatlons  agreed upon by al l   in terested  Federal   agencles ,  

no fur ther   de ta l l s   a re   g lven .  

( 3 )  WestlnEhouse-Flrestone Boundary and Contact h g h t s  

Basically the boundary l l g h t s  and contac t   l lgh ts  were 

lden t l ca l  m c o n s t r u c t l o n   m t h   t h e   f o l l o m y  exceptions. The boundary 

l l g h t s  were of f l a shmg type,  day and nlght  operatlon of t h e   h g h t s  

bemg  controlled by sun valves. Boundary l l g h t s  were Ins t a l l ed  t o  

l den t l fy   t he  lmts  of the  res t r lc ted  area  for   seaplane  operat lons ln 

S a n  Franclsco Bay, spaced a t  approxlmately 5,000 f o o t  In te rva ls .  The 

contac t   l lgh ts  were steady-burnlng and operated  by hand whenever re- 

qulred  for  nlght  operatlon. 

Performance Comments and Fiecommendatlons: 

( a )  Day v l s l b l l l t y  was good except f o r  operatlons I n  sunllght 

o r  re f lec ted  l q h t  on the  water 's   surface.  

(b )  Flashlng boundary l l g h t s  were not  usable  because of the  l o w  

percentage of f lash  t lme. The l l g h t s  became p rac t l ca l ly  
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l n v l s l b l e   a t  a &stance of 500 yards. 

(c)  The h g h t   l n t e n s l t y  of the   contac t   l lgh ts  was satls- 

€ac tory   mar   the   water ' s   suface  and m t h l n   g h d e   a n g l e .  

Pllots expressed  the  oplnlon  that  the  lntenslty  appeared 

t o  be imsa t l s f ac to ry   a t  an a l t l t u d e  of 1,000 f ee t ,  one 

arc1 one-hall  rules away, agalnst   the  backmound of the 

l ighted San Eranclsco Bay Brldge and Berkeley  Shore 

Drlve. (Sodlwr. l l gh t s .  ) 

(d)  Flve  hundred foot  spaclng of coctact h g h t s  appeared 

su f f l c l en t  f o r  rrost operating condltlons. T h s  1 s  the  

spacing recormended ~n the  speclflcat,lons. 

( e )   In   gene ra l   t he   equp~er t   appea red  t o  be su l t ab le   fo r  

pe rmr , en t   s e rnce   l n s t a l l a t lon  when necessary  detal1 

chanzes  have  been incorporated m tbe deslgr.. 

( f )  The s t a t l l i t y  of the   l lgh ts   appeared   to  be sa t i s fac tory  

even durlng a sea  runmng  as  hlgh as 4 fee t .  

( g )  The servlce life of the   ba t te ry  of t h e   f n e d   c o n t a c t  

llght appeared to  exceed 300 hours  based on actual  per- 

formance of 10  hours  each  day  for  over 30 days. The h g h t  

was s t ~ l l  ourrnng a f t e r  a 3 0 - 3 ~ ~  perlod. 

- rccor,~~enaatlcns 

boundary h , , h t  Flashlr,,- Chzracter ls t lcs :  

Su lce   t he   s e rv i ce   t e s t   a t  San Franclsco,  the  manufacturers 

Pave made cnawes m the f l a s h ~ n g  mt.  Thl$ new unlt mas demomtrated 

at, Arracostla t o  representatives o i  the U. S. Navy, U. S. Coast Guard, 

and 511~ C.A.A., and was given tentative approval.  Tnese w t s ,  how- 



ever, should be gLvm a s e r v l c e   t e s t  aa soon  a8 possible.  

Light Intensity: 

It became evident that f o r  general  operating  conditlons an 

improved v e r t i c a l   v i s l b l h t y  of the   seadrme  contac t   l lgh ts  would 

have t o  be  obtained. Bs previously mentloned, the  contact l l g h t s  

were  not sufficiently v i s ib l e  from a &stance of 1% mles a t  an 

a l t i t u d e  of 1,000 fee t   aga lns t  an  illuminated background. Ths 

condltlon made It h f f l c u l t  f o r  a pllot, t o   l oca t e   t he   l ane  of l i g h t s  

from t h e   a l r  under nom1  v ls lb l l l ty   condi t lons .   In   case   o ther   a lds  

for locatvlg  the  area,  such a s  beacons, are   avai lable ,  it will be 

necrrersaqp f o r  the  seadrome contac t   l lgh ts  t o  provide  only  sufflclent 

i n t e n s i t y  and v e r t l c a l   b s t r l b u t i o n   a s  will be need-& t o  mark the  

channel. If such  adclltlonal ads   a re   no t   ava l lab le ,   the   contac t  

L g h t s  must have s - l f f i m e n t   v i s l b l l l t y  t o  enable  the  pllot  t o  loca te  

the  channel  from a &stance of a t   l e a s t  5 nubs. 

Techrncal Comments and Recommendatmns Amlvina t o  Westmghouse- 
Firestone U n i t .  

Mechanical  weaknesses of a minor nature, but   In  some cases 

of conslderable consequence, became apparent   p r lor   to  and a f t e r  

l n s t a l l a t l o n  of t he   eqmpen t .  A maJonty of fa l lures   has  been 

caused by water  leakage and the  causes  have been corrected by mnor  

e t r u c t u r a l  changes 1 ~ 1  some cases and by improved adjustment of 

operating mechanisms. More ser ious problems  having a def in i te   bear lng  

on the  deslgn and proper  functions of the unlt are 8s follows: 

I. ELectrolyhc  action on  moormng mar attachment. I n  the  

or ig lna l  t e s t   y l s t a l l a t i o n  a g a l v m z e d   c l e v i s  p in  swivel shackle 

was used for the  attachment of the  anchor  chain t o  the copper basket 

z,o+. 
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support ing  the  l ight  unit. It was r e a l i z e d   t h a t   t h e   U f o  of t h e  

galvanized  shackle would be very  l imited,  but it mas expected  that 

this  maternal  aould last  f o r  a t   l e a s t  a period of 3 months, o r  long 

enough to  complete a reasonable  service  test .  Complete f a i l u r e  of 

the clevis pin  shackle was found within a period of 28 days, because 

of e lec t ro ly t ic   ac t ion .  I n  o r d e r   t o   a r r i v e   a t  a possible   solut ion 

t o  this problem hghthouse  Servlce and Marine engineers w e r e  con- 

su l ted  and the  follomng  attachment  has been in s t a l l ed   fo r   obsemat ion  

purposes. An 18 m c h   s t r i p  of m c a r t a ,  2 inches mlde and 1 inch 

th ick  was fastened by  means of a bronze  shackle and b o l t   t o   t h e  copper 

basket and by means of a wrought Iron d v e l  shackle  to  the  anchor 

chain. It is expected  that t h s  s t r i p  of insu la t ing  material will 

reduce   e lec t ro ly t ic   ac t ion  t o  a mirumual and prevent  the  rapid  elec- 

trolysis of metal   parts.  

F'urther desirable  precaution would be the   appl icat ion of non- 

foul lng  paint  on the copper b a t t e n  case,   specif ical ly  a type  paint 

of very high  dlelectrlc  value.  

Recommendations 

I n   a l l  seadrome l i g h t h g   e q u l p e n t  deslgnecl f o r  fu tu re   i n s t a l l a -  

tlon  precautlons  should  be  exercised and necessary  measures  should 

be  taken to  insure  agalnst   ocurrence of rap id   de te r lora t ion  due t o  

galvanic  action. The use of bare copper may offer  complications i n  

waters of h lgh   s a l t   con ten t ,   shce  among other   effects  it might re- 

duce t h e   l l f e  of the  copper case   to  an unsat isfactory  penod.  The 

use of nonGniLing p a n t s  of high  dlelectrlc  value  such as a r e  now 

being  servlce  tested,  may o f f e r   p o z s i b d i t l e s .  
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W moorlng gear  should be of material   not  affected  by 

e lec t ro ly t ic   ac t lon .  

11. Day V l s l b l h t y   C h a r a c t e r i s t u x .  It was dlscovered  early 

dur lng   the   se rv lce   t es t s   tha t  whle  the   s t r i ped  buoy  gave sa t l s f ac to ry  

daytune vlsibllity under normal light  con&tions,  neither  the  shape 

of  the  buoy nor  the  color  combination would provlde  effectlve  day 

marklng durlng  certain  con&tlons  such as h g h t   r e f l e c t l o n  from the 

water ' s   surface and  during  operatlons l n t o  the   d i rec t ion  of t he   l i gh t .  

It became endent   tha t   dur lng   condi t ions  of thls   klnd a s l lhouet te  

e f f ec t  was the  only means of p r o n b n g   d u t m c t l v e   m a r h n g .   I n   o r d e r  

to   reach  a possible   solut lon of t h l s  problem  conferences were held 

mith a comrmttee of Pan h e n c a n   p i l o t s  and It was recomended  that 

for  expermental   purposes,  triangular and c l r cu la r  marklngs,  slrmlar 

t o  those  used I n  comect lon n t h  inland  nangat lon,  be consldered f o r  

boundary  markers. The use of triangular and clrcular  shapes was 

suggested i n   o r d e r   t h a t   d l f f e r e n t l a t l o n  between the  two s ldes  of a 

seaplane  opratlng  channel  could be establlshed. In  other words, If 

an  a l rcraf t   landed on the  water   dunng low ns lb l l i t y   cond i t lons   such  

as   those  encountered  during  ra in   squal ls   In   the  t roplc   reaons,  it 

would be p o s s l b l e   f o r   t h e   p i l o t  t o  orlentate  hlmself and sa fe ly  prc- 

ceed to   the  operat lng base. Pan Amerlcan &ys was confronted n t h  

$ ser lous marklng  problem of  th l s   na ture  a t  Canton Is land and 

h e d l a t e   a c t l o n   t o   r e h e v e   t h l s   s l t u a t l o n  was strongly  urged  by  the 

comrmttee. In  order t o  expedlte  the development of an  adequate  day 

marker, two of the  rubber buoys shlpped t o  San  Franclsco were made 

ava l lab le   to   the   h rpor t   Englneer lng  Department of Pan Amerlcan f o r  
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experlmentatlon m t h   l l g h t  welght  superstructures and necessary 

observations by the   p i lo t s  which could be s t a r t e d  mediately. 

Recomendatlonsr 

Further  study  should be s t a r t e d  mediately t o  deterrmne what 

changes  can  be incorporated  In  the  present  deslgn t o  meet the re- 

qurements f o r  unfavorable  llght  condltlons,  such  as  those experienced 

i n  Canton Is land and dunng  condltlons when operat ions  agamst   the 

h g h t   a r e   b a n g  conducted. The experiments by Pan Bmerlcan Axways, 

Paclflc  mvlslon  should be followed  closely  In  order that su l tab le  

changes may be  declded upon mthou t  any  unnecessary  delay. 

111. Accumulatlon  of  Marlne Growth. 

Upon removal of a l l  seadrome l l g h t s   a f t e r  a s e r n c e   p e r l c d  of 

28 days, lt became e n d e n t   t h a t   t h e   e f f e c t  of marme  growth upon the 

sernce-requlr lng  port lons of the buoys mas a problem requlrlng 

serlous  consideratlon. The e f fec t  of marme  growth on the  rubber 

f loa t a t lon  may be of nunor  importance  slnce  accordmg t o  rubber man- 

ufacturers  chermcal  treatments can  be perfected whlch vnll re tard  

such  accumulations. The use of synthetic rubber IS reported  as a 

poss lb le   so lu t lon   to  thls problem. However, the   e f fec t  of marme 

growth on the  bat tery  case  offers  a more serlous problem since 

excessive  accmulatlon on the  case would t end   t o  make the  unit 

unsernceable  m t h n  two or th ree  months. The palnt  used  for  the 

or lglnal   coat ing of t he   en t i r e   l i gh t   un i t  was a s l l v e r  enamel of a 

very  high  quall ty.  However, t h s  materlal   evldently was not  r e s l s t a n t  

t o  manne growth. After  considerable  study of t he   ava l l ab iYty  and 

uses of var ious  types of nonfouling  marme p a n t s ,  it mas dis- 
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covered t h a t  a product of t he   l oca l   o f f l ce  of t h e   C h m c a l  

Corporatlon  of  herlca,  gave  very  promslng  performance. I n  order 

t o  obtain  further  comparatlve  information on the   behanor  of t h l s  

new product, four l i g h t  urut bat tery  cases  were buffed and Ins t a l l ed  

I n  a portlon of t h e  San Franclsco Bay o f fe rme   t he  most severe  water 

condltlons. Two of t he   un l t s  were  coated mth   t he   p roduc t  of the 

Chermcal Corporatlon of Amerlca *lie the  other two were l e f t  m bare 

copper. The  same mater la l  was appl ied   to  two of the  rubber   f loats  

f o r   t e s t  purposes, t o   d e t e m n e  whether thls   type  paint  m11 be 

usable as a protective  coatlng  for  rubber.  

Recommendatlons : 

As mentloned  under recommendatlons on moorlng gear  attachment, 

the  uae of nonfoullng palnts   or   other   protect lve means on a l l   p a r t s  

of  any seadrome l lght lng  equpment   to  whlch It 1s appllcable,   partlc- 

u l a r l y  t o  those  par ts   constant ly  submerged, IS mperat lve.  The 

performance  records of t h t p r o d u c t  now under s e r n c e   t e s t   a t  San 

Franclsco  indlcate   that  it may offer  a solut lon and r e s u l t s  of 

present  testvlg  should be  followed  closely by In te res ted  agencies, 

IV.  Constructlon  of h t c h  Used  on Channel Marker. 

The type of control m t c h  used  incorporated a plunger. As the  

switch 1s continually Immersed, the  packmg  allowed  leakage  and con- 

sequent  deterloratlon of the  alurmnum base  plates and enclosed 

mechanism. It 1 s  lmprac t lca l   to   cont ro l  t h l s  by t lghtemng  the 

packmg  gland,  as It makes the   p lunge r   ac t lon   s td f  and d l f f l c u l t  t o  

operate from a boat. 



Recommendationsr 

A new loca t lon  of the  swltch  should be glven  consideration. 

P lac lng   the   smtch   d l rec t ly  under t h e   l l g h t  bulb attachment would 

fac l l l t a te   opera t lons  of t h e  manually  controlled unlt. A ro ta ry  

type o r  a pneumatlc pressure  switch may accomplish  the same re su l t a .  

V. m f f l c u l t y  I n  HandlinE b g h t  Urnts k i n g  Servicmg. 

Frequent  removal of the   var lous   hght   un i t s   necessary   for  

battery  replacement o r  mecharucal  adjustments made It evident   tha t  

ce r t a ln  changes In  the  deslgn of the l l g h t  unlt should  be  consldered 

because of t he   poss :b i l l t l e s   t hey   o f f e r   t o   f ac l l l t a t e   s e rv l c lng  

operations.   kfter two  weeks of  servlclng,  ten  out of 24 l l g h t  ex- 

tension posts were bent. It became extremely  dlfflcult-in some 

cases  mposslble-to  dlsengage  the  llght  unlts from the   f loa ta t lon  

devlces in waves three  or   four   feet   ln   helght .   Variat ion i n  slzes 

of servlclng  boats  dld  not seem t o   r e s u l t   i n   m a t e r l a l  mprovement. 

The problem became suf f lc len t ly   acu te  t o  o f f e r   p o s s l b i l l t l e s  of ser ious 

I n p r y   t o   s e r n c e   p e r s o n n e l .  

Recommendatlons: 

h g h t  extenslon  posts  should be made out of heavler  material  

t o  avold  bending.  Endently  there 1 s  no necessity f o r  the  use of 

h g h t   m a t e r l a l  a5 a col l ls lon  prevent lve,   s lnce  the  yleld  s t rength 

of l l g h t  aluminum or  other  types of l lgh t   tub lng  would be h g h e r  

than  the  force m foo t  pounds necessary t o  upset  the buoy. R o d -  

slons should  be made f o r  more s lmpllf led  servlclng of buoys by means 

of a b r l d l e  o r  eye bol t s .  The p o s s l b l h t y  of uslng  an eye-hook 

attachment  dlrectlyabove  the llght u m t  o r  t he   poss lb l l l t y  of 

rubber-llned,  self-clamplng  tongues  provldmg a s t r a l g h t  l l f t  should 
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be p-ven conslderatlon. 

VI. Dsslm of Lens Hold-down Plates  

The present  deslgn of the lens ho ld -dm  p l a t e   s ecu r lng   t he  

F r e s n e l   l e n s   t o   t h e l l g h t   b a s e   p l a t e ,   c a l l s   f o r  a t h m  rubber 

gasket between the  base and the  lens .  It became e n d e n t   t h a t   a f t e r  

a s h o r t   s e r n c e  pemod t h e   t h m  rubber  gaskets would  be compressed 

t o  such  an  extent  that   the  hold-dom  plate  relnforcements and the  

l ens   p l a t e  would  be caused t o  meet, destroylng  proper  sealmg of 

the  Fresnel  lens and pernutting posslble  leakage. 

Recommendation: 

Relnforcement of the lcr.5 hold-down p l a t e   a t   t h e  hold-domn 

bolt   holes  should be  ormtted, the  thlckness of the  gasket  should  be 

mcreased,  and  the  materlal  should be of superlor   qual l ty .  

The clampmg lugs should be replaced  by a pressure clamping 

rmg, bearmg  evenly on the  shoulder of the  lens. 

VII. SernclnK Requirements and Cost 

I n  new of the   lnformatlon  gamed  a t  San F’ranclsco, It IS e n -  

dent  that  the  proper  servlclng  equpment  such as su l tab le   boa ts  and 

hoisting equlpnent m l l b e  necessary t o  make ef f lc len t   se rv lc lng  

posslble  under varpng  weather and sea  condltlons. A Lghthouse 

Service  tender of apprommately 150 ton  capaclty was used f o r  the 

o r l g m a l   l n s t a l l a t l o n .  However, th l s   type  of  boat was e n t l r e l y  

unsultable f o r  servlclng  purposes  because b g h   f r e e  board  clearance, 

and l n  some cases   the  actual  removal of t h e   l l g h t   u n l t s  from t h e  

buoys had t o  be  accompllshed  through  the  use o f  a small sk l f f .  
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Equipment such as   the  double-ender 28 foot  power boats  used  by  the 

Coast Guard appear t o  be Idea l ly   su l t ed  f o r  s e r n c e  purposes. From 

the  lnformatlon available a t  this tune It appears  that seadrome 

boundary uruts  will requlre  complete serv lc lng   a t   l eas t   every  3 

months and a 30 day  performance  lnspectlon. For a 3 month complete 

servlclng  operat lon  the  fol lonng  personnel  mll be necessary: 

3 men exclusive of boat crew. Time required, based on the  handling 

of 20 buoys, 3 days for   pxk-up ,   se rncmg,  and m s t a l l a t i o n 4 r  

9 men days fo r  20 buoys fo r   rou tme   s e rv l cmg .  Monthly inspectlons 

could  be  handled by one man and a boat crew. Cleanlng of  buoys 

every 3 months requires  2 men f o r  1 day for   every 20 unlts. 

Equipment and h k t e r l a l  

Battery  replacement  cost on a bas i s  of 20 unlts every  three 

months a t  $4.50 per unlt replacement rill amount t o  $90 or $360 

annually. Lamp replacement  cost nll be   neghmble   s lnce   the  lamp 

bulbs  are  guaranteed f o r  5,000 hours'  operatlon.  Spare  parts and 

urut  replacements  as  well  as  spare  flash mechamsm transformers and 

moorlng gear should be  provlded  for. 

General Recommendatlon 

Because of numerous variables enter lng  Into  the  es t lmat lon of 

boat  cost, It was unposslble t o  detemne  accurate   lnformatlon on 

thls  subJect,whlch  really  l les  outslde  the  scope of t h l s  report .  

For moorlngs  over 30 feet   In  depth,   the  chams  should be 

supported by underwater f l o a t s .  

Some of t h e   b f f l c u l t l e s  encountered  durlng  the  sernce  tes t  a t  

San Francxxo caused considerable concern t o  sone of the  recognzed 
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author l t les  on marlne and other  types of hgh t lng .  As a whole, lt 

1s evldent that further  observatlon o f ,  and expermentat lon  mth,  

t h l s  new typed of seadrome l l gh t lng  equipment i s  Imperative In  order 

t h a t   a l l  concerned may p r o f l t  by such  servlce  tes t lng.  

Past   experlence  m&cates   that   f lashlng  hghts  mould not  be 

pract lcal   for   larxlmgs of  a l r c r a f t  on water.   Flashlng  l lghts,  

p r e n o u s l y   t r l e d   I n  Department o f  Commerce emergency f i e l d s ,  proved 

t o  be unsuitable for   nsual   reference  purposes .  However, seadrome 

boundary hgh t s   w i th  a flashing cha rac t e r l s t l c  of 120 f lashes   per  

mnute,  sirmlar to   the   u rn t   subrmt ted   to  all Interested  Federal  

agencies  in  Anacostla, D. C., durlng  October 1910, appear t o  be 

p rac t l ca l  f o r  a tmofold purpose. Fl r s t ,   a s  a gulde to   mariners  

and surface  water   craf t  and,  second t o   o u t l i n e   t o   t h e  alrmen the 

boundarles of the  seaplane  operatlng  area. Seadrome boundary 1 Q h t s  

are  not  Intended  to be used  for  seaplane landing purposes. 

Fu r the r   s tudxs  and coordmatlon of many v a n e d   I n t e r e s t s  mll  

doubtless be necessary, and should  be  undertaken Immediately, s lnce 

the  development of seadrome llghtlng  equpment  sultable  for  unlform 

marklng of comerc la l  and naval  seaplane  operatlng  areas 1 s  essential 

t o  the   sa fe  conduct o f  a l r  commerce and Natlonal Defense. 

Concluslon 

The f lrst  perlod of t h e   s e r n c e   t e s t s   a t  San Franclsco,  al- 

though of shor t  duration, has  produced  valuable  mf’ormatlon. The 

r e s u l t s   m d l c a t e   t h a t  some of the  equlpnent  tested shows 

de f lmte   p romse  and may be consldered  as  the f l r s t  s t e p  toward the 
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ultlmate development of seadrome l lgh t lng   equpment   su l tab le   for  

permanent mstallation.  Conslderlng  the  rapid  increase  In  the 

establmhment of res t r lc ted  areas   for   seaplane  operat lons,  it 1 s  

evident   tha t   the   p roper   fac l l i t l es  f o r  the  marlung of  such  areas 

must be developed mthout  further  delay.   Adchtlonal  sernce  testing 

mll  contribute grea t ly   to   the   per fec t ion  of acceptable seadrome 

marklngs and m.11 acce lera te   the   recognt lon  and avoldance of 

res t r lc ted  seaplane operating areas by surface  water  craft .  

It IS recogruzed that  other  manufacturers are engaged i n   t h e  

development of slrmlar o r  unproved types of seadrome Lgh t lng  

e q u l p e n t  and It 1 s  hoped that the   s e rnce   t e s t   expe r l ences  a t  

San Franclsco will be  of materlal   beneflt   both t o  the  Federal  

agencles  interested and to  the  manufacturers engaged m and contam- 

plat lng  the  deslgn of permanent  seadrome marhng f a c i h t l e s .  
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