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FRESNEL LENS RESTORATIONS      4        I (iAT THE PONCE DE LEON INLET -F-=I :  - · r -4.#/* 1-Id_:.

LIGHT STATION  By Ed Gunn & Ellen Henry Ilillimi/46;Elix#04/p..i'#I'limt,3 .hullilf. Al

A///9. ,*4--      p.11•ti'•.  •i  •9/W'   .  . 1'

' 1                      '      , -         '                 ,-         Left-Volunteer interpreters
, *wi"    4.4.'-    , ' fll:·  · . ,  '!i' I* 1

portraythe 1931 keepersof
, '., -.

ir'..  ,-'f., .,  - · . . . '1' ' 1, 1 the Cape Canaveral Light 1 /44 Atz-- Z.31   - 7-4't ··•.'1. ..-'-- L    k 1,01,4,11 .A7 'L. J        r  :. 1Station as they demon- 11-        '  "9'..A'.*r-  5               111    4
stratethe lens maintenance 54;=*48*131

1111              -1 .::. routine.
... 1,--,I   1   --   4,4:

14--

\      . ' . 142& . . Right - The completely . .11111.1 ..1.. 2,1
-  Iii

restored, Cape Canaveral
.- Riwil 11 Iill--/ Light Station's 1st orderi       · 4 -,        7,.j.''                                                                                                lens on display

inthe Lens           .l'      j  +  7

,   '.8.  ..23   - J.,4 1   .  a. 1     .'   ....4                      - U- .
' Exhibit Building at Ponce

5   F.. Inlet Light Station. .»Il  /

The Lens from Cape one of the biggest concerns in a Fresnel Ponce Inlet's Original  Lens
Canaveral Returns Homelens restoration is the replacement of missing

glass. The Canaverallens was missing several

bullseyes and some dioptric prisms. Acrylic was
C- ur entry into the Fresnellens restora- T )lans for ournext restoration got underway

used in some areas because of the difficulty and          I      1
i              tion business came about asa result of ,-- as the Canaverallens was nearing com-expense of replacing the missing prisms with          I
C../ the foresight ofour executive director, A   pletion. Our original fixed first orderoptically correct glass. The Corning factory

Ann Caneer. In the early 199Os, Ann learned lens, built by Barbier and Fenestre in 1867, hadhad tried making replacement glass for this
that the rotating first order lens at Cape Canav- been returned to us from the Mystic Seaport

lens and found that a single prism could cost
eral had been so damaged by vibrations from Museum where it had lain in storage since the

as much as $5,000!nearby rocket launches that it was soon to be late 1940s.  This was certainly one of the mostAnother issue to be confronted in lens res-removed from its tower. The Ponce de Leon relevant artifacts to the light station, and wetoration is how to deal with the corroded metalInlet Light Station's Board of Trustees agreed wanted to restore it for display.  No one really
parts of the lens assembly.   For the Canaveral

to make an offer to take the lens, restore it for knew what parts we had and what parts werelens we chose a painstaking and gentle handdisplay, and to build a lens exhibit building to missing, and everything about this restorationpolishing procedure that took thousands of
house this important artifact. was a surprise.hours to accomplish.

In 1993, the Canaverallens arrived here and Our first task, which took months, was to                 'The restoration of this lens was completed
we embarked on what would turn out to be a catalog every part and try to determine what

in 1995, and it was installed in the newly com-series of Fresnel lens restorations and a major we would need to replace. Allin all, we would
pleted lens exhibit building where it remains

new area of expertise for our staff. need to restore 17 prisms, the iron frame or              'today on long-term loan.  This lens rotates via
As it turned out, the Canaverallens resto- armature that the bronze panels fit in, and thea restored motor and carriage wheel assemblyration was the perfect introduction for us. The iron cabinet or base of the lens along with thethat requires weekly maintenance.  This main-

lens was still in its tower, and prior to removal, steps that led to the lamp.  It took a full two
tenance is regularly performed by our staff witheach piece could be identified and recorded, months to measure and dry fit all the prisms tothe exception ofoccasional Saturday mornings

giving us all the information needed to take the find out where they went in the panels.
when volunteer, costumed re-enactors appearlens apart and reassemble it after the conser- Since we had already completed one lens,as the old-time lighthouse keepers for a per-

vation and restoration procedures. Since this
formance of "A Day at the Canaveral Light we had an idea ofhow to assemble the frames.

lens would be restored for display only, these We also had photographs of a similar lens
in 1931."procedures could be a little less complex than which was on display in the Oyster Museum

those demanded by a restoration to optically at Assateague, Virginia. Staff members vis-
correct function. ited this museum and took numerous mea-
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surements of the lens components. A new iron                    ,  · .  *.,•. .., 2 n
frame for the lens panels had to be fabricated     ··· t'. · -  .....   "     -r. . . -2.....15 ...1$:...  - '.,».10# 4*0*.

from the Assateague measurements.  What
this eventu,Uy taught us was dmt no two lenses        i: 13' :v  .1' -.,4        4 .      d.
are alike. Even though they were "manufac-

..r,   1,                      -.       2    #           4       1,  4 11     :-     I      '        .      4. i ...5.          ...B....% 4  ··-

tured," each lens is a truly unique artifact. The
T. 2, 'i#2ilQ=.ilil.   &4'llilifibinjied/Ek(//fl1»«.irrbEELLE;illeti'Nie'.:-1 *.lens team made many careful alterations to

.,5   ./4,   ./1 2  ' " I ' " :  ".'FT.
newly made parts in order to get everything to       ... + .whf' 4     9'      ... -,  ·.#t :c f. A · 1 26  :* ....:, 
f"co"=tr Newl=dwarehad,obe=di zed      'e-  '·:919.1'4t   21'm  'i            I.  .f.:i ,·'...' : ...       .·:·er 6

4                4..4   ..... --*-toreplace whatever was missing, andmany
0*"12:96'lilit#1;1315"9"10:%"$ r-L-i.i=i; "'   '   - --B-.          ·  - ; .7.:adjustments had to be made. The lens frame      ill--  A.                ·:f,       -8.   14

was assembled and the panels, without glass, 4-*:  i El I

*-1.  *I.9
points, fill holes and relocate them.  Our lens,      tt i .*I.,4* SIi 6                                                                                                                       .        4     ...4%

even though it appeared to be identical, was        i  '.*.'     # 4       ,    1 ' fj 1.fi' ,    ;·
Just a little larger than the one at the Oyster    '     .1,/ im,07 n A

i 'R'$              Museum! After dryfitting the panels, the frame 4.'L,uid" ari      3      .,                 .
received its final adjustments and was attached      arK' tRE 'EK   ·i :·'  \, .1 1      .  „„
to the cabinet base.

.f IT, le, /.,1 \ .          .  1"Imlt e :,

H A R a l m R ,/
(4.   „ ,/'As this was being done, part of the res-      54:. r.  s  ki ,- m ir-1 ••a 5, " EA

toration team was at work on cataloging the Above - A lens restoration
prisms and recording the damage to each.  And, team member works on the

1-_ 1: i:,1 1.L _14-:AM#Fi:-+:Ij;a search  for a new source of glass  for the sev- prism panel frames of the old
1st order Ponce Inlet lens.

-fil#,F,4.-Jlf.'Rill *71.5enteen missing prisms began. That search led
us all the way to the Czech Repubbc where we Right - Several members

«.itilia i litilljuilidwilluiwiti'
qK,...:9    ,   ... j :i"      1:..:1.;  :..KN,4.8:..     .

were  able  to  locate a factory that could  cast help raise the Ponce Inlet 1 st .14'*1 11  r- 4.1and polish Crown glass prisms. The patterns order lens armature.
.....lrihli  1 -1. 'N  ..for these pnsms were made here from measure-

Below - Ponce Inlet volun-
ments ofonginals and from Light House Service teers inserting prisms  into

+--"I* 1
TTH-1--1---A

archival drawings.  It took nearly a year to get the frame of the 1st order         .    . 3
thls glass, and when it amved, more machining       lens.

was required to get the pieces to fit. ..-.r ·. -IL
9,:.r,4    - '1 7),42 FIP' The first order lens has three silvered 2../ 7, Ldi <|i' reflector panels at the back of the lens.   The

copper backing for these had been painted at
some point, and we had to remove this paint
to restore the lens to its orlginal condition.  A

done, and a plan for the safe removal of the

paint was devised. Many weeks went into the
c painstaking removal of this paint.  We also

tested various products and
techniques for                                           .i .     ·,    I.    r.1   :. ,  , .'  ...  .,  ,-,--z,corrosion removal on the silvered side of the

,   .    :.2;,   1        .Rit    '' 4     f.  tfwit     :,f.   Pi  L        t.,         

'                  r,Electors, and this prose„ was also carefully        , -,- .... t'                           '"1 '   4'  ,5-·        °1, '11 11.'.1  1: 2.r: 1  _ 
apphed. ·

*·A I..'M' . .'.U7,2'1 1:1''..      1..il    ''.:,a,ii, , ,    *   Mid·'. Corrosion on the bronze panels of the ., '111/,   ..    ' '- I         .    ,  .: 1 9191.A'..46'&73
Canaverallens hadbeen carefully removed in       · 1     ... 11                                                                               ....      . 18„f'     3" .ilill  '·'1&'p 1 ':., +     #An,,-0.   1 1.
thousands ofhours ofhand polishing. We spent        r*·..i""

 '.':

manyhoursdebating about the removal ofcor-       '
rosion. Should we let it remain and risk further         ··

damage to the metall Should we hand polish
,„

and nsk removing tiny amounts of the original              k   .
-

C....                          k.,28,    1 . ... -2   .:7 ..HA'                %3**
surface2 Or, should we use a chemical process               .' )                  911*U.klia-S't   1.li»T S. ..''St,1'3  <5 4,1         ,A,A$if a safe one could be foundl After a time of 1

1 t" w,11    -'···,         .   r'             ' 4'-2- -1  ,    ..4: p           El     . . .   1,  ...         :,        :,1.j
... ' . ' . -        . . . . / , 1

. .•rri•,4 , .,i,
.....  2'.                    .....

.,,.

--                       1
testing and investigation, we determined that
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we would choose a chemical process for the
Ponce first order lens that was much less inva-
sive than hand polishing. Heavy, active corro-
sion existed in many frame joints on this lens,
and the chemical process we chose safely and
quickly removed this and stabilized the cor-
roded joints. This procedure was fast compared
to hand polishing, but it was complex, with a

precise timing of the chemical baths, a con-
stant monitoring of Ph levels, a light brushing
to clean the surfaces, and a neutralizing bath
to follow.

When the time for final assembly of this

artifact came, and we began by building a
«-

,   t' . i r    ... i.                   4 -                         '0                                              -; 1

wooden base to level and cushion the newly       4 i, *t.,j ." -        40         -1
manufactured cabinet. The cabinet and iron       r.                                               .                                                             -
frames had been primed and painted with a                                                                    -
special paint that was developed to match the       4                                   6<+

1"Ir                                                                   

-961     -    .         ' 2 ./original "Light House Service
green." The           - *E    -                                                                                                                                          .  9.// .  IL 'frame was put together and bolted to the cab-

inet, and the prisms were mounted.  Each prism                       4-                 ,·            b                                                                       .         4 -'-         '724     .1                    1
was held in by means ofsmall wedges that were ,r  - -b' --77:'     /</st.. -2-.« Mr --r

,    -        -   2.  -   -2   -- =« -glazed into place. Since this lens would be for                    i                               · -

display only, it was not necessary to actually aim '. - '• %-1„,    8 iT- -,    t_ 51each prism. The glazing had to cure and then 1 1 i: 4-J/21 - ct:.-: -i' -Il.was painted with a special coating to extend                               '                                                                   1          - --i        -I         ..*1/ 'I . ,=-

the life of this compound, and we were fortu-
nate to have some special

consultations with       -T      '       •i     ic                             & 6 .                                                                                                                                   1  M."21 , . 4the glazing compound's manufacturer on this       .    'a      1 1
&4'   i

1 ,

subject.
The lower catadioptrics were mounted first. I.

We then built scaffolding to gain access to the                                                                               '                                                               .
/

upper catadioptrics and to protect the lower                                                                                                    
lenses as we worked. After the uppers were

--              1
.......                '.

mounted, the scaffolds were removed and the . 2-1,4,7,
dioptrics and reflectors were mounted. As 11
everything was tightened down, stresses on                                      :
the prisms and frames were carefully mont-                                                                                                   f                 4
tored. This restored lens is also on display in                                                                                                                                                    f
our Lens Exhibition Building and makes an

. r        «excellent visual comparison with the Canav- -

eral rotating first order lens.
..€t tt

We Restore the 6:Second"

'31.tondist:t:t:t    i#ill' -   exciting for us, since we have taken our
second                                                                                                                                                                                                              ' 

"original"lens and put it back in the tower as an                                                                                                                                                                                                '

optically correct and functioning lens.  In 1933, .Aki
the Light House Service decided to change our

-4        11.
-i#- I t tra

characteristic, and plans were made to install a
_1 . ,-

rotating third order lens in the tower. The light - 17- a **
at Sapelo Island, Georgia, was being discon- **'R        /  d 11    Ptl   *m.2
tinued, and their Barbier, Benard and Turenne The fixed 1st order Ponce Inlet lens on display in the lens building at Ponce De Leon Inlet Light
third order lens was sent to Ponce Inlet. Station. All photos in this article courtesy of the Ponce Inlet Light Station.
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that would fit on the rear of the lens.   This

1

0..  -  11 1'. i'# required nearly 300 pounds of compensating, .
i weights that were too heavy to attach to the

S       24: g
lens panels. Instead, we designed brass hous-

&          1

. .r Ar  '.1 i 1 , -1 * ings filled with lead that would fiton the plate

'.m"=gluill  · - .4 'i# I .A beneath the lens.-.
.» .-*

This restoration also included the task of
i.1 r       t  -                  0    --

. 3
.

.i. 4   '*

-                 ,   -     .                                                             
                            4                       of the tow,en Our tower is the second dest in

£     flf-' *· ,:48"i,   ' ,  ·            .·                        / the country, with 213 steps to the top ofwhat

hand-carrying the lens up to the lantern room

(RY I .\ &44... .                       .·*20  .  7. r .. is essentially a 17-storey building. [Ed. Actu-A ,
4 le.    i A ..4./. ik,:Ae:;A  *N**    ·           '' *                                       1                  ally, the Ponce Inlet tower is the seventh tallest

'*-44*4.'#,31 'i..     : lighthouse in the country.] The staff devised... -1. %6<.*.  :·i„* rp-·· 4tl#.'*w *$."337*-,ri some clever wooden cradles to carry the valu-
I.rt 73* ·77 ·.t. 3,10                              ' able panels, but nobody has fond memories of

C :.,  4:.:  .:  .Ir '5 ...*4:- carrying the sections of the lens, the motor, and
.... 1%/ .1.*'*· f.4:t   . 945 those 300 pounds of compensating weights!

-1-91/.':t \ Throwing the switch on this lens was not only

1 AWSAI 1.  '1,:'·4     ,   *        a proud and historical moment; it was also a
In 1970, the Coast Guard decommis- --......

-ir  ,/.3-'" .J relief andthecompletion ofour most intenseme-V    7     1 1

sioned the Ponce Inlet tower in favorofa skel- L=*,   11         il F.*, .                  fl       lens restoration to date,
etal tower on the opposte side of the inlet                 ,/                  ' 'f. 

 
*                With the construction of our Fresnellens

L  .The third order lens was removed from the         .'.   1 - +         , -  restoration facility and the years ofexperience
lighthouse and eventually sent to the Coast ,(Ii.4 . 491134<   i.     Ii.,  . r-t    our staff has acquired, a whole new direction

...... .-Guard Academy Museum.  In 1973 this lens       ' i I."R.i.'  .-.. .„ -,R/...'. 1161     for our museum has opened.  We now offer

.2                   .  '.- .   ..'..:"  it' .      .1 ' .''l.X..  "               lens restoration services to other institutions.was returned to Ponce Inlet for display at       , ,0-                       .:t-'  *
the Light Station which by then had been   r .  ' fi  .          %t       To find out more, visit us online at www.pon-
acquired by the Town of Ponce Inlet.  In    -      -   '                               . 0,·'-·f:4<4 ceinlet.org.

1.                              I.

1982, condominium construction blocked 1.65. •, ,   1  -2.' 03    .         1
thelightonthesouthsideofPonceInlet,and   A,-t-.1, -131.1-:=r.*..\,       2. :.:   .: 
theCoastGuard asked thatthelightberees-    7 ij40.:  0    11.1 - -    1      1'    1:      "  '*veji'    p ·· 1. . '--7/96,1.                                -   -

i' -2331,$.1  1           '4.,4.- .1 -

tablished intheoriginal tower. Amodern    11 11 t   111.1   .d-1.11 -'t'.0:.:.,
,

-        F, Ir..r---rd,  ,    .*.M-4 -4-*c. 
beacon was installed, but it had been every-    5  iiI  & 1    1 1, 6"       6  1 437:.

"t=If t    'i  * ff* "T*l'Ri i: 1  =  hone's dream to restore the third order lens
to function.

The restorationof the third order, rotating
lens to optically correct function took over two                                                                            I    I

years. We faced many of the same problems 1,1':4:li,111".,f»t   'p-- *  .,i,&-  F"¥i--    .'A- 1 1
we had in the past including the location of a *Apww'l'•,    ..=*'2-1   6        "'    .i_li-  1'    680*7 k

V-*  4114=51    <-44---I'lk-3-09-767;  04(2   ,=good source ofglass. We needed to replace 54
.*1 71tl,30'  .ti# 7.7% -1-#A'.;  10:1,1-S:=-i      *      1,    /.optically correct prisms, and we would have to

devise a method for accurately aiming them.
I,1  »41 t, -. 1,ti-+4-2:.= r 1 11'119,»:>.-             ' Pl".07.The third order lens also required the /4  .4. ***fg/M#4*&4, .... 4.4--'.

complete restoration of the rotational mecha- :4- lin WI'It -Writi:""/,  ' t t 4R .  ." „4'  i '   1<                         '      .t .'Ii 11nism, replacement of the motor and transmis- Top - Volunteers carry one     &1 1,1 1-       1.,1, 'lim#u .  , - . .4 ,1%sion, plus the design and manufacture of two panel of the 3rd order lens,0     N*11  ..,      161**54 LFEi 1 4  1.        , ril-6

t j'Z  Aheres lbkbt t dpscth g   ta         : elatnot renr:oomof t eponce         1<1  5*            .11·;·i't„  ,  9     L * F  1 be reproduced and mounted to the spider i Middle -The rotational
device                   1                 :,       i J Fi'       Tourlantern roorn. forthe Ponce Inlet Lighthouse   *, . k    .d J# |  -iy i  -4.- ,   1: , 17,2      ,4':            .7

Our thirdorder lens has six bullseye flash 3rdorderlensbeing Installed    *61' -,/,  -I' il_''' '640*10   717L;47    '.   b  :41*:
panels in the front, wah reflector panels and     in the lantern room. .   r  v         -  1  '   «·d,44 
two doors with reflectors in the back.  This
meant that the front of the lens was heavier -- ----: 4'VE.
:tlitl'8ntdo e    rat  tae ltt:he      :::;'troooumseof "e ponce Inte,    ,6  1'1 Ut #"4   
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