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style Fresnel lens for an interpretive Today a new process is being used to repli-
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museum display,  or even  to  be  ex- cate acrylic prisms. First, a computerized 3-D

-       d km: .: ::.:::E      hibited in the lantern room of their model of each prism shape is  used to create
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. :1 lighthouse. Though glass reproduc- a master. The master is made through a new
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tion is possible, most prefer acrylic    process called "rapid prototyping," which is

- .-     7 prisms due to the more affordable basically a machine that does 3-D printing.
./ price  and the ability  to  tint  the The master prism is essentially grown out of

I.- ' "
1 :      prisms to match the greenish hue of an opaque plastic material.  Next a mold is

'                                                   «41 historic lenses. made from the master. The mold is simply a
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'1-1 Design reverse of the master, or a cavity in which the

fl·'9 liquid acrylic is poured. 'Ihe acrylic material
l        L,t , TrT7ith today's replicas there are sev-      is a mixture of liquid polymer, resin powder,
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W"  steps required in the manu-      and a pigment to add color. The mold filled
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facturing process. The first step is the with liquid acrylic is placed in an autoclave
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design and engineering. Augustin Fres- where it is pressurized and heated at specific

i nel's original formulas are used along settings to assure a flawless part. After the
with computer-aided design tools. The prism is cured, the annealing process takes

shape ofeach prism is adjusted slightly place. This process heats the prism  and
to compensate for the acrylic material ramps  down the temperature  at a certain
being used, versus the original crown    rate to improve material qualities.  And fi-
glass. Once the prisms' shapes are cal- nally, there is the polishing process.

culated, a 3-D computer model is cre- 'Ihis is a lengthy process but has many
Computer model of Fresnel lens used to manufacture ated for manufacturing purposes. advantages. The computerized model assures
prisms and framework. Courtesy Artworks Florida.

Prism Manufacturing
a dimensionally accurate prism shape, which
is important for not only the bending of the
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1:ossets.:Z'a'i  /-)ne of the most difficult tasks in manu- light but also the fit into the brass frames.

admired artifacts in the light-  facturing a Fresnellens is to replicate the The casting allows for an integral color to

4
house community. Mostly built

manufactured by pouring molten glass into authentic. Also, color matching of existing
prisms. In the 1800s the original prisms were be added, which makes the prism look more

in the 1800s,  they are  not only
engineering marvels  but also works  of art. cast-iron molds to acquire the basic shape. They prisms is an option when restoring an origi-

were then fixed to a large table lathe for the nal lens. And finally, the annealing processThe industry faded away in the early 190Os,
meticulous grinding and polishing process. improves the UV characteristics and helps

and even with today's technology, building
a Fresnel lens is a challenge.
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lens manufacturing is no longer a large in- . 3 2 #R
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a number of successful projects around the
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country using both glass and acrylic re.        . -t'Al.."'5.%1,
placement prisms torestore historic Fresnel      1.  I... 9. i ':-f:". "  R:.                                  -
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lenses.   And   most recently, complete   full-            =     =.A'·y· ,1.„.    · · .-I  ,-,    :     I· : -                  '    8     :..'Slir       ·,        ' =     <.'-,.-* 42 .,2.- -
size replicas have been constructed.

The success of manufacturing Fresnel -,1- -  :· ·i .
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lens replicas has been a delight to light- Left: rapid prototype prism; center: as-cast acrylic prism; right: finished prism. Courtesy Art-
house organizations requesting a historic- works Florida.
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prevent crazing (tiny cracks) of the acrylic. Assembly 1,1 i   .,fi .Ii i riti .ti i      it,ITII'l 1    fif te,i 11,1There is no machining in this process. Ma-
chining creates stress in the material and can 9-lle assembly process for replica
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prisms are isolated from the frames with

t e  manufacturing  of the lens frames is hardwood shims and set in place with DAP       1'!4.i i! 1.illit:.1 .t i. : i.! i'ilill     'i 11:i l i l l i t i-......--4.Wl .       -. 1iiiit!1 more straightforward. Historic frames window glazing. This glazing
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molds to give the basic form, and machined and       used on original lenses.
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showing the func-
Light pattern of completed fixed (top) andAbove: A sixth-order brass framework with a wateNet cut profile, ma- tion ofa Fresnellens rotating (bottom) flash panels. Courtesy Art-chined and polished to a mirror finish. through refraction works Florida.Below: Prisms are assembled in brass framework with glazing com-

pound.
and reflection dis-

Both images courtesy Artworks Florida. plays. Showcased in
this same exhibit is

For any other information or ques-
a replica Fresnellens:  :, tions regarding tbe  design  or fabrication..               with one fixed panel and one flash panel, to I ,1, of Fresnel lenses please contact:-H A. w .7.4." .2, , t" ../.... show how they exhibit a unique light pattern.=11:,4 31;Vi-,4, i

One lighthouse has even commissioned the
=' 4' 1 : 4™IL„91-i »*, 1,% Lit' Dan Spmella

manufacturing ofa 1/4-scale model ofits first-
.=r.=: 2 ,=»A= I I '„ '„' : ' :   *::t.  S.... I. order lens, including the pedestal.
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