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Introduction
This is a story about the Xa'col[Tpol) Basic Reflector Types

system of lighthouse illumination. What is                                                                                                                      4
Xa·ro ·cpo'02 It is the Greek word (catop. 4,                        :
tron) for mirror, or reflection, and the light- 1: .. *

house illumination system based on the ...

4            r.....i{t: .,   .5/1      *I   %/  :
principle of reflection was given the name                                           · •.                 ·. ....
Catoptric System in English. =,ail,       1. ..............et"gi':.        t. ......+The major problem with early lighthous-
es was the small output of light from the -,... ,....... \ i
wood or coal fires then being used. Lighthouse 1:.

* \....    '4 \3
designers were constantly looking for ways r:....
to produce more light. Experiments were 4
made with the types of fuel being burned, Flat Plate Spherical Parabolic4
with the design of the braziers, which held the
burning fuel, and with ways to direct or
concentrate the light from the fire. The first Drawing by the author.

method of projecting and directing the light portion of the light is reflected forward in a ical capabilities. The parabolic shape was
started with the design of the reflector. In direction useful to a mariner. very difficult to fashion by hand. Two gener-
this story we will discuss the various types Spherical reflectors return the light rays to al methods of construction were employed.
of reflectors that were used to create the the focus of the reflector where the lamp is     In the early method, a sheet of metal, usual.
'Mirror of Light'. placed. A spherical reflector will appear to ly copper, was fashioned into a mlde parabolic

Reflector Designs
intensify the brightness of the flame, but will shape by hammering a flat sheet using only the
not form the light into a concentrated beam skill of the craftsman as a guide. Later, wood-

Reflection occurs when a ray of light hits useful to the mariner. en molds were carved by hand and checked
a painted or polished surface and is reflected Parabolic reflectors gather the light from against paper or brass templates. The sheets
from the surface. Highly polished metal the focus of the reflector and return it in a of metal were then formed into parabolic
surfaces behave as mirrors,  and when they concentrated beam in the direction the reflec- shapes by hammering into the mold, and still
are made in the shape of a parabola they     tor is facing. This concentrated beam oflight later, iron molds were used to create more
concentrate the light from a light source     can be directed to the horizon and can be refined parabolic reflectors. The copper reflec-
placed in the focus of the parabola. manipulated to provide a very useful light    tors were then polished to form a shinny

There are three basic types of reflecting     for the mariner. However, approximately 30 surface to reflect the light. However, plain
surfaces, Flat, Spherical and Parabolic as percent of the total available light escapes copper was not a very reflective surface and
shown in the drawing. Flat plate reflectors from around the edge of the reflector and is      was soon abandoned. A second construe-
are seldom truly flat, nor are they always not concentrated into the beam. tion method used heavy silver cladding which
highly reflective. A  at plate reflectorreflects Problems with the manufacture of reflec. was bonded to the copper to improve its
light in many directions and only a small      tors kept them from reaching their theoret- reflective qualities. Unfortunately silver
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oxidizes (tarnishes) rapidly leading to the   A Note About Candlepower In 1660, Johan D. Braun designed and
need for continual polishing. The removal manufactured cast steel reflectors in Sweden.The determination of the light output ofof the tarnish and also of the soot left on the They were used at the lighthouse at I.andsort,reflectors and lamps is usually measured inreflector from the lamp flame, when chimney- Sweden, which used one reflector, shapecandlepower,  In the early years of reflectorless lamps were used, caused the need for unknown, and a single primitive oil lamp indevelopment there were no accurate meth-
polishing the reflectors on a very frequent 1669. Braun was given a patent for the use ofods ofmeasuring candlepower and latei; in thebasis. In many cases the silver cladding was these refiectors in lighthouses, in 1681. Oneearly 1800s the methods used were verypolished so much that it was removed from of the more unusual reflector designs was

subjective and unscientific by our currentthe copper surface altogether, returning the invented about 1687 and used at the light-standards. The candlepower is also dramat-reflector to a poor state of light reflection. house of Orskar, in Sweden, which had 6ically affected by the size of the reflector, theWith any metallic surface, a portion of large Braun reflectors, shape unknown, eachtype of oil used as a fuel, the maintenance ofthe light is absorbed into the surface by slight with 2 oil lamps.the lamp and polish of the reflector and by
imperfections, scratches, soot, and the metal Metal reflectors were also used in Geimanyother factors such as the clarity of the airitself. It was found through experiment that at Travemunde  in 1710, where the light-

and alignment of the reflector with the hori-the highest quality metal reflectors with the house had two reflectors and each reflectorzon. In describing the various apparatus in thisbest silvering and polished surfaces still reflect- had a lamp with two wicks. The first reflec-story I have used the candlepower ratings
ed just 55 percent of the available light. In tors in Germmy were purchased from England

developed or estimated by the various inven-
addition, some of the light is lost around the or France. Later in the early 180Os, a German,tors. However, the candlepower ratings should
edge of the reflector and it was determined Johann Georg Repsold, began making less
that only 70 percent of the totallight from the expensive and optically improved reflectorsonly be used as a very rough estimate of the

relative power of each instrument as comparedlamp was actually collected by the reflecton for the German market.to the others and not as a true rating of itsThus the total light collected and sent in a A major attempt to intensify the light fromactual light output.useful direction by a nearly perfect reflector a lighthouse wood or coal fire was made in
is a combination of the two factors just 1727 by Monsieur Bitry at the Cordouan
mentioned or about 39 percent, while an

  

lighthouse in France. The mariners had
average quality refiector produced as little complained they could not see the coal fire in
as 20 percent. the lighthouse from more than a few miles

An Argand Lamp produced between six away. Monsieur Bitry covered a cone of wood
and seven candlepower at any single point of

#Ill:1
Metal with metal plates and suspended it, point

observation. A high quality 21-inch diame- Cone down, above the fire. The reflection of the

ter-silvered-parabolic reflector collected and flames in the metal made the light appear
reflected 39 percent of the total available brighter, but the system was not adopted else-
light from the lamp creating a concentrat. I 'St  /3 '

'

where, probably because soot from the fire

ed beamof light thatincreased thepower of       i=-· 71.3/.,-·) 2- ,gtitfft 111.1 1. . 1.1.    i         constantly dulled thereflectorand made anythe lamp by about 350 times, and thus the 1           . . . . . · i increase in the light very difficult to sustain.
combination Argand lamp and reflector /  1 21:Ii':il \ In  1738, the first mention of a parabolic
produced 2450 candlepowen

4 .
reflector suggests that five parabolic Braun

The most powerful light from a parabol- cast-steel refiectors, each with from two to six
ic reflector is concentrated in the central lamps were installed at the lighthouse at
axis of its beam. At positions as little as 8 Orskar, in Sweden.
degrees on either side of the central axis the Glass Facet Reflectorseffective candlepower is only ten percent of The open coal lantern room of the Cordouan

that in the center, and in areas beyond eight    Lighthouse in France with Bitry's Cone, 1727. The first attempt at a true parabolic reflec-
Drawing by the author. tor in England, was a design by Williamdegrees the light drops very quickly. This

Hutchinson in 1763. In his book'A Treatisenarrow divergence of the light beam required Early History on Practical Seamanship' published in 1777,the mariner to be almost directly in line with
The first reflectors were whitewashed walls William Hutchinson described how his reflec-the front of the reflector in order to see the

and later flat metal plates of polished brass      tors were constructed and employed:
light beam at a distance. The divergence is a

or tin were used, set in the walls behind the "We have had in use here at Liverpool,function of the size of the lamp flame and
open flames from the coal braziers in early reflectors of 1, 2, and 3 feet focus, and 3,5,the focal distance of the reflector, with the lighthouses such as the lighthouse at Harwich,      7 and  12 feet diameter, the three smallest

average reflector's useful beam covering about England. The earliest known use of these     made of tin plates soldered together, and the14 degrees of the horizon, and intense light
reflectors was on the Baltic Sea at the light- largest of wood, covered with plates of look-

covering about 5 degrees. house ofGollenberg now in Poland, which had ing glass, fixed as near as can be to the para-
a single candle lamp backed by a polished bolic curve, and using a copper lamp. The
metal reflector in 1532. cistern part of the lamp stands behind the
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reflectors, so that nothing stands before the .. .                                       were used at the Kinnaird Head lighthouse...

reflector to interrupt the blaze from acting i#b:.:. in 1787. These reflectors used a lamp with four
upon it, but the tube that goes through it, 1

with a spreading burner mouth-piece, to fiI.2 6.                                         rope wicks =lt» re,ectoi and l=,comb'nation produced about 1000 candlepower.
spread the blaze of the lamp parallel to, and The last glass facet reflector of this type was

with the middle of it, just in the focus or
11--2 1 Scotland in 1820.

produced in 1801 and removed from use in
burning point of the reflector. We have a

. 1- 1-

feeding can with oil to stand upon the cistem AR:'brill'Alll"'   1
-

-                  i     1
k. 1,11,1,4':,6. i

of each lamp, with a small brass cock that is -.

711 :1 1turned to drop or run a little according to
the consumption of oil." It#Ed. 1             :- j.':.

The Hutchinson oillamps could be seen ; 1 .1
.
4'. 1     "

\    I..  i.   1.

\/ 1.  ,

from ten miles away, and needed to have 8   r    ... ,
their flat rope wicks trimmed (snuffed) every

24             '';

4 hours. '..
....

Ezekiel Walker ofLynn, England rebuilt the :.      M**h'116:f i
lighting for the Hunstanton lighthouse in Hutchinson's large glass facet reflector, 1763.
1776, and installed lamps with 18-inch para- Drawing  by the author from Hutchinson's «.A
bolic reflectors made of pieces ofmirror glass. drawings.

Ezekiel Walker used facets of mirror glass                                                                                                                    ·.
taI,ering in width arranged in long rows set into                                                                                                                               ':·

a parabolic plaster shell in a metal frame and
fixed in position with varnish and white lead. I.       .....0

Walker's reflectors used a single flat wick
- - -

made of five cotton strands. Walker's glass                                                           -g 7,
facet reflector's gave about two thirds of the I..Gwl..-p..riff-I- Thomas Smith's glass facet reflector circa
power of an equal diameter silvered metal 1787. Photo from the author's collection.

reflector, and were estimated at about 1000        . . -    ,  I   r.flm'"-i  -I- - 7---- .   -imm,4 --- -3
candlepower. DE-rk

34

In 1777, a very unusual reflector and lamp                                        -
was created and installed at the Lowestoft ,[t "t* r-/
lighthouse in England. It was named the

, '1 , 4*.1

'Spangle Light' because of its use of a concave J *    -2    -
.           4#      *.drum on which 4000 glass mirror facets were

Fit 9,0     *-
placed. Surrounding the concave drum was

a hollow tube ring with 126 holes into which TI        '311

short rope wicks were placed. This ring was
fed from a common oil supply and when the Hutchinson's 11-inch metal reflectors used at
126 wicks were lit their light was reflected Point Lynus, England before 1790. Drawing by

the author from Hutchinson's drawing.
from the Spangle drum and out to the sea. Ezekiel Walker style faceted glass reflector
The Spangle Light was first lit in 1778, but circa 1776. Photo from the author's collection.

Later Metallic Reflectorswhile the light was better than the previous

coal fire, the 126 flames used a large quantity During the 177Os, William Hutchinson
of oil, were difficult to maintain, and soot designed a dual tin reflector with a lamp
formed easily on the 4000 mirrors. The having a single reservoir and two wick tubes

,  Spangle Reflector
Spangle light was abandoned in 1796. <         \   with 4000 Facets utilizing rough rope wicks. He suggested that

Thomas Smith, Engineer of the Northern . r-I-I-6 a large number of such reflectors could be

Lighthouse Board in Scotland, built a para- placed in a circle to form a fixed light. He
Amb#*'126 Flames from

bolic reflector made of polished tin in 1786. •    Common Lamp Ring also suggested that the reflectors could be
During the following year, Smith changed \XI stacked, as on a staircase, in different numbers
from polished tin to octagonal reflectors at each lighthouse to provide a form of char-
twelve inches in diameter made of 48 pieces .ill- acteristic to distinguish one lighthouse from
of mirror glass using Ezekiel Walker's design   another. However, this suggestion would only

process. He also a macle larger reflectors with have worked if the lights were placed more
350 pieces of mirror glass set in plaster on a than six feet apart within the lighthouse,The spangle light used at Lowestoft
brass plate eighteen inches in diameter, which Lighthouse, 1778. Drawing by the author. and the observer was within one mile of the
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lighthouse. Beyond one mile, the light from Teulere's design, using Argand style lamps     Bordier-Marcet's Reflectors
the various lamps would have blended in the     made by Antoine Quinquet without chim-
eye of the mariner and become a single light,     neys,  and  had him install  them  in the In France, I. A. Bordier-Marcet, who
eliminating the ability to establish the light- Cordouan lighthouse in France. purchased Argand's lamp factory in France in

house's characteristic. The first polished-metal-parabolic reflec. 1801, and became successor to Argand,
Spherical metallic reflectors designed and     tors used in Germany were installed in the invented the 'Fanal a Double Effet' reflec.

manufactured by Pierre Tourtille-Sangrain lighthouse at Memel,  in what is now tor in 1808, where two lamps were placed

in 1771 were used in the French lighthouse at Lithuania, in the year 1796.
within what at first looked like a single reflec-
ton Actually, it was a compound reflectorSt. Mathieu in 1773. The spherical reflectors In 1803, the Inchkeith Lighthouse received

provided little improvement over the power Scotland's first polished.metal-parabolic
made of two segments each with a different

of the lamp itseM, and were each rated at only reflector Scotland's Northern Lighthouse focus, thus allowing the two lamps to each be

about 30 candlepower. In 1782, the Cordouan Board standardized on 21-inch refiectors for in the focus of a different reflector segment.

lighthouse in France used 80 of Tourtille- fixed lights and 25-inch reflectors for revolv.
This design was supposed to increase the
amount of divergence produced within theSangrain's smaller one-wick refiectors. ing lights. compound reflector and there-by increase

...efits, i.': 16429 -
.

. ..I ts.del its output. However, the design produced
· i ..th·0, · .. 8 '7 · -1      only a small increase in divergence and power,

r. £,t€:.1.2,  '
,« .... I

. „:. while it used a far larger amount of fuel, and..-...k... .., . .....                                                                        +                              was soon abandoned. A 26-inch 'Fanal a.'..  4..F , I :*' m
......1 .. : :... -.

Double Effet' reflector produced about 3800
S. '              .wife:54#      I                                                          i candlepower The word'fanal' means lantem.

kiEWA: :grY.                               '.         '   '    '
:

In 1809, Bordier-Marcet invented the-:                           ;
rir-                                      ...  i 'Fanal Sidereal' reflector where two para-.,„                          2

14 '...                                     r                       -  .4.
./,/g i.: - .i, bolic reflecting surfaces were placed one
m  ·                                               ·                                                                                                                                       above the other Each of the reflecting surfaces...6..6.* iRd                 .....2 :r': i           N'                                hadacentralhole wherethelampflamewas

V
='5. :               .            7..r-*= -4

· ·                                                                                                                                 placed. The Fanal Sidereal reflector was first

1 ./ used in the harbor lighthouse in Honfleur,
... France and the design was patented in 1812.

. f This design allowed one lamp to give reflect-,               I
                                                                                                                                      _ . ,         ed light in a complete disk around the hori-

'

.      4
:  :

zon although, as with all reflectors, 30 percent
ii.·.

,i:. ·,          or more of the light was lost at the edges of
:

*
*i.         the reflector leaving light of 70 candlepow-

t. m#,W--               :2              4 .1 -''1*.
"'NE        er in any direction. One of the largest Fanal

:. y..i. :.  .                                                                      9., A  .  .           r. p        ..                   . lt.18>*. Sidereal reflectors, used in a lighthouse, had
1':Il....

a diameter of 31.5 inches. The range of this
07+ ..wt.r ...

Detail of Tourtille-Sangrain's large spherical Tourtille-Sangrain's large spherical reflectors design was much less than that of a stan-
reflector of approximately 18-inch diameter       used from  1773 to 1805. dard pambolic reflector, causing F31131 Siderealwith two flat-wick burners.

reflectors to be limited mostly to use in            

In 1780, the Chevalier Borda proposed a 6  ...  :....        ,    , :; harbors. One of the major lighthouses to use

reflecting circle ofspherical reflectors, which this design was the Greifswalder Oie light in                  I
t..·, i' · C:·  I   : .   · Germany, wherea'Fanal Sidereal' reflectorwas put under test in France. Borda also

designed reflector lamps mounted in several 1,9.,1';le·::  ,•·:·'·  i '    1
· was installed from 1841 to 1855. It is possi-

11.*...t. ri·.:   ...., a.    .1
tiers on square or polygonal frames that were 6.9.41.>* 4.f. A'.    .    i

ble to see this design still in use today for the

turned on a vertical central shaft, creating a
. :4 F. 14.1, 1„  ./Iwi:•,i  ; 1.9.  .   ,.. trif  1  t     .    -:

· lighting ofwalkways in public places, using an

revolving characteristic for the lighthouse. .., d -Fli
electric light source. In 1860, Sir J. E W.

Joseph Teulere reviewed Borda's design and 7..9.-  Pr) Herschel proposed a very similar design with
.'IZ , the addition of a small reflector in the center

proposed the use of improved parabolic reflec- i.rs..: *1....44r'.
torsandlamps inJune 1783, and Ami Argand                                              :- ..„.up.·.  ' '          near the flame that could beadjusted verti-

4        4'.      ; -1, r. QI'i   ' ··:I       cally
to direct part of the light lower betweenb-...  ..h.proposed the applicability of the parabolic

reflector with his lamp design for use in light-
the horizon and the lighthouse.

houses. In 1790, Borda had Monsieur Lenoir,
a young artist of Paris, create true parabolic thir- Small, approximately 6-inch diameter one-
ty-one-inch diameter reflectors, made of steel wick sperical reflector. All photos this page
and clad with four leaves of silver, based on     from the author's collection.
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In 1823, Bordier-Marcet created another
reflector design, the 'Fanal a Double Aspect'.           1

»                   Dual Lamps
In this design, the rear portion of each of \- - .........-...--,--.........\ -

two parabolic reflectors was truncated and ..3-#- *···---··-·. 4- 1 .-„.„....- --„'.

then the two remaining portions of the reflec- 1\ m ... ... ...... -                             ...                                    --.-.
1 \/ .„'.„„-k.-'., ..I- . ......

1/41 Reinforced        \tors were joined together facing in opposite /,Side · 7    ·'      Weakdirections. A third reflector was added behind jiL: 1 \.       -             Side
the focus inside one of the reflector halves and ...        -      "-  U.

facing the lamp. This reflector cut off any 1  Reflector for Rear Lam p -t-    . -
..

possible loss of light from the side it occu-
pied (weak side) and reinforced the light /   Reflector for Front Lam p .

projected in the opposite direction (rein-                                                                     '         1
forced side). Bordier-Marcet's  idea was to Bordier-Marcet's 'Fanal a Double Effet' reflec- ./ - I   - ,-I.

place these triple-re lector combinations on    tor, 1808. Drawing by the author from a draw-
.

a common rotating chandelier with some of ing in  The World's  Lighthouses  Before  1820.

the reinforced reflectors facing in one direc- Bordier-Marcet's 'Fanal a Double Aspect'
tion and some facing in the opposite direction. Robert Stevenson's

reflector, 1823. Drawing by the author from a
This design would have added only a tiny Reflectors drawing in A Rudimentary Treatise in the
amount to the light produced. The design History, Construction and Illumination of

From 1803 to 1810, Robert Stevenson Lighthouses.was developed just as the Fresnellens came
, worked to improve the design of Scotland's

into use and the 'Fanal a Double Aspect copper parabolic reflectors and lamps. He replacement or trimming, and allowing easy
was never actually used in lighthouses. chose an improved Argand lamp and a true polishing of the inside of the reflector. When

..,.„...--,4.*lf parabolic reflector with a heavy cladding of     the work was completed, the keeper raised the
silver. By 1809, he had succeeded in devel-    lamp back into its preset position, in the.W.. oping a design where the lamp was able to be reflector's focus, and locked it with the ring.

"*r...... released from the focus of the reftector by Stevenson's new refiectors were first installed..
4'*.

7.
0                  turning a locking ring, that let the lamp   in the Bell Rock lighthouse in 1811, and

1

*. -„
· .                                          assembly slide down, allowing easy wick produced about 2500 candlepower

..

n.
..„ 1-8

, 4 *
- eem ... .--':I.-=I'.-.

Lamp InRt

6*--ETT6 i  Raised :1'.ii. Yl
Position , S Fountain

r:.111.641; .rrilt:'.2'i.Je . -         4 *- Fuel Tank
11'il

1

1'91 lA F.  ,lwliE'*'. .,3* *48:4:61=31. 'Nh'Hii'mI . Frame for +   --I =7- - 1 --

Colored /  ,#

Ilip........ililli,i ,il It  .   4                                                                                  '4
. :Liplut:M:'94/MAE",AL, Glass for

'.....,rAE=r-,--=   AN-f--I/4 Characteristic %
Fl .- Chimneyr*                   Mvy./.,2,9,7 I.....'...=t-  Lampin

Fanal Sidereal lantern, 1811. Photo from the Lowered #-4
,„'

author's collection. Position

*.....„Ji........ .............::Ii„......3-- AK-

Mlvi A- i\J•::vAL    ,n..7 1 111 _d' *; wf,52*.: Lamp Burner

- ·:lti-11     -     1 -                                   11                                                                Oil drip  cup-
Bordier-Marcet's Fanal Sidereal reflector,
1809. Drawing by the author from drawing in Robert Stevenson's retractable lamp reflector, 1811. Drawing by the author from a drawing in
Fari E Segnali Marittimi. Lighthouse Illumination 1859.
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American Refiector Designs
In 1810, Winslow Lewis, a sea captain

who confessed that he knew nothing about
lighthouse optics, patented what he called
a "magnifying and reflecting lantem" for light-
house work. His design included a lamp, a
reflector, and a magnifier.

The reflector was circular in
construction                                                     and made of a thin sheet of copper

formed in                                                                              4                                                                                               Adjusting

Oil Level

a generally spherical shape. It was plated with                                                    9 Screws
a slight film ofsilver with the grain and luster                                                    Z '.   il

1 1of tin wear, and when a finger was held near
the  reflector no distinct image  of the finger was                                                                                               S                                                                                 '8

formed on the silvered surface. The early ,i   '' l
reflectors varied in size from nine to 14 inch. ............1'A .-.   -                , 4es in diameter. The larger refiectors were so
flimsy that when they were mounted on their
wrought iron frame they were sometimes                                                           i' 
compressed significantly, altering their form Main frame of
and making their reflection capabilities still Chandelier

worse. In early models, the reflector was                                                 3
attached to the front of the oil reservoir and
in most cases was set too far from the flame
and therefore the flame was not iii the focus
of the reflector. A spherical reflector returns Winslow Lewis-Benjamin Hemmenway lamp and reflector in chandelier
the rays of light back upon the flame and it mounting, circa 1834-1844. Drawing by the author from Patent #3692,
is normal for a portion of the reflected light and descriptions in 25th Congress, 3rd Session, Doc. 24, p. 46 and 27th
to be lost in passing through the flame. By Congress, 3rd Session, Doc. 183, pp. 52,55. (Note: this drawing is based

accident, the Winslow Lewis design, where the mostly on verbal descriptions and may not reflect the exact design.)

flame was too far forward of the reflector
focus, actually helped to allow more of the
reflected light to be used. The light output of
this system was very low, estimated to be less ./. *     1
than 25 candlepower.

Winslow Lewis also produced lamps with                                                                                                          -k  .
larger reflectors, which were mounted differ-                                                                                                                       d

k.

ently and had oil level adjusting screws on                                                                                                                     --0 -
the chandelier in a mounting plate

behind                IH                                    „   A  ".

the lamp fountain, as shown below. An 18-                    3                                              ...11                     .0-         c

i-                .*

-;           4.1inch Lewis reflector produced about 1530
. R

candlepower                0               C --  n
5    0Nearly all of the American lighthouses                                                                                              3         k

from 1812 to 1840 used the Winslow Lewis                   
reflector and lamp designs, and most contin-                                                                                    1
ued to use them until about 1858. Winslow                                                                     1                 -4
Lewis also reported that he supplied the first                                                                           tw
reflector lamps for lighthouses used in              I                        M
Denmark and in Nova Scotia. For Illore infor-                                  Fr                      cMrLmedid *sting

: Iii....

mation about early American reflector designs hter -   11:see 'Early American Lighthouse Illumination'                               ·
in The Keeper's Log; Volume 15, Number 1,                     '   i
pages 16-27.

Winslow Lewis lamp, 9-inch reflector and 9-inch lens, circa 1810-1818. Drawing by the author
from descriptions in patent drawings 1305 and 2901-X, in 25th Congress, 3rd Session, Doc. 24,
pp. 22,37-39, and from an actual lens assembly.
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Fresners Reflectors
The early lens designs by Augustin Fresnel,

in 1823, used flat mirrors to reflect portions
-of the light above and belowthe maindiop-

m I
tric belt of the lens. Later, Fresnel also used
minors with a slight parabolic curve to improve
his design. RA 1...Drummond's Lime Light ..     1'.33 X'7 -. „ ... .. 1. ,

i r.
with Reflector                                                                L                   .,A,

[Vt··-····-······   ···········t

The Drummond Lime Light is produced
by two jets of gas, the one of oxygen and the                                                                            «-45=

. ...........A

other of hydrogen, ignited upon a ball of lime ....
(Calcium Oxide) measuring only three- /m
eighths of an inch in diameter, and placed / .#1 'ic.......t

in the focus of a parabolic reflector. Its light , \ +
is equal to about 264 flames of an ordinary
Argand lamp used with the best Sperm-
Whale oil. It bears the name of Lieutenant
Thomas Drummond, Royal Engineers, who rogpifirst applied it in the focus of a parabolic
refiector for geodetic purposes, and after- \ -/. -
wards proposed it for lighthouses. So intense- ..7. , O=      . .      -

ly brilliant was this light, that in good
atmospheric conditions, observers could see
their shadows at about 13 miles from the
lamp. The lamp with a 21-inch reflector -41
produced an estimated 92000 candlepower.

In 1868, the American Lighthouse Board                                                                           .1.
tried using the Lime light and reported on                                                     U
its usefulness as follows:

"The Lime light required much labor,
there was danger associated with the produc- Drawing from Oeuvres Comp/etes d'Augustin FresneL  m = indicates a mirror.
tion of the gases used, it required expensive
apparatus, and the liability of the lime to
become deranged far outweighed any advan- :

i    t,=
Balls 4*/,6tages in the way of superior illumination /.\. 9 r---- Ball Dispens/ A43-71--tA.--:

which could be derived from it."
The Lime Light was never used in light- f="   S.3     1 1 1 35, 11.5.Cur

1 88!t»       \ ,j pl" r    J./   Bhouses, other than during
trials,  due  to the                                                                                                                                        i    1·6, 1    "1'Ir'-l:  F,1 1 'Iiigreat difficulty in keeping it operational for any                                  .., -'"'11        Lf

:1110. r #i-"ls
extended period of time. You can read more

 w , 5'  './12                                                                            ,  

about the Drummond Lime Light in The

'f/. ,br:i-ur=i-*dip
Keeper's Log; Volume 16, Number 2, page St..1....1.-:---p-/1,
13. 54il'..f«.'r#im'lle'eb

ga,Dis,-  1-__                                                                       ''«-- 1 :Ft=/1.'
control

Thomas Tag's excellent, and well Mechamm) ---'
1

tp 'n

researched, article "Mirror of Light" will .- e=t  ./'Fr·S.---·'-  ----9'
f. r jit- »... continue in the fall issue of The Keeper's Hydrogen Input \ 113*im12& starting with lighthship refiectors, »»=»»t

then explaining glass reflectors and the                                                                                                                           -
development of the parabolic reftectors The Drummond Lime Light with reflector. Fresnel's first First-Order lens, 1823. Photo
used in modem optics today. Drawing  by the author  from The Penny    from the author's collection.

Magazine, April 4,1840.
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