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French lighthouses.
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was wound by turning a key fixed at the top piston was lowered. These changes signifi-
We are repeating the section on Franchot's of the burner, which operated a pinion gear cantly improved the reliability ofLepaute's mod-
spring operated moderator lamp in this meshed with the teeth of the square rod. It erator lamp. However, the piston was still
installment because it wasn't illustrated was necessary to windup the lamp before it prone to become stuck and its leather seal
in Part I. was first lit each night,  and it was necessary      wore out rather quickly. Most of the world's

to rewind it at the end of about four hours' lighthouses converted to this lamp starting
combustion. The piston, under pressure from around 1860.

Franchot's spring operated the spring, pushed down on the oil, which In this lamp the heavy piston pushed down

Moderator Lamp (1836) forced it Up the oil-feed  tube to the moder-      on the oil only through its ownweight and forced
ator valve whereitenteredthebase ofthebumer      the oil up atube onthe side ofthe lampbody.

In 1836, Monsieur Franchot invented the     and fed the wick. The oil flowed up the tube into a chamber
Moderator lamp where a spiral spring oper- Franchot's moderator lamp was difficult   with a tiny hole located at the end toward
ated piston made oil flow to the wicks through to maintain because its spring drive was prone the center of the lamp where the moderator
a constricted valve known as the moderator to getting stuck, its winding mechanism was needle was positioned. The moderator needle
These lamps were used in most fixed lenses easily jammed, and the moderator valve was allowed a small and highly controlled flow of
in France, and in America when Fresnellenses difficult to properly maintain and provided only      oil to pass into the burner at a steady rate.
were first installed during the 1850s. However,     a very course fuel flow control.

Lepaute's Moderator Lamp PNEUMATIC LAMPS
f.»/" (ca. 1845) Pneumatic lamps operate through the use

Henry Lepaute began to redesign the mod-     of air pressure to maintain a flow of oil or
erator lamp in the early 1840s. He replaced kerosene from the fuel reservoir below the

Pi,on ..18 1 -dentor the drive spring with a much heavier piston burner up to the wicks.
Gear

3 4
Valve

and replaced the wind up gearing with a chain The Wilkins Pneumatic Lamp

2.. drive that allowed the heavy
piston to be   (1837)Piston Moderator easily raised with a crank. The moderatorRaising Adjustlig

Knob valve was replaced with an easily adjusted This lamp is composed of a Reservoir W,Knob1   3 0 - needle valve that moved automatically as the which is filled with oil, a Supply Cistern 'B'
filled with oil, and an Air Chamber'C'. ThereOil Feed

Piston     . Tibeto is a Tube 'D', which passes from the bottom
Lift Rod                   ,   Burner Burner*-< of the Reservoir'A' to the Air Chamber 'C'

'R

Oil Shut             , k through which the oil passes into the Air
Off Valve' Chamber'C.' A Tube'E' from the top of theModerator

Piston
*      /

Needle Air Chamber 'C' passes up into the Supply

Cistern'B.' The main Tube'F'leading to the
=9 Leather . li -I' m.. #/ Crank to burner passes from the center of the Supply

' * 1-f
Washer 1

12*lithn._...-01$0& Cistern 'B' up through the Reservoir 'A'  to
the burner. The pressure of the oil from the

1                           .

oil Reservoir W into the Air Chamber'C' will force

it' Chanber -Cham the air into the Supply Cistern 'B', and cause                     //- the oil to flow to the burner, so long as there
=.»==t='=*=, ,                                                                                                                          is any oil in the Reservoir 'A.

Weighted    The Heap Air.Pressure.
' 11-t -1.- Piston

Franchot's Moderator Lamp, 1836.

Drawing by                        IL
jul-

1

Pneumatic Lamp (1899)
the author from Lighthouse Board drawing. LM.     / -2- -Z =r In 1899, David Heap began to study the
they were not used in American lighthouses significant maintenance problems with theSeal

after about 1865. hydraulic lamps then in use, and created the
The machinery placed in the reservoir of Air Pressure Lamp. This lamp used air pres.

the lamp was formed by a spiral spring attached
  _//to bumer r

sure of 20 psi to push down on the keroseneA       Oil exit

to a lightweight piston. The piston was made                     · and force it to Uow to the lamp. The air pres.
from a sheet-iron disk, fitted with a leather AJC K 16 sure mechanism was very simple and very

washer, and connected to a tube, which fed easy for the keeper to maintain. These lamps
the burner. A square rod with gear teeth was were first put into operation around 1900.
connected to the piston, which served to raise Lepaute's Moderator Lamp, ca. 1845. Drawing
the piston and compress the spring. The lamp      by the author from Lighthouse Board drawing.
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HYDROSTATIC LAMPS due to its fountain and piping producing unac-
ceptable shadows within the lens. The Scottish

The Hydrostatic lamp was the invention lighthouse service chose this lamp for use in
of Peter Kier in 1787. It used the weight of a    all of their fixed lenses starting in the mid

1 1 :0:".g liquid slightly heavier than the oil, which 1840s.

INI ] f..stme:t
would flow below the oil and force it up a The main drawback to the hydrostatic
tube to the wicks. It was not used in lighthouses      lamp was that it functioned based on the rel-

A*=·*Ef Overflow until it was significantly improved through atively minor difference in the density (spe-f /-11 - and Return
1»» /.- Tube the  efforts of the French chemist Thilorier cific gravity) of the zinc sulfate vs. that of the

IJ many years later. oil. If the density of the zinc sulfate solutionA
was not exactly correct the oil would not flowoit            F                           Thitorier's Hydrostatic Lamp
at all or would flow much too quickly.Reservoir · (ca. 1840)

1 HYDRAULIC LAMPS
-TR

-- Thilorier invented an improved Hydrostatic
Lamp. This lamp required the use ofdissolved The hydraulic lamp was very similar to

Supply
cistem E sulfate of zinc and a test instrument called the fountain lamp and was used in all orders

B an'Areometer' to test the density of the dis- of lenses. It was based on gravity feed and

1,    l,
T

solved sulfate of zinc. Thilorier used the zinc consisted ofa reservoir above the lens; another

sulfate in solution as the heavy liquid, which reservoir below the burner to contain the oil
Rowed down  a tube below  the  oil.  The oil which overilowed the burner; a pump to raise,-

#D
4 Air Chamber actually floated on the zinc sulfate and was     the oil to the upper reservoir, and the burner.

C

J
1 1                                                                                                                                                                                                                                                          

                                                                                                                                   Heat
Control

, li'      -  ':3,11·'

The Wilkins Pneumatic Lamp, 1837. Drawing

<,Ntltl Flow *11   - E.by the author. Wl Regulating  :  i . -. Flue  'Sdjustment =" ..
Damper

"

i ,                                »  ---lrdleR

11                  /1=*11
ca          /             f

A-,
i                  oilSolution of Overflow

1

Suifate and Return Fuel Over
of Zinc Tube . Flow

F t- /1. 3 G
Detector

r4-  ,   ··  1 4 *\    c /  Throttle

5/ VAlve

G  6       1              '..                         1                                                              Reservoir

Oil LF

18                                                 fRJE :-----   Lo v,e

R                                                                                                                                                                                                                                                                                                                              9-1 [1.1;
Reservoir

21    s                       #A <-
..,                                                                                                                            /9/      f' - FI Pump

212  -- --                          -   Lever41(1  - ,Thilorier's Hydrostatic Lamp, ca 1840. Drawing
by the author. , LHMA

'     1,-                       ,;        forced up a tube to the burner and On to the ==r- 6-&-65..&,
.. % wicks. Any excess oil that overflowed the

-      burner was collected and returned to the to  Hydraulic Lamp overview. Drawing by the author..Il of the oil tank by an overflow and return from Lighthouse Board drawing.
The air pressure lamp designed by D. R Heap,     tube. The hydrostatic lamp was used to replace
which burned kerosene. Photo from /nstructions

the early unreliable, clockwork driven, meehan-
to Lighthouse Keepers.

icallamps in fixed lights where a reliable foun-
tain or hydraulic style lamp could not be used
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General Operation of a into the top of the Lower Reservoir W through The Wilkins  Hydraulic Lamp
Hydraulic Lamp

a small wire mesh strainer.                              (ca.  1839)
The air flow through the burner and

This lamp was composed of a reservoir toAt the start of each day, the keeper removed chimney was regulated by hand adjusting the
hold the required quantity ofoil for use duringall of the  oil in the Lower Reservoir W.  He Rue Damper Handle'H.' The Upper Reservoir
one night, a supply cistern, and a burner.would then fill the Lower Reservoir 'A' with    'D' had a cylindrical hole through its center.
From the bottom of the reservoir a tube con-

clean fresh oil and close the Throttle Valve Through this hole a sheet-iron chimney passed
nected to the supply cistem. In the end of'E' The keeper then used the Pump Lever    down to the glass chimney. In the upper cover
this tube was a movable stop, to which wasconnected to Pump'B' and pumped the fresh     of the Upper Reservoir'D' was a Heat Control
attached a hollow metallic ball, which served,oil from the Lower Reservoir 'A' up through Register'J', which surrounded the sheet-iron
as the oil in the cistern rose or fell, to regu-pipe 'C' into the Upper Reservoir'D,' which chimney. When the register was open, the
late the flow of oil in the cistern,  and to theheld enough fresh  oil for operation during heated air passed through between the chimney burner. The oil was fed from the supply cis-

the longest night of the year with some oilleft     and the reservoir, producing little effect upon
tern through a tube from the bottom of the

over. The fresh oil filled the Upper Reservoir the temperature ofthe oil. When it was closed, cistern to the burner, and up to the concen-'D'  and then flowed down  pipe  'E'  to  the the heated air was obstructed and the oil was
tric wicks. The overflow of oil flowed intoThrottle Valve 'F' where it could flow no fur- heated by it, so that in cold weather the oil
the overflow cistern.then Note:  in the hydraulic lamp designed     was kept fluid enough to flow easily through

by George Meade it was also possible to pump the pipes. Meade's Hydraulic Lamp (1853)
oil from a storage tank kept in the room below This lamp was designed by then Lieutenant
the lantern room instead of from the Lower George G. Meade, of the United States Corps
Reservoir 'A.' of Topographical Engineers, and erected by

In the evening the lamp was lit by opening him first at the Sand Key Lighthouse in Florida,
the Throttle Valve 'F,' which allowed the oil and later at other locations. It should be noted
to flow up a central tube passing through the that this was the same George G. Meade that
oilOverflow Collector 'K' and into the Burner would become the Generalleading the Union
'G' where it flowed through and over the troops in the battle ofGettysburg, during theHeat
wicks. The keeper lit the oil at the wicks and Control Civil War.
regulated the flow of oil by adjusting the                         ''i';ic Redster Meade's lamp was intended to take the

41' 9.1
*:6..;Throttle Valve'F' and by adjusting the height
'-t, .---:ese voi, place of the French mechanical lamps of the

of the wicks by raising or lowering the wicks Fresnel-Arago and Lepaute patterns, and do
using the individual wick adjusting knobson Flue away with the pumps and clockwork machinery.
the Burner'G.' The overflow of the oil passed Darnper This lamp was previously described in the2         *---Handeover the concentric wicks and back down section 'General Operation of a Hydraulic
into the Overflow Collector 'K' and out a                                                    Lamp.'
small tube into a Sensor Cup, which was a part Franklin Hydraulic Lamp
of the Fuel Overflow Detector. An alarmbell (1863).for Fourth, Fifth, and
was used with the lamps in Fresnellens lights. Sixth Order LightsIt consisted of a lever that was pivoted like a Fuel Over

Flowteeter-totter. One end of the lever was raised Detector This lamp was designed by Captain William
and blocked the alarm mechanism. The other B. Franklin, United Stated Corps Topographical
end of the lever held a small Sensor Cup with                                Throttle

Engineers, and Engineer Secretary of the
a small hole in its bottom. The Sensor Cup Ualve Lighthouse Board. It consisted of four prin-
was located in the flow of the oil from the cipal parts:
overflow of the burner. As long as oil over- 1. An airtight reservoir, with supply tube

Lower attached, resting on the upper ring of lens.flowed the burner, the Sensor Cup was kept  . .

Reservoirfull of oil and the alarm lever was held in                   -- . 2. The burner, with reception tube and
.'' 31

place. If the overflow ofoil stopped, the Sensor . 644 oil level control.
Cup would cease to be filled and the oil within              &,9 Adi.L'. 3. A bracket, with a drip-cup fastened toL i" F PLmt)
it would flow out through the small hole in C - w==-=z-  - · Lever the bottom ring of the lens.

I its bottom. When this happened the alarm lever 4. An oillevel control air chamber opening
was no longer held in the up position and into the reception tube.
the end blocking the alarm mechanism low- -I.-...

Joseph Funck created an almost identical79*92-/1
ered and the alarm would sound. The alarm lamp for use with fourth, fifth and sixth order

usually consisted of a belllocated in the tower lenses in 1869, that also used his float valve
George G. Meade's Hydraulic Lamp, 1853.

or keeper's quarters. After passing through Drawing by the author from Lighthouse Board design to replace the oillevel control chamber
the Sensor Cup the overflow oil was passed drawing. of the Franklin hydraulic lamp.
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Funck's Hydraulic.Float Lamp 011
lantern and invented a new 5-day lantern. He
described his thoughts in a report to the Overflow

(1869) Lighthouse Board as follows:
Level
for Wicks

The major successor to the French meehan- "The eight-day tubular lens-lantems having B     oil Iniet
ical lamp, in America, was a lamp designed proved quite successful so far as maintaining Pipe From

Upperby Mn Joseph Funck, the foreman of the a light without attention during that length Reservoir
American Lighthouse Service workshops at    of time, I believed that it would be advisable *--
the depot on Staten Island, New York. to apply the same principle to a lantern with

C FloatFunck's hydraulic float lamp had a pump, cut-glass prisms, using a lamp with a circular .

$,                 » .     Glass Tubeoperated by hand, that raised the oil from burner and a chimney, and thus obtain a ."'  '\ to Allow
- Visibilitythe Lower Reservoir to the Upper Reservoir      much more powerful light. -                   of oil

through Pipe 'A.' The oil then flowed down The Benson.Lee Automatic Lampfrom the Upper Reservoir through Pipe'B' int Oil Exit
0  (1895)the Float Chamber. The Float'C' was donut -_„ Ar f      2- 1 Reservoirshaped and floated upon the surface of the By 1895 in Europe, the Benson-Lee auto- ,-'

e-m
oil in the glass chamber. In the center of the matic lamp was beginning to be used in bea-                                   D
Float'C' a small needle was fixed that pointed     cons. It had special wicks that were tipped with
upward into a specially shaped restriction in carbon from tar and it required no trimming
the oil inlet  Pipe  'B'  and  when the Float      for four or five days ofoperation. It was chosen
Chamber was full of oil, the needle in Float     for all new installations in Scotland and acted

'C' blocked further flow of oil from Pipe 'B'    like the American 8-day lamp. The Benson- Detail of the float. Drawing by the author from
Lighthouse Board drawing.into the Float Chamber.  The  oil flowed  to     Lee lamp replaced the earlier Trotter-Lindberg

the wick after passing through the Float lamp developed in Sweden, which required
Chamber. As the oil flowed into and over the significantly more technical knowledge to
wicks, some of it being burned, the oil in the maintain.
Float Chamber lowered and the Float 'C'
lowered allowing more oil to enter the chamber.

1,The Float 'C' was adjusted so as to rise and                               '
Flueclose the oil inlet as soon as the oil reached
Damperthe proper height to just overflow the wick, Handle             4

thus maintaining the oil always at the same -*v

Reservoir                         -     r .        '.'.     ..

level. The overflow oil passed down through
an Overflow Collector'D' into the top of the                                         i Li,ALower Reservoir. 11"r+

.

Funck's 8.Day Lamp (1885) r,                                                     1. --='. " . . .         '-p' ,    ,
In the early 188Os, there was a great need

for lanterns that could be used as beacon                          »                                             ... ·      ,  r« i     .i,., * "      8
lights on small piers and as post lamps, fing                                        -                                                                                      .     ..,      . f
tioning as the warning lights for obstacles on : -
the major inland rivers. The problem with
the lamps, in use at the time, was their need

$*rfor constant attention. In 1885, Joseph Funck ..  .1--
fi=St...   -

*-1
Oil Level i.f.p.

developed the idea of adding a large circular Control
tank for oil around the top of the lamp, giving Charnber

The five-day Lens Lantern developed andit the capacity to operate for up to 8 days Burner
without attention. This design worked quite -Ily

,

improved by David Heap. Photo from the author's
collection.                                                                                i

well, but the lamp itself was the old-fash-
ioned flat wick variety and the lens was made
of pressed glass of rather poor quality. The
lamp was also susceptible to being blown out Drip Cup
by strong winds. //
Heap's 5 and 8-Day Lamps (1889)

.h. 1==."«ti  . ,=
Left- Franklin's Hydraulic Lamp. Drawing by the

In 1889, David Heap developed a further              -                                      1. 
improved design for the American 8-day author from Lighthouse Board drawing.
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1
GAS BURNERS ranged from 28 to 108 gas jets and several

stilltarger numbers ofjets were experimented
Monsieur Phillip Le Bond d'Hambersin with. Wigham's gas lamps were used exten.

was given a French patent for producing illu- sively in Ireland.
minating gas from wood in 1799, which was

' 108 Gas Jetsmade by carbonizing wood in a closed retort. .

„i.77        He called his invention the Thermo Lamp, A\
which was first used in the Le Havre lighthouse . ' ' l.M.M.M.1 4'...til

I   ill 1/1111/111
in France that year.                                                                            '                                              L.1    1111111111111 

':1

Oil gas was first used at the Holyhead
lighthouse in Wales in 1820, and from 1819 -/1/-.- --'.r- Gas Pressure

to 1827 Fresnel and Arago experimented f                                                                                                                      Meter
il.Ilt.111-EK--- Regulator
Rild'"Mt/'4:/6//1

                  with the use of gas burners for use within the d'*1,-1¥1El       Main Gas
Fresnel lenses, however, they chose to con- jk **„,6.-*k--         Supply

..=tinue with the use of their multi-wick oil .               »
lamps. Also in 1823, Pintsch gas was tried at
the South Foreland lighthouse in England.
All of these early experiments with gas used 4 ,t= .           i     isimple tube or multiple tube burners.

; '. 71.
A lighthouse built in 1829, known as the "'al.                                                         1rl'Barcelona light, and sometimes called the Pilot Light

Portland light located on Lake Erie, was unique
-m

Gas Supply

because of its fuel source. The nearby town
of Fredonia, New York was the first site in

1.

North America to commercially use Natural
gas, starting in 1821. The Barcelona light- E E#%     -"-
house was located 18 miles west of Fredonia .,-   -t .1

and forpart of its life, it used a nearby'spring'
of Natural gas carried a distance of two miles                                          1
in pipes to the tower to light its lamps. 4                                                      John R. Wigham's 108-let Crocus Gas Burner,
Unfortunately, the Natural gas gave out in                                            + 1856. Drawing by the author.

1838, and the gas lamps were removed.
An effort was made in 1841 to use another The Fresnel-Arago Gas Burner, 1824 Drawing

form of Wood gas known as Rosin gas at the by the author from drawing in Oeuvres de
Fresnel.

Christina Creek light station, near Wilmington,
Delaware. Rosin gas was made through the

PKNTS(18['69   PATENT   OXIL  GAS  17$1£,RS.
heating of pinesap (rosin)  or pine logs in an              --=- __  .                                      Ss'i

#720 * '  4,4  ' « ..« "« "« 'r,3 -'  ..1 "'  « -4-enclosed retort.

After about a year  of trial,                   -,                       _   -                                                                  =c

the effort at Christina Creek was abandoned me
as impractical.

Gas was later used in lighthouses in a
number of countries. However, its produc- f*i e.*%i- 9 /  F=Ft==*

tion, delivery, and excessive heat restricted its 0 ad. -.....1.. *4&43use to a relatively small number of lighthouse                                                                                -
locations. The major drawback was the need -

MO. /It. N..                                   C

for the building and operation ofa gas pro-          Z  L. _              _               r. A, *t··Emr--
duction plant next to each lighthouse where
it was to be used. 1,0FololifiO =5·'C.kt#+AfFM  'I
Wigham's Crocus Gas Burner ,   Bmwwm   ' 1
(1865)

11"11-lon ft_f--, I3  John R. Wigham developed many forms ' 4-Al*imtr -        i   -  TT--1 F;      J   .  |of lamps for use with coal gas in Ireland starting                                                                                                                                                                                                           u

in 1865. His designs were the first that could E L E V A T I O N.

be used reliably and which could be sized A typical gas generation facility that had to be co-located with each lighthouse using gas.
based onthe size of the lens. Wigham's designs Drawing from Trinity House Report on the Re/ative Merits of E/ectricity, Gas and 0/4 1885.
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KEROSENE BURNERS describe some additional features of his orig-

44-11 1."-'19ii'irilit
inal design that he felt Funck was infringing
upon, and began a lawsuit against the IighthouseDoty's Kerosene Burner (1868) &1.4. '.:   '', 4.,  ,,21.-   ' ' Board and Funck. On December 5, 1878

An American ship captain, Henry Harrison there was a final decision of the Supreme
Doty, thought he could solve the problems Court of the District of Columbia. In this
related to the use of kerosene in lighthouse decision Funck and the Government won
burners. He described his efforts as follows: every point and Funck's multi-wick design

In 1866, the idea occurred to me that if was declared to be free of any patent infringe-
paraffin (Ed: kerosene) as now manufactured,                     c                                                                            ment related to H.  H. Doty or anyone else.

with a large specific gravity and safety stan- The Lighthouse Board now had the right to
dard, could be employed in Lighthouse deploy Funck's multi.wick kerosene bumers
Illumination, a great reform in the economy throughout the system.

and intensity of coast lights would be attained.

I accordingly set myself resolutely to the solu-
0 - .Ill"ll". 4- 1

tion of the problem, how this could be effected, 84.  5.-4-,b  -            not only for the one wick burner, but for lamps                       . · 6:LA#* 6
having concentric wicks. After more than  t#- '  i ju' r  .   .    +                                ;5-'2 • 1"  Ar .  4/..  4      . 4. 7

two years unremitting study and experiment, '.41:   . 
r

&*,rf:  ...,r..36£:2 .7.    . :
I  was  successful in discovering the means  of                                                                                                                                                                       · : ,E) . ' . 4,,

791'*i-  ':  i       . " :* f

doing this for all the different orders ofbumers, .* .:411   ;   Dll..,  i  -1

l'it ··i:'f:1.4...  .  ·.t.and that too, without causing any structural
re-arrangement of the apparatus or lamp at

I                                                                                                           i  ..
present in use. French Five-Wick Lamp based on Doty's patent, ,1:iiI. r.       7. 11Doty mentioned the specific gravity of the    ca. 1873. Photo from the author's collection. 54. ....

.·,44

kerosene because the heavier the kerosene the 1 <:.   4      ..... ... 9,7....1
less volatile it was, and therefore the safer it t./. :... -

. 4,1

i3 Z Ill :     9 'was to use.
,-     C   Wi   :.         .3:4The French Lighthouse Service had long -·   '-·,  44-/     J

been considered the leader in technical inno-
-/i.--·.1., 4..,4vation and quality. Captain Doty took sam- 1./...5.- 8  ill,

ples ofhis latest burners and went to Emperor I.I.E.1' i   ./..i
Napoleon III in November 1868, convincing /5/ iii,1 Ir
him of their advantage and requesting that
France put them on trial. Doty's request was Vip=t ,=..A,
granted and a trial within the French Lighthouse -Ii        '  R   )*£i#p
Service was begun in December 1868 and .' 4. I./
completed successfully in January 1869. A . 6:J. inumber ofFrench lighthouses were then con-
verted to kerosene as a fiel, with the Dotybumer
modifications. The French did not use the lillI."Il./Doty burner directly. Instead, they bought
the rights to use Doty's design principals in
their own burner designs.

The French Ten-Wick Kerosene Burner. Photo
Funck's Kerosene Lamps (1876) from the author's collection.

=
Early in 1874, Joseph Funck, the foreman ACETYLENEof the Lamp Shop at the Tompkinsville New

York Depot, was assigned to begin analyzing The Acetylene process was invented by a
any changes necessary in the design ofbumers Canadian, Thomas Leopold Willson in 1892.
for the use of kerosene. Joseph Funck was Willson also invented the idea of generating
given a patent for his version of the kerosene Joseph Funck's Four-Wick Lamp, 1883. This Acetylene inside a buoy in 1904. Acetylene
burner for lighthouses on November 28,  1876.      lamp is of the moderator type. Photo from the      is also sometimes called Dalen  gas.  When
Captain Doty was continuing to further author's collection. Acetylene is employed in lighthouse work,
describe his design and on March 28,1877, the gas is either supplied in cylinders, or is
he asked for a second reissue ofhis patent to generated on the spot.

26                                                                                                                                            Clockworks-Winter 2003

Kraig Anderson
Typewritten Text
Reprinted from the U.S. Lighthouse Society’s The Keeper’s Log – Winter 2003 <www.USLHS.org>



Tn 1896, two Frenchmen, George Claude Beacon, Sandy Hook, New Jersey, in 1903. In England, Sir Thomas Matthews cre-

  and Albert Hess developed a method to In  1904, the development of dissolved     ated a special clockwork mechanism that was
Astore compressed Acetylene by dissolving acetylene was improved when John HOjer     able to time the flash cycles and the turn-on

it in Acetone held in steel cylinders. In this approached the Gasaccumulator Company and turn-off times of unattended lights using

system thegasiscompressedintocylinders filled (laterlalown astheAGACompany),requesting acetylene  fuel. The clockwork was wound
with a porous substance,  and with acetone,      them to redesign the current apparatus. Mn automatically by the same mechanism that pow-
a liquid having the remarkable power of Gustaf Dalen of Stockholm, Sweden solved ered the lens rotation. While its intention
absorbing at atmospheric pressure twenty- the problem with his development of the    was to function similarly to the sun valve, it
four times its own volume of acetylene gas. AGA compound for storing the gas in cylin- could not react to storms as the sun valve
Its power to absorb the gas increases in pro-     ders. He also invented the acetylene flasher could, nor was it able to be placed in the open
portion to the pressure, so that at a pressure      in 1905, which drastically reduced the amount      or on buoys.

of ten atmospheres it will dissolve two hun-     of gas  used. An experimental buoy of the
dred and forty times its own volume of acety- Swedish Pilotage Board, was installed at
lene gas. Kalmarsund, showing a fixed acetylene light

One of the first acetylene gas buoys in the     in 1905. In the following year the buoy was
world was designed by David R Heap, engi- first fitted with the Dalen flasher. The Dalen
neer of the Third District depot, in 1897. flasher reduced the amount of gas consumed
Heap's buoy used three tanks of compressed    and was proven to need little maintenance.

acetylene gas to supply a lens lantern, and The American Lighthouse Service chose
was used in an experiment conducted in New the Willson carbide-water buoy design rather
York harbon than the pressurized acetone cylinder type.

In the Willson buoy the gas was made on the                         '
..---_-    -- Flame Pattern spot by sliding solid calcium carbide through

1 · 1-  · --- · Focal Plane a canvas chute into a fuel chamber in what
was known as the 'charging process'. This

Burner - N
-I process was verydangerous and in 1913 an explo-

rA sion occurred when refilling such an acety-

9-,
\ lene chamber in a buoy on the tender Hibiscus.

Later, America abandoned the Willson design                                                                                 '

11
:

andbegan using pressurized cylinders throughout
..

Burner ]1         1. Pilot Light the American Lighthouse Service.
Pipe Line'', «014 Pipe Line

,/.1.        Ught Period Sun Valve

:-  t   -:3-    - 2  =i .3_ _

Control Knob
The invention of the sun valve became

-

1-'i.- -   - -           -   H lil-R / Regulator to critical  to  the expanded use of acet'ylene in
Rg=- Flasher 1 .5.10 Flasher

.=.-112--- --- pipe Line on lighthouses. Dalen invented the Sun-Valve in
, 5  15      .-- -- -- -,9      r ,-A_L_  J L'; back side 1907 to still further increase the time between

lid gas cylinder replacements. The Sun-Valve
Regulator      - 

t «
consisted ofan arrangement ofreflective gold-

--

plated copper bars supporting a suspended
absorbent black rod. The central black rod

Acetylene Regulator Flasher Lamp. Drawing
by the author. absorbs heat from the sunlight and expands

closing a small valve at its base and shutting
An acetylene gas lamp was installed at    off the supply of gas to the burner (a pilot

the Cloch lighthouse, in Scotland around light is always maintained). When darkness Sun valve. U. S. Lighthouse Society photo.
1900, and the acetylene was used to operate approaches the heat is reduced and the black
everything from the domestic lighting,  fog rod contracts opening the valve and allowing
Signals and the engine house to the light-    full flow of gas to the burner. The central
house lamp itself. In America, a beacon black rod can be adjusted, by means of a

equipped with a generator for producing acety- screw, and the entire sun-valve is enclosed in

lene gas from calcium carbide was placed in a heavy glass cylinden The first sun-valve was
the Mobile Channel in 1902, and this was   put into operation in the little Furuholmen
the first official use of acetylene gas by the lighthouse near Stockholm in 1907. Later Part III of Tom Tag's article on lighting
American Lighthouse Service. Compressed sun-valve designs eliminated the reflective apparatus will conclude in the Spring issue

acetylene was first officially used at Jones gold-plated bars to reduce the cost of the of The Keeper's Log.
Rocks Beacon, Connecticut, and South Hook sun-valve assembly.
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