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AN ACCOUNT
Of‘TEE
CONSTRUCTION AND PRICES

OF

CATADIOPTRIC SEA-LIGHTS,

OPTICAL AND MECHANICAL PORTIONS.

Sea-LicuTs situated upon the coast, and intended to warm vessels approaching it of its
proximity, should be so placed and combined, with reference to one another, as to indicate
either the particular point of the coast on which they are established, and the route to be
followed when they are perceived, or the entrance to a roadstead or port, or the direction
of a strait or current. In the latter instances, lights of a' less intemse brilliancy, and
which necessitate but trifling costs of maintenance, are sufficient.

The great Sea-Lights destined more especially to mark the different points of the coast
‘or the Navy, Vessels from abroad, and Coasters, ought generally to be placed near the
land.  They should also be built at such distances from each other, that when, in ordinary

weather, the one from which a vessel is sailing begins to disappear from sight, the other
which the vessel is nearing should be visible.

It is evident how important it is for mariners, that, as they perceive but oue light on
- upproaching the coast, they should never be exposed to the risk of being misteken, and of
taking the light they have in view for one of those nearest to it. To guard against this
danger, it was necessary to distinguish, by a difference in appearance, all lights which
happened to be situated within a certain distance of each other.
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A great number of experiments have been made in order to diversify the appearance
of the lights; but, even at the present day, the combinations obtained are very limited.
The parabolic mirrors of the old system offered few resources, and almost the only plan
was to vary the time occupied by the different systems of lights in their revolutions, by
augmenting and diminishing the number of flashes and eclipses in a certain given period,
or by interposing coloured glasses, which lessened by ome-half the intensity of the light.
It is to the inefficiency of this system that we owe the researches of Moxsievr A. FrEsvEr,
who, struck by the feebleness of our best parabolic lights, hit upon the expedient of
Lenticular glasses, which he adapted with such satisfactory results both as regards the
superiority of the light and saving of the fuel.

The experience: of both English and Foreign marinexs has set the advantages of this
system beyond doubt, and proved how greatly it is preferable to every other.

This new system enables us to give to different lights of the same order, a difference
in appearance, sufficiently marked to obviate all fear of mistake on the part of the
mariner. For instance, if four lights were to be established on the same line of coast,
the first would be,a light with flashes at intervals of a minute between each; the second,
a light with short flashes; the third, a light with flashes at intervals of a half minute;
and the fourth, a fixed light.

The lights being placed relatively to each other, in proportion to their average range
in fair weather, which is of from ten to twelve leagues, of 20 to a degree, the distance
between two neighbouring lights would be 20 leagues; and that between two lights of
similar appearance, about 80 leagues. This is more than double the distance which could
result from any error in reckoning the course of a ship, even after boisterous weather or a
— . .

The necessities of Navigation require six kinds of lights, differing from one another
in intensity, and classified as follows:—

Lights of the 1st order, Catadioptric.
Lights of the 2nd order, Catadioptric.
Lights of the 3rd order, Catadioptric.
Lights of the 4th order, Catadioptric (harbour lights).
Lights of the 5th order, Catadioptrie (harbour lights).
Lights of the 6th order, Catadioptrie (harbour lights).
_ Catoptric lights were used previous to the contrivance of Catadioptric lights. The
Catadioptric lights possess an advantage of 163 PeF: MEEEE in intensity over those which are
Catoptric.  This fact was proved by Mons. Assessss FreEsNEL on the occasion of his

photometric experiments at the Observatory of Paris, on the 28th December, 1843, in the
presence of Messrs. AraGo and MaTHTEU.
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In the Catoptric system, two sets of mirrors are introduced, so as to reflect such rays
of the lamp as would pass over or under the intermediate dioptric cylinder.

In the Catadioptric system, these sets of mirrors are suppressed.; a Catadioptric cupola
of thirteen prismatic rings for the upper set of mirrors, and a cylindrical system of six
Catadioptric rings for the lower set being substituted for the First Order.

The range of the Catadioptric Lights depends entirely upon the height at which they
are placed above the level of the sea. The number of miles mentioned for each Order of Light is

the average range at the ordinary elevation; but the sphericity of the surface of the sea is the
practical limit to their range, which otherwise would be three or four times as great as the
average stated. :

I divniflin, | foiery YW bpotsls ot
ceeniey & W Mtoplied /“W‘éi/(,j//? . 7% fn b,

%Kmul} /LA_}(L.J.
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SEA-LIGHTS OF THE FIRST ORDER.

Tre Sea-lights of the 1lst order are intended to mark the more advanced headlands, or
indicate the more prominent points of the coast, as well as anchorages, to vessels coming
from the offing. These lights present different appearances, and are designated as follows: —

Fixep LiGHT, presenting an equal distribution of light on all parts of the horizon.

Licar wite Sporr Ecrirses, presenting the characteristics of a -Fixed light, varied
every two minutes and forty seconds by flashes, preceded and followed by short eclipses.

Revouvineg LicHT, presenting alternate flashes-and eclipses at intervals of a minute, a
half minute, or at any various interval of time as may be required.

All Sea-lights of the 1st order are lighted by means of a lamp with a burner of four
concentric wicks. The oil is raised by a very simple contrivance, in sufficient quantity to
feed the flames, and to allow an overflow to refresh the edges of the burner.

The Lantern in which lights of the 1st order are placed, should have an internal
diameter of twelve to fourteen feet, with windows ten feet in height. The Lantern is
constructed of iron, or iron covered with gun metal, or gun metal altogether. All the
exterior surface, which is exposed to the sea air, is of copper. The roof or cupola which covers
the Lantern is composed of sheets of rolled red copper, which are held fast by copper screws.

The frame-work for the glass is made of metal, and is glazed with plate glass at least 8-8ths of
an inch in thickness.

A gallery of metal plates supported upon brackets, for the use of the officials, runs
round the iron platform on which the Lantern is placed, in order to facilitate the cleansing of the
exterior of the apparatus, and also of the inside of the panes of the Lantern. There are
curtains in the lantern, from east to west, to prevent the rays of the sun, which would
penetrate the panels, from injuring the lamp placed in the middle of the apparatus, or
from setting fire to the combustible objects which might be situated in the focus of the panels.
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FIXED CATADIOPTRIC LIGHTS OF THE FIBST ORDER.

—

THE average range of these lights is twenty miles. They are composed of :
Eight Lenticular'Panels, forming a cylinder, in the centre of which the lamp is placed.
Eight Catadioptric Panels, in the shape of a cupola, placed above the Lenticular cylinder.
Eight Catadioptric Panels, placed below the Lenticular cylinder.

The whole apparatus stands upon a fixed frame, placed on a cast-iron column.
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PRICE OF A FIXED CATADIOPTRIC LIGHT OF. THE FIRST ORDER.

————

Optical Portion ... Eight cylindrical 1ent1c1‘x.elaf panels at ‘é‘é A,z, §.0. 0

& Catadioptric portions, upper&and lower ] v $lo.0. 0
Lamps ... .o oo Three four-wick lamps, with accessanes T L-v < 0
Frame ...' ... s... One fixed frame, with accessaries o 1600w
Lantern ... ... ... Onelantern and accessaries (Ju,/.u w g ¥ 32/ 50 .0. 0

Different appurtenances

Difiorent e hundred and fifty glass chimnies ... LY
e of wicks, of each of the 4 Nos. ... .. Le-0-0

Appuritenances. Tin-work, brushes, shamoy leathers, poh:sh]_n1=
powder, utensils, and tools . .

Total - 24 50

Note—If the light is only intended to illuminate part of the horizon, @ certain number of
Lenticular panels can be replaced, on the side looking towards the land, br the same number
of spherically curved foil reflectors, the price of which is

The average range of these lights is twenmty miles.

ﬂ/@ He Cores /L Ll - Zzs

ﬂﬂ/lou(y(, 4&1, /Z%{WM@_@_ Z'é §.—

/éo ~%mw./é-[’//“ﬂm/a/-&w /L'ej/b /lé Sé 3.
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FIXED CATADIOPTRIC LIGHT OF THE FIRST ORDER,
Upon the Systemn of Fresnel.
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CATADIOPTRIC SEA-LIGHTS OF THE FIRST ORDER,

WITH SHORT ECLIPSES OR FLASHING LIGHTS.

THE average range of these. lights is twenty-two miles.

They are composed of two portions, the ome Fixed, the other Revolving. The fixed
portion is composed of exactly the same parts as the fixed lights just described. The
revolving portion is composed of three equidistant cylindrical panels, similar to those
of the fixed light, but the curves of which are placed in a horizontal instead of a vertical
position,' so that in passing before the panels of the fixed light, they each produce, by
their interposition, a similar effect to that of the spherical or annulary panels, that is;
they diminish the divergence of the horizontal rays and unite them into a cone of light, so
as to produce a most brilliant effect in passing before the eye of the observer. It is evident
however, that this augmentation of light can only be obtained at the expense of that
which illuminated the neighbouring parts, and that, consequently, this burst of light is
preceded and followed by o short eclipse.

These three panels arc secured in a metal frame, the motion of which is regulated
by a rotary machine, which causes it to revolve round the fixed apparatus once every
twelve minutes, or in any other given time.

The sea-lights with short eclipses have been lately made in an improved manner, viz:—

All the middle portion revolves, and consists, for the First Order, of eight panels, four
of which are annular and four cylindrical. They are alternated, and, of course, producc
the same effect as in the system above described, but more simply and with a greater
intensity of light.

The proportion of these annular and cylindrical panels may be altered according to
the number of flashes required in each revolution.
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PRICE OF A CATADIOPTRIC SEA-LIGHT OF THE FIRST ORDER,

WITH SHORT ECLIPSES.

Optical Portion ... REight lenticular, eylindrical, and fixed panels a/ég{ J 4hf-0-0

Three revolving panelf/é 1’;24 SV S0 .00

¢Catadioptric portiond topaia.nd bottom $LO.8. 0

Lamps ... ... ... Three four-wick lamps . : L 40
Frames ... Two frames, one fixed, a;nd one revolvma' Wlth

their accessaries . } 280 -0-0

Rotatory Mackine ... One rotatory machine, with its accgssaries ... /25 0 -9

Lantern ... One lantern, with its accessaries sz/Ac},oi 4051?- / £50 - ¢. ¢

/ Fittings and accessary expenses..

One hundred and Afifty glass ch.lm;mes, /,’fa :
Sundry Fittings ... (2af— of wicks, of each of the 4 Nos, tn- L¢. 0

)
work, brushes, shamoy leather, polishing
powder, utensils, tools, &c....

Totel... 2899, 0 .v

The average range of these lights is twenty-two miles

Pk o {rtte Yoo 47 :CL'{'Z
/ . /7’5 iz -Zwm?(

oot it il ez 41

/Q;fmz, hosridin oy 10930
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REVOLVING CATADIOPTRIC LIGHT OF THE FIRST ORDER,

With Short Eclipses. {Improved arrangement.)
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" PRICE OF A CATADIOPTRIC SEA-LIGHT OF THE FIRST OBﬁER,
WITH SHORT ECLIPSES.

(IMPROVED ARRANGEMENT.)

Optical Portion ... % eyfintrind pondusd B5T. - faay .
4 annular panel, .t S5 g e §
gCatadioptric portlons, topk and bot?’%rf’ 3 B0 )/ 27 6 0. ¢
Lamps ... ... ... Three four-wick lamps . 17
Frames ... ... ... Two frames, one fixed and ome revolvmg, th theu'}
accessaries ... 2iv.a. o
Rotatory Machine... One rotatory machine, mth 1ts accessaries ... .. F25.0.0
Lantern... ... ... One lantern, with its accessaries (Ju—ﬁﬁyu frRir/.. §50-0.0

Fittings, and accessary expenses i
Ome fundred amd fifty glass chimnies, /40

Sundry Fittings. ... AL/L—— of wicks, of each of the 4 Nos., tin- 485-0. ¢
work, brushes, shamoy Ieather, pohshmg powder,

utensils, tools, &e. B
Total...Z:fJé- o

The average range of these lights is twenty-two miles.

/Zdé&’"-— bn..o&.../(é Cguf pu,f ;ZJZ g
Z//o ‘/'7% /ﬂ;%q,,ﬁm/

fﬂ/hu,ufﬁw,, bt S e } ,ié/(/
for i e ?7& RS 1y

/éc W %W XLI,.// £ { ot D
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REVOLVING LIGHTS,

WITH ECLIPSES AT INTERVALS OF A MINTTIL.

THE average range of these lights is thirty-three miles.

They are composed of—

Eight gonular pavels, with a focus of 36} inches; 39% inches in height, and 30% inches
in breadth, formidg a polygon, in the ccntre of which the lamp is placed.

These eight pancls are placed upon a moveable frame, which a rotatory machine
causes to describe a complete revolution once in every, eight minutes.

The moveable frame is so armnged as to allow another frame, which is immoveable.
to be placed within it. The latter frame comprises the following parts:—

Eight Catadioptric panels in the shape of a cupola placed over the polygon.
A cylindrical system of six Catadioptric rings placed bencath the polygon.

The whole rests upon a metal column.



CATADIOPTRIC LIGHT O¥ THE FIRST ORDER. UPON THE SYSTEM OF FRESNEL,
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PRICE' OF A LIGHT OF THE FIBRST ORDER,

WITH ECLIPSES AT INTERVALS OF A MINUTE.

——

- Optical Portion ... Eight annular panels w(’%f?" -7-!4 //t
Upper Catadioptric portion ¥ o,., ‘4% bo.. 48
Lower Catadioptric portion 9/1,4,‘04,“{{4;— J4o 130L,.. & 50
Lamps ... ... ... Three four-wick lamps ... §2 .0.0
Frames ... ... ... Two frames, and their accessaries 230 .0.0
Rotatory Machine ... One rotatory machine ... - 44904
Lantern... ... ... One lantern, and its accessaries.{/a, - x,[ﬂ(’?‘/_/ o Pf0. 6.0
Appurtenances, and accessary expensés, ...
. One hundred and fifty glass chimnies, 134 [l
Various of wicks, of each of the 4 Nos.,, tin-work, 48.a.
Appurtenances. brushes, shamoy leather, polishing powder,
tools, &ec.
~ Total... 26/4. 0. @

The average tange of thess lights is thirty-thres miles.

/f/aum 4.4 wns i/ 1 Lo . 55 e i ‘Z'Zt?l
.. }/Z e o Lo,

MR ‘v{mm anlon,, Z’AZﬁ,__,

///#/ghkhdc Mwﬁmsf %«74/: // ><,j2
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BREVOLVING LIGHTS,

WITH ECLIPSES AT INTERVALS OF A HAL¥F MINUTE

Tre average range of these lights is twenty-seven miles.

They ,are composed of—

Sixteen half panels (anmular) of a focus of 36} inches; 39} in height, and 143 inches
in breadth, forming a polygon.

A moveable iron frame on which these sixteen half panels are placed.

This frame is moved by a rotatory machine, which causes it to describe a complete
revolution every eight minutes.

Eight Catadioptric panels in the shape of a cupola placed over the polygon.

A cylindrical system of six Catadioptric rings, placed beneath the polygon.

The whole is placed upon 2 metal column.
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PRICE OF A LIGHT OF THE FIRST ORDER,
WITH ECLIPSES AT INTERVALS OF A HALF MINUTE.

D e —

Optical Portion ... Sixteen half panels (annular) 44%23" ééés"
‘ Upper Catadioptric portion 7/ ssed Q/{,é é 4.5 .
Lower Catadioptric portion S’ﬁ‘.._,_é, .&é,;f_‘hf 0Y /258, o .

(74

Lamps ... ... .. Three four-wick lamps §4.0. 0
Frames... ... ... Two frames and their accessaries Z& O 0= &
Rotatory Mac/’zme One rotatory machine 0. o
Lantern .-« .. One lantern with its accessaries . //“’/7‘ 4 )&jz / é" 2’0 i %

Appurtenances and accessary expenses-—
Various Ona}ilngzed ind ff'ifty %lass% ct]}lllmlzesN 12 01;511
of wicks of each of the 0s., tin- /
Apgrengenaices, work, brushes, shamoy leathers, pohshmg - 49’ o0

powder utensﬂs tools, &c.

Total... 24.5%. 0. ¢

Tke average range is twenty-seven miles.

o e {a«w 7&5//WZ2":24&

,Lﬂta,m/% cer

Cf% z,,,/ .
7[ M/w{ 71&/%5%“4 i

/j_j& /fm_%&/ﬁ %Mw’&»\a /-‘-—/Ld /(7(32_
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MIXT APPARATUS OF THE FIRST ORDER.

_—

Sga-LigHTs of the First Order, with Eclipses at intervals of a minute and at intervals
of 2 half minute, were once made in a different manner.

In place of the upper Catadioptric portion, a combined system of eight lenses and plane
mirrors was used. Economy in the first outlay could now be the only reason of adopting
such an atrangement, inasmuch as the intensity of light of the present upper portion is
sixteen per cent. stronger than that of the old onme.

The average range was respectively twenty-six and twenty-four miles, for the lights
with Eclipses at intervals of a minute and at intervals of a half minute.
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PRICE OF A LIGHT OF THE FIRST ORDER,
WITH ECLIPSES AT INTERVALS OF A MINUTE.

(0LD ARRANGEMENT.)

Optical Portion ... Eight annular panels %‘%5\5’ 4&/ L.o. 0

Eight pyramidical lenses and their plane mirrors ... // F o fn 2

Lower Catadioptric portion ¥ f@nclf A z‘,é#f v 366 - 6. G
Lamps ... ... ... Three four-wick lamps ... f‘#ﬁ 0. 0
Frames ... ... .. Two fromes, and their accessaries ... s AP P B
Rotatory Machine ... One rotatory machine ... s we JAFe &a
Luntern... ... ... One lantern, and its accessaries {Ju’ /u.;,w {(«#_f 2 // ?%0.4. ¢

* Appurtenances and accessary expenses:—
Various \On hundred and fifty glass chimnies, \1¢
o of wicks, of St of 4he 4 Nos., tin- L§. 0. 0
work,  brushes, shamoy  leather, polishing

Appurtenances. )
\ powder, tools, &e.

Total..7 3/¢./6 - o

The average range of these lights is twenty-six miles.

Vg/éA/A o b aée s /é, m,:ﬁ'%/i.
7 . 7/14 9&4« 7%7{(!/\7%“6,/ %Z?

oy okt b il

,/éﬂ /é//’w,««/(/ ﬁ“l//f,;.qr/év"&;t_/ K‘*;“’ /{‘432
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PRICE OF A LIGHT OF THE FIRST ORDER,
WITH ECLIPSES AT INTERVALS OF A HALT MINUTE.

(OLD ARRANGEMENT. )

Optical Portion ... Sixteen half panels (annular) al gﬁ e b4Y . 8
' Eight pyramidical lenses and their plane mirrors... /7 0.

ag

-

Lower (Catadioptric portion 9 ﬂMa/L- 11f 360.0 .0
Lamps ... ... ... Three four-wick lamps o
0

. 54, o
Frames ... ... .. Two frames, and their accessaries e e 250 .0
Rotatory 1{acﬁme One rotatory machine ... e [fLE. 00
Lanéern ... ... ... One lantern with its accessaries. /w };,_,V,, ﬁ(j;,/ §¢0 -0 -0
7 Appurtenances and acccessary expenses,—
Various }O e hundred and fifty glass chimnies ...13¢ ...
/ Aot wicks, of cach of the 4 Nos. ... .. L§. 0.0

Appurtenances. Tin-work, brushes, shamoy leathers, pohshmo'

powder, utensils, tools, &e.

| Total 22/4- /6

The aversge range of these lights is twenty-four miles.
YA ngm 7 %52.
/ e Lt 27 -
T i et u P %20_,

/L{/ %M/C mm,/tmd /-aym // ;LZZ,.
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ANNUAL COST OF A SEA-LIGHT OF THE FIBST ORDER.

——eee

Of Rape Seed Oil, :d:/ﬂoo %’(@/w;mm«u,{w/m/

Wicks and glass chimnies

Linen, spirits of wine, polishing powder, putty, &e.
Maintenance of lamps and cords of rotatory machine

Ditto windows of lantern, and pamh.ng them

Ditto appurtenances i e

Salary of the two keepers ...
” head keeper ...

" second keeper...
Firing for keepers %
Expense of superintendence ...

Total...

The annual cost above specified is the same for all Sea-lights of the First Order,
whatever may be their difference.
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SEA-LIGHTS OF THE SECOND ORDER.

INTERNAL DIAMETER, 4 FEET 7 INCHES.

Tre lights of the Second Order ought generally to be placed at the mouths of large
rivers or on shoals surrounded by shallows.

They are capable of presenting the same appearances as Sea-lights of the First Order.

They are lighted by a lamp with three concentric wicks.

This lamp, which is of smaller dimensions than those of lights of the First Order,
is constructed on the same principle.
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FIXED CATADIOPTRIC LIGHTS OF THE SECOND ORDER.

INTERNAL DIAMETER, 4 FEET 7 INCHES.

TEE average range of these lights is sixteen miles. They are composed of:—

Six panels of a focus of 27} inches, forming a Lenticular cylinder of 4 feet 7 inches in
diameter, in the centre of which the lamp is placed.

Six Catadioptric panels, in the shape of a cupola, placed above the Lenticular cylinder.
Five Catadioptric panels placed beneath the Lenticular cylinder.
The whole is fixed upon an iron frame placed on a metal column.
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PRICE OF A CATADIOPTRIC FIXED LIGHT OF THE SECOND ORDER.

Optical Portion ... Six cylindrical panels at éZ/ 5 o Z{Zf’ fow
Catadiogggdportions upper and low&?"ﬂ e FY a,..P/-} 7?5’/. . v
Lamps ... ... .. Three faer-wick lamps, and their accessaries ... i Sl
Frame ... ... ... One fixed frame, and ifs accessaries ... 4
Lantern... v ... One lantern, and its accessaries... (J@.M-_& ;(_32,/ ?2;5060 i
Various }Various appurtenances ... .. = .. e\
Appurtenances. § One hundred and fifty glass chimnies ... ey 24.7.0

P A
Total... /620 -0 .0

Same remark as for Fixed Lights of the First Order.

e nvmganngeofthmﬁght;ia sixteen miles.
Tachiscy W ffpan e - Ao K et £/
B o«s . 4%6;;; ’(aeewdmé ... i/‘?\'
Cotiinge b domironAbvifirl - ffnitas =/

/ﬁc,/ém{/a.vé %WA/—‘{:ZJ /4//, 17 .
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CATADIOPTRIC LIGHTS OF THE SECOND ORDER,

WITH SHORT ECLIPSES.

THE average range of these lights is nineteen miles.

They are composed of two portions, the one Fixed, and the other Revolving. The fixed
portion is composed of exactly the same parts as the fixed light just described, and the revolving
part is the same, only smaller, as that of the light of the First Order with short eelipses.

. The improved system, as described for the lights of the First Order, with short flashes,
is likewise adapted to this order.
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PRICE OF A CATADIOPTRIC LIGHT OF THE SECOND ORDER,

WITH SHORT ECLIPSES.

(ﬁxw/

Optical Portion ... BSix Lenticular cylmdncal panels, fixed ol él{{’/ {ZW \
ja? 7. a

Three ditto moveaﬁ Al 4 v {lo.
({ Catadioptric portions, upparSand lower \ ..ﬁ«’-‘
Lamps ... ... ... Three three-wick lamps ... . S
Frames ... ... Two frames, one fixed and one revolvmo : /7 4. -
Rotatory Maclzzm One rotatory machine ... 724
Lantern.. .. One lantern, and its accessaries Mu Z/ 32 / J
o9 .
Varzbus Appurtenances and accessary expenses .. .
Appurtenances } Ope hundred and fifty glass chimnies ... 3 é —_—

v
Totel... F=/920 . 5. 0

Same remark as for a Fixed light of the First Order.

The average range of these lights is ninetcen miles.

‘%“/}“"* £ = ol %27-
N f?/& %mﬁaé%u‘w k-

Gnﬂ.,_a b(maﬂ——n 44/:/1, ﬂ.’;; % ~
P g /&,  ALu

,/ng_,c Aoy fuye 1.
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PRICE OF A CATADIOPTRIC LIGHT OF THE SECOND ORDER,
WITH SHORT ECLIPSES.

(IMPROVED ARRANGEMENT.)

Optical Portion ... 3 cylindrical panels axz % 4? ‘I[/ Yhoa—
G annular p% d L5 . w Lyl 0
4 Catadioptric portions, upper}md Towid } v S0 y 74’5" 5.0

Lamps ... ... ... Three three-wick lamps ... ” /J Y A
Frames... .. ... Two frames, one fixed and one revolvmg /; £y s
Rotatory Mackine... One rotatory machine ... . T o e
Lantern ... ... One lantern, and its accessaries ( Jea %.‘j/, 44 éf ?/ oo . .
Various }A. purtenances and accessary expenses . J

Appurtenances. | One hundred and fifty glass chimnies } 236-2. 0

Total... /£00- ¢. ¢
Same remark as for a Fixed light of the First Order.

The average range of these lights is ninefeen miles.

N.B.—SBee mnote, page 7, respecting the number of cylindrical and annular panels.
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REVOLVING LIGHTS OF THE SECOND ORDER,

WITH ECLIPSES AT INTERVALS OF A MINUTE.

Tur average range of these lights is twenty miles. They are composed of :—
Eight annular panels of 32} inclres in height, 233 inches in breadth, and a focus of 27}

inches, forming a polygon, in the centre of which the lamp is placed.

These ight panels are arranged upon a moveable frame, which is made, by a rotatory
machine, to desciibe a complete revolution in eight minutes.

The arrangement of this frame is of such a nature as to allow a fixed frame to be placed
within it. This latter contains the following objects :— ‘

Catadioptric panels in the form of a cﬁpola, placed above the polygon.

A cylindrical system of six Catadioptric rings placed below the polygon.

The whole rests upon a metal column, or the rotatory machine.

In some cases six annular lenses only are used instead of eight.
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CATADIOPTRIC LIGHT OF THE SECOND ORDER, UPON THE SYSTEM OF FRFSNEL.
With Eclipses at intervals of half.a-minute
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PRICE OF A LIGHT OF THE SECOND ORDER,

WITH ECLIPSES AT INTERVALS OF A MINUTE.

Optical Portion ({ fHabt annular panels a‘/[/' g Z Zﬂ"

Lamps ... ... ... Three three-wick lamps, ...

Frames .}, .., Two frames, one fixed, and one revolving
Botatory Machine ... One rotatory machine
Lantern ...

Various ) Appurtenances and accessary expenses ..

Appurtenances. ) One hundred and fifty glass chimnies ...

Catadioptric portions, upper imd fd Wef % ve. @L}/E’Cf =
S ;; /7.
/ .

One lantern, with its accessaries [ pA‘l; ¢ 9{, ¢ 4 7_ / 24.

500 0.

§ -?é-o.

Q_.QQQQQ

Total...

Same remark as for Fixed Lights of the First Order.

The average range of these lights is twenty miles.

/Z,/é
% ‘/ @Lw% }( Leciddanies ﬂﬂ‘

/;b%\,wﬁ Mﬂfi& /m}/c 32

/500 . o .

%MW”’ O~ /mfé, CM&/ gzz‘
£ /¢
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PRICE OF A LIGHT OF THE SECOND ORDER,

WITH ECLIPSES AT INTERVALS OF A HALF MINUTE.

Optical Portion ... Twelve annular panels { é«.d 4’ Z'ZZ-Q- ‘Z/ZZ 3. A
0 e1 5. $-

{ Catadioptric portlons, up r and 1 go0.
Lamps ... ... ... Three three-wick lamps ... " . 5 : /l o
Frames ... ... .. Two frames, one fixed, and one revolvmg e 7J o. ¢
Rotatory Maching ... One rotatory machine ... J24. 0. ¢
Lantern... ... ... One lantern, and its accessaries /r,c Mo {‘?LJ’L / J 00 0. ©
Various ~ { Appurtenances and accessary expenses . 2 : 0“ &

Appurtenances.

/

i
Total. .. f—/f‘yda -a -4

Same remarks as for fixed lights of the First Order.

The average range of these lights is ninetecn miles.

L‘yol{m b deaitle KMJ,/ o/ by{;,\,g’gf;j_ iéJ

/(j& Lol ))//dccu,/l.mw )—f

s |
Clkga . £ ?“%7/ LWL

%(_%h\n‘// %J[///ﬁﬁm/ /tyb 9
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ANNUAL COST OF A LIGHT OF THE SECOND ORDER.

e

Of Rape Seed Oil, 3500 %/%@ﬁﬂ/m/hﬁ-—b/‘ /Wé’“«‘ /
Salary of two keepers

Wicks, and glass chimnies . : A

Old rags, and polishing powder

Firing for keepers
Painting, and renewal of plate glass of la.ntem

Costs of keepmt, up fittings of 1amps, and expenses of super-
intendence’ ... i s

Total...

LIGHTS OF THE THIRD ORDER.

INTERNAL DIAMETER 3 FEET 3% INcHES.

Lights of the Third Order generally serve to mark the mouths of rivers, the entrance of
roadsteads, and ports or places of anchorage.

These lights cannot advantageously present the same varieties as the lights of the
preceding orders. The number of their variations is restricted to the two following, viz :—

Fixed lights.
Lights with short eclipses.
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e e S
They are lighted by a lamp with two concentric wicks, consuming ,;Z’a { Aof oil an hour:
this lamp, which is smaller than those of the 2nd Order, is constructed on the same principle.

The lantern of these lights is S feet 4 inches in internal diameter, and the height of its
windows is 6 feet.

FIXED CATADIOPTRIC LIGHTS OF THE THIRD ORDER.

The average range of these lights is fifteen miles. They are composed of:—
Four panels, 27 inches high, 23 inches broad, and with a focus of 1
' Lenticular cylinder, in the centre of which is placed the lamp.
Two half panels, forming a door, to facilitate the necessary attendance on the lamp.
Five Catadioptric panels, in form of a cupola, placed above the cylinder.

9% inches, forming a
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PRICE OF A CATADIOPTRIC FIXED LIGHT OF THE THIRD ORDER.

Optical Portion .... Four fixed cylindrical panels czﬁ Zél ZZ/ ?—

Two half panels as door..

Five Catadioptric panels .. g / /{ﬂ?’ (o -0.0
Lamps ... ... ... Three two-wick lamps, and thelr aceessaltes ... Jb = 4 b
Frame ... ... ... One frame, and its accessaries ... d2 . 0. ¢
Lantern ... « ... One lantern and its accessaries . {/a,/e?a Z/;H’Z/ DLO . . 0
Various { Appurtenances, and accessary expenses ... 2. ¢. ¢

Appurtenances. | ,

g

Total...fs) / 5 a .0
The average range of these Lights is ffteen miles.

ZV&V i TR L2,

0 A b Kpotin o R e
» f/ 4._
thqu, /m/cre ,@W % e '

A%@L O msntins Ly 3.
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CATADIOPTRIC LIGHTS OF THE THIRD ORDER,

WITH SHORT ECLIPSES.

TeE average range of these lights is sixteen miles.

They are composed of two parts, one Fixed, and the other Revolving. The fixed part is
composed of exactly the same pieces as the fixed light mentioned before; the revolving part is
the same, only smaller, as that of the light of the First Order with short eclipses.

PRICE OF A CATADIOPTRIC LIGHT OF THE THIRD ORDER,

WIIH SHORT ECLIPSES.

Optical Portion ... Four cylindrical panels 24~ zé.fu?_ zZ/Zk
Two half panels, forming door 7215
Three revolving cylindrical panels . -
Five Catadioptric panels, 1 '1??1: . cupola -3 §#. 0- 0
Lamps ... ... ... Three two-wick lamps ... ; s 30- ¢. ¢
Frames... ... ... Two frames, one fixed, one revolvmg, mth their , _
accessarics ) } /104 0.0
Rotatory Machine  Rotatory machine, and its accessaries §o0. ¢. ¢
Lantern oo .. One lantern and its accessaries -(u,/..f/q 4t .. 3%0. 6. ¢
Various ‘
Appurtenances. 24 .04 6

Total... E:Z so2d . 0.0

The average range of these lights i3 sixteen miles.

foting o T 77 oo Qontte Frpes AL
o T Sffnectisd e SI A
¢ 1/1941 .. A— 4‘ Rl -l A
m71/f m@gﬂ T Z[{ Mm’ 'A v
=, ., (45, ,{3 ’ ;
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ANNUAL COST OF A LIGHT OF THE THIRD ORDER.

Of Rape Seed Oil, gt //72. (,L 47.4» @md //A/ réﬂ/[/

Salary of two keepers
Wicks and glass chimnies ... -

Firing for keepers
Old rags and polishing powder
Pa.mtmg ard renewal of plate glass of the lantem

Maintenanee of several appurtenances of the 1amp, and cost of }
- superintendence ... .

Total...
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Fresnel’s System.
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FIXED LIGHT OF THE FOURT! ORDER.
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LIGHTS OF THE FOURTH, FIFTH, AND SIXTH ORDERS.

(HARBOUR LIGHTS.)

Tee lights of the Fourth, Fifth, and Sixth Orders are intended to mark the entrance to

a port, or the direction of a strait or current.
These small apparatuses present only two kinds:—

Fixed lights.
Lights with short eclipses.

FISXED LIGHTS OF THE FOURTH ORDER.

INTERNAL DIAMETER 19§ INCHES.

Tee range of these lights is twelve miles.
They are composed of a Lenticular cylinder, in the centre of which is the lamp.

Five Catadioptric prismatic rings, placed above the Lenticular cylinder.
Three Catadioptric prismatic rings, placed beneath the cylinder.
All these different parts ave fixed on a brass frame.

K
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PRICE OF A FIXED LIGHT OF THE FOURTH ORDER.

Jbo ¢

Optical Portion ... .Apparatus illuminating the entire horizon, metal l %

/20. 0. ¢
‘ candelabrum, and accessary pieces..
Frame ... ... ... One frame, and accessaries : § 0.0
Lamps ... ... ... Three lamps : /2. a.0
Lantern e «.. One lantern, and its accessaries .. c/a., aya/ 4—’457 . /tdo. 0.0
Various i Appurtenances and accessary expenses /... 28 .

Appurtenances. }

p// ,_fm@/w/{b /94(4/ 244{
Zanlon Yeteer Moot - , ,
ol Mg o Loreflerl — Zm Total... 3 /0 . o. ¢

AF™— { <me -

A S LIGHTS OF THE FOURTH ORDER,
IIeryatia_ < /L J ke

WITH SHORT ECLIPSES.

INTERNAL DIAVETER 194 INCHES.

THE average range of these lights is fifteen miles.

They are, like those of the preceding orders, composed of two parts, the one Fixed, and
the other Revolving. The fixed part contains the same pieces as the fixed light above mentioned,
and the revolving part is composed of two cylindrical panels, placed on a moveable frame,
performing a revolution every six minutes.



With Short Eclipses.
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PRICE OF A LIGHT OF THE FOURTH ORDER,

WITH SHORT ECLIPSES.

Optical Portion One fixed apparatus, illuminating the whole of the
horizon, (metal mountings includeg) { 120 o
Two revolving panels ... 4. 2/2.. ... .. 24y.o.
Frame ... One frame, and its accessaries ... fo.a.
Lamps ... Three lamps, and their accessaries Z 2- a
J

Rotatory Machine... Qne rotatory machine, and its acgessaries

. & .
Lantern... ... ... One lantern, and its accessa.nes :/&%a—}:# 4’%? / (6 .-
/ 4

Various }Appurtenances and accessary expenses
Appurtenances

] .
e Qa6 Qo & o

ZA K a Lt b Q. /7rw/ Z,l/
/ }CZ Lo o Konee i %*—Z{?é
wnlie JTL Yfnats //ué/» teh Zﬁw/wé 3
‘ Z% (o e L

%c/gmm,o/ Mm‘,é’w %7/., 3¢
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FIXED LIGHTS OF THE FIFTH ORDER.
INTERNAL DIAMETER 143 INCHES.

—_—

THE average range of these lights is f miles.
They are composed of a Lenticular cylinder, in the centre of which is the lamp.
Five Catadioptric prismatic rings, placed above the Lenticular cylinder.
Three Catadioptric prismatic rings, placed beneath the cylinder.
All these different parts are fixed on a brass frame.

PRICE OF A FIXED LIGHT OF THE FIFTH ORDER.

///m‘m%%‘i A LTz e W

The price of an apparatus illuminating the whole

horizon, or 360, is } /Z- v. G
An apparatus ﬂlummamnb 270°
An apparatus illuminating 180° ..
Suﬁp oritr oF e } A metal candelabrum and accessaries .. :«‘.j
pparatus
Lamps ... ... ... Threelamps /.
Lantern w. ... One lantern, and 1ts accessaries . j/ /b0 /i by . 0
Various Appurtenances, and accessary expenses P
Appurtenances } ‘Wicks and glass chimnies Z// {

// m”tvf/ o double Bt K/g Tofal---f/z{/d 0
L-‘vm;.] > /{,v /./m«abfnv " //é"‘/“‘”/—’ﬂ{ ,\M&W%Z

@"L"—‘_,__Mv—’ é/m«

,/./ /Zmﬂmj ﬂ/dm‘,é};/ Kﬂ.(,(, J9 .
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LIGHTS OF THE FIFTH ORDER,
WITH SHORT ECLIPSES.

INTERNAL DIAMETER 143 INCHEs.

THE average range of these lights is . . f . . miles.

They are, like those of the preceding orders, composed of two parts, the one Fixed, and the
other Revolving. The fixed part contains the same pieces as the fixed light of the same order,

#nd the revolving part is composed of two cylindrical panels, placed on a moveable frame, per-
tOl'IIllnf" a revolution every minutes.

PRICE OF A LIGHT OF THE FIFTH ORDER,

WITH SHORT ECLIPSES.

Optical Portion One fixed apparatus, illuminating three-fourths of ]

the horizon ... § -]

Two moveable lenses ..o z‘.é./ﬁ . o 20, o. o

Frame ... ... ... One frame, and its accessaries ... wn AP0 B . B
Lamps ... ... ... Three lamps . e SFw F, @
Rotatory Machine... One rotatory machine, and its accessaries sn g 6 a. ©
Lantern One lantern, and its accessaries ... . b6u. o ~ o
Various } Appurtenances, and aceessary expenses... e f €. 0. ¢

Appurtenances.

Pishs, affomee s e Gooble Cacs 25
% /MZZ« Kﬁca/ﬂ %j T g
ateef - otalé"f_:'j’,}f e 0. 0

wp.,;]._, b ZM “ //w»/wff-«ﬁ ‘,ZZ,,T‘? .
Lo Yomel /"K_/Wa/ff%d//kyzﬁy
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FIXED LIGHTS OF THE SIXTH ORDER.

INTERNAL DIAMETER 11% INcrEs.

THE range of lights of the Sixth Order1s . . d . . miles.
They are composed of a Lenticular cylinder, in the centre of which is the lamp.
Catadioptric prismatic rings, placed above the Lenticular cylinder.
Catadioptric prismatic rings, placed beneath the cylinder.
A1l these different parts are fixed on a brass frame.

‘/%ICE OF A FIXED LIGHT OF THE SIXTH ORDER.

ma,é:c /&M [mmn -740 :
At A

Optical Portion ... Price of an apparatus illuminating threo-fourths of |
the horizon = ... o § < o [
An apparatus ﬂlummatang 270"
An apparatus illuminating 180° . 5'/”'" W

Supporter of } One metal candelabrum, and accessary parts .. '7"4/

Apparatus
Lamps ... ... .. Three lamps
Lantern ... ... One lantern, with plate glass comprising the cupc»l:«i,‘Z /Jd
Various ' } Appurtenances, and accessary expenses.. /AN, 4 3. e @
Appurtenances

A (T e oo (MM v

/!m
/A, A/ﬂA., %Lagc-c’jj%% %ﬁ__/f[\j / il

(r /[,,/( [,V Total £233 ., 0. ¢
P mAn1 a hrrd .
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(Halophotal System.)

FIRST ORDER REVOLVING LIGHT.
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LIGHTS OF THE SIXTH ORDER,
WITH SHORT ECLIPSES.
INTERNAL DIAMETER 112 INCHES.

TuE average range of these lightsis . . d . . miles.

They are, like those of the preceding orders, composed of two parts, the one Fixed, and the
other Revolving. The fixed part contains the same pieces as the fixed light of the same order,
and the revolving part is composed of two cylindrical panels, placed on a moveable frame, per-

formmg a revolution every minutes.

PRICE OF A LIGHT OF THE SIXTH ORDER,

WITH SHOBRT ECLIPSES.

Optical Portion ... One apparatus, ﬂlummaimg three-fourths of the

horizon... = } .00

Two moveable Ienses s wols a_é 5'” e T eee /6 o

Frame ... ... ... One frame, and its accessaries ... L. 31 < 0. ©
Lanfern ... ... One lantern, with plate glass, and accessaries ... o lb0. 0.0
Lamps ... ... ... Threelamps . - fo. 0. ©
Rotatory Macﬁme One rotatory machine, and its accessaries ... e @ 0. ©
Various } Appurtenances, and accessary expenses.. . o M6 6. o

Appurtenances.

v Bkl o LA
/’37 Mmmg

/
iy Gl b g,y
The

ual cost of these smaH appara.tuses varies
from to
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LANTERNS AND APPARATUSES FOR FLOATING LIGHTS.

Ix situations wherc it is requisite to have a Light to warn the mariner of danger, and therc is
no possibility of erecting a building, vessels “strongly constructed for the purpose” are usually
moored ; a light is exhibited at the Mast Head dwring the night and lowered into 2 house on
deck at sunrise. The vessel is generally distinguished by a large ball in the day time.

This kind of lights admits only of two varieties, viz:—

Fixed and Flashing Lights.

Fized Lights.—During many years these apparatuses consisted merely of lamps and parabolic
reflectors. Some late improvements have permitted the introduction of A. FRESNEL'S system.

In this arrangement four Fifth Order lights are employed, reflectors being used at the back
of each lamp for 148° of the circle. S

They are arranged in such a2 manner that from any point of the horizon #hsee-of thesc
lights are constantly in sight.

Flasking Lights.—These lights arc still constructed with reflectors only, and are manu-
factured by Mr. W. Wrrkrxs, who, by introducing small parabolic reflectors and lamps gimbled
and balanced to maintain their level when the vessel is rolling, has much improved the
power of these lights.

T. UNDEEWOOD, LITHOGRAPHEE AND PRINTER, UNION PASSAGE, BIRMINGHAM,
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HOLOPHOTAL SYSTEM.

Or late some important improvements have been introduced in Catadioptric Lights for
Lighthouse illumination, by Mr. Thomas Stevenson, the eminent engineer to the Scotch
Board of Lighthouses. These improvements. which have been classed under the name of
“Tue HoropmoTaL SvsTEM,” arc applicable to all revolving lights and to the lights varied
by short flashes.

APPLICATION OF THE HOLOPHOTAL SYSTEM TO FRESNEL'S REVOLVING LIGHTS.

Hltherto in Catadioptric Revolving Lights, the central or refracting portion only was
made to revolve and produce flashes and eclipses, and the upper and lower Catadioptric,
or reflecting portions, have been constructed in the same way as for Fixed Lights. In
some instances the upper Catadioptric portion was replaced by a compound arrangement of
lenses and silvered mimrors revolving together with the central lenses, and like
them producing alternate flashes and eclipses; but the loss of light produced by this
compound arrangement of lenses and silvered mirrors was very considerable, the loss by
absorption from metallic specula being generally believed to be no less than one half of the
whole incident light. The advantage of employing, as extensively as possible, the principle
of total reflection from glass, in place of ordinary reflection from metallic specula, induced
Mr. Stevenson to make some researches as to the possibility of arranging the upper and
lower Catadioptric portions of a light so as to produce eclipses and flashes simultaneously
with the central portion.  This was obtained by the following arrangement.

- Retaining the central refracting lens of the light, Mr. Stevenson substituted for the
usual Catadioptric portions a series of glass rings, which are the solids of revolution generated
by the transverse section of the totally reflecting prisms used in fixed lights, round a horizontal
axis passing through the flame, and coinciding with the axis of the annular refracting lenses.
The distinguishing peculiarity of this arrangement is, that the prisms,—instead of transmitting
the light in vertical planes, diverging all round as in Fresnel’s Fixed Light apparatus—produce
an extension of the lenticular action of the refracting annuler lens, by collecting the light around
its axis in the form of concentric hollow cylinders or portions of such cylinders.
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PRICE OF A REVOLVING LIGHT OF THE FIRST ORDER.

4/% &év/,f/u A Al %a P i b

(HOLOPHOTAL s¥sTEAM.)

Optical Portion ... FEight annular panels, at iKJZ’ .2[ 4/
Upper Catadioptric portion £ f/" L7 4 % 1458 o.
Lower Catadioptric portion /L (,[, #£52 4 16
Lamps .... ... ... Three four-wick lamps.... .. §4.0. ¢
Frame ... ... ... One revolving frame, with accessaries 286% 0. w
Rotararjy @Iacﬁme.... One rotatory machine ... /2. o0 ©
Lantern.... ... ... One lantern and its accessaries (/q,/‘,‘i,q 4:‘-.31,/ EX¥Dw 058
(Appurtenances and accessary expenses— 1
Vari IOne hundred and fifty glass chimnies, 3¢ l
arious j of wicks of each of the 4 Nos., tin- L& 0.0
L pEE e, work, brushes, shamoy leather, pohshmgf '
Lpowder tools, &c. ... . e d /
Total .. X 2$75 .

At o b (e 1 Mt s
/ “-\ %t‘/m AMM‘vz é??r‘

%/Z’Z’fék Zw%f#‘ﬂ%ﬂ&af £

/w/é/«nvé 1 fepe LS
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PRICE OF A REVOLVING LIGHT OF THE SECOND ORDER.

M&é%w A mbvals o i

(HOLOPHOTAL SYSTEM.)

Optical Portion ... 8ix annular panels, at .. %4 o i‘{Z?S’

Upper Catadioptric portlon( %/éz 372 k

Lower Catadioptric portion /l.‘% 4 £36.26 57 4. 0
Lamps ... ... ... Three three-wick lamps /s. 2.9
Frame ... ... ... One revolving frame, with accessaries - //é
Rotatory Mackme.... One rotatory machine .... - —_——
Lantern.... ... ... One lantern and its accessanes / 1{54.1 ?../ 6/0 O . Q. @

[Appurtenances and accessary expensés—

o /3
Various [(?e hundred and fifty glass chimnies, /3¢ i

T — ] of wicks of each of the 3 Nos., tin-} o 6{ « 0. 0

work, brushes, shamoy leather, pohshmg[
Lpowder, tools, &e. e 7
Total ..._z“/é’f/. /2. o

é% ' e ilocr we Lo 4aded
“‘7/0;/2?5“@@% o & j/f

i oo i fort W .

/ec. [K;j%ﬁm/{l /7/" 1/.3——
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APP]’.,IC-A'HO{r OF THE HOLOPHOTAL SYSTEM TO FRESNEL'S FIXED
LIGHT, VARIED BY SHORT ECLIPSES.

Tee Fixed Light, varied by short eclipses, invented by Fresnel—and improved as shown
in the plate entitled “Patent Revolving Catadioptric Apparatus, with short eclipses and
additional vertical lemses for increasing the light”—was produced by the revolution of
straight prisms in front of a fixed light apparatus, so as to give occasional flashes of
greater brilliancy.

In the Holophotal System the whole apparatus revolves. It consists of alternate
portions of Fresnel's Fixed Light and of Fresnel's Revolving Light rendered Holophotal;
one set of Holophotal Catadioptric prisms thus accomplishing the same result which was
produced by fixed Catadioptric prisms, combined with vertical lenses in the other.
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PRICE OF A LIGHT OF THE FIRST ORDER,
WITH SHORT ECLIPSES.

(HOLOPHOTAL SYSTEM.)

Optical Portion ... 4‘ Cylindrical panels, at 4%‘55 e L . B G
4 Annular panels, at ... 292 . ¢ . a
4 Upper Catadioptric panels dj é’go 240 ~ 0. 05
4 Upper Catadioptric Holophotal panels éz. 2585 - 2. v
4 Lower Catadioptric panels ... ad 2.[45'2 /U -« @« €
£y Lower Catadioptric Holophotal pane 2 248 .- 0. @
Lamps .... ... ... Three four-wick lamps.... o by . 0 ¢
Frame ... .. ... One revolving frame, with accessaries 220 w B &
Rotatory Machine.... One rotatory machine /2% 0. ¢
Lantern.... ... ... One lantern and its accessanes(/a« ‘f/J?-/ P90 . o. 0
( Appurtenances and accessary expenses—
.. \O e hundred and fifty glass chimnies, /Jal
Various R .
PR L. < of wicks of each of the 4 Nos., tin- 4§ 0. o
Appus

Iwork, brushes, shamoy leather, polishingl
L powder, tools, &c 5

Total 2/442-0 i
fochn 7 fanZics w Moo bT /a/b/;
7& Yo lov X 4 25

(K o
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PRICE OF A LIGHT OF THE SECOND ORDER,
WITH SHORT ECLIPSES.

(HOLOPHOTAL SYSTEM.)

Optical Portion ... J Cylindrical panels .. é Z{ 2/

lhy. 0. 0
j Annular panels... a/L— 2/—/445/ /[{L( 0. ¢
3 Upper Catadioptnc panels o€7 zéfl [56-0.0
2 Upper Catadioptric Holophotal pane sc,g 6. 1 g0 v .c
"3 Lower Catadioptric panels ... . 87— 4o ¥ —

3 Lower Catadioptric Holophotal panelsy? Lé.?é vkl R

Lamps .... Three three-wick lamps ;‘ & T
Frame .... ... ... One revolving frame, with accessaries / S
Rotatory Machine.... One rotatory machine... tay. 0.0
Lantern.... One lantern and its accessaries (Juf SR / o P
[ Appurtenances and accessary expenses-— 1
} One hundred and fifty glass chimnies, /2o
PRI beed of wicks of each of the 3 Nos., tin-} . - . jé .-
Appurtenances.

|work brushes, shamoy leather, POhShmcl
Lpowder, tools, &c. ... : .

'Total Z/843 /6 0

- ,/
‘/gm// 7 Kéfv‘: m;ﬁﬁi«:j:w{ﬂ Z/ 6V %?
Moﬁi/ -

&l e

%v devﬁ»«/ /\nyﬂf b
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APPLICATION OF THE HOLOPHOTAL SYSTEM TO FRESNELS
HARBOUR FIXED LIGHT, VARIED BY SHORT ECLIPSES.

Ix these lights the whole system revolves, being composed of alternate portions of
Fresnel's Fixed Harbour Lights and of Lights consisting of annular lenses and
Catadioptric prisms, rendered Holophotal, as in the lights of a superior order with

short eclipses, previously described.
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PRICE OF A LIGHT OF THE FOURTH ORDER,
WITH SHORT ECLIPSES.

(HOLOPHOTAL SYSTEM.)

One apparatus illuminating the whole horizon—
Composed of 4 alternate cylindrical portions{ /42 . ¢,

. .
Optical-Borion - and of 2 annular holophotal portions (metal
' ~ Umountings included) _
Frame.... ... ... .. One Frame and its accessaries ... s 20 -0- 0
Lamps ... Three lamps and their accessaries ... i, TR By P
Rotatory Mac}nne ... One rotatory machine and its accessaries 36 . 0. ©
Lantern ... ... ... One lantern and its accessaries v 60 ¢ W U
Various Appurtenances. Appurtenances and accessary expenses 6 - v. 0
. 0

Total wgy 7 & -

Y i o i wza/J %é
75 ‘fz/;_
% m%@_

----
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PRICE OF A LIGHT OF THE FIFTH ORDER,

WITH SHORT ECLIPSES.

(HOLOPHOTAL SYSTEM.)

-One apparatus illuminating the whole horizon—

. . composed of alternate cylindrical portions
Optical Portion .... - dpof 2 am41:11ar holophotfil portio nf (metal loo. o . ¢
mountings included) s

Frame . . ... One frame and its accessaries.... /5L e u
Lamps - .. Three lamps and their accessaries e L. 2. o
Rotatory Machine ... One rotatory machine and its accessaries ... b+ 0. o
Lantern - . One lantern and its accessaries e £60. 0. ©
Various Appurtenances Appurtenances and aceessaTy expenses /6. e ¢

Total ... 3 2 ¢ .0

So. ;,%/A z/%;« T e sl Fyes

A /m:m i TR ey - . #3.

R I



FIXED FOURTH OBDER LIGHT VARIED BY SHORT ECLIPSES.
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IMPROVED ARRANGEMENT OF CATADIOPTRIC APPARATUS OF THE FIFTI ORDER,
FOR LIGHT VESSELS.

PLAN.
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APPLICATION OF THE HOLOPHOTAL SYSTEM TO REFLECTOR
LIGHTS.

A large number of lights, whether fixed or revolving, are still composed of a set of
lamps and® paraholic reflectors placed round each lamp, as shown in Fig. L.

It is quite obvious that this system is a very imperfect one: the diverging rays
which are intercepted by the reflector are little more than what emanate from the
back part of the flame, and nearly one half of the whole sphere of rays escape past
the edge of the reflector and never reach the eye of the mariner.

To render the ordinary reflectors Holophotal, the small portion a a behind the
parameter is cut off and is replaced by a spherical mirror and a lens L, with three
Diacatoptric lenticular rings p p added in front.

Fig. 3 is another arrangement adopted to procure the same result.

{f7-z/-

J%—/(?M;-u 7m wa./ 3 i‘é/O-O-a.

This fucsimile was produced from the origimml
edition by the
MAUTTCAL RESEARCH CENTRE
Colia MecKenzie, Director
3)5 ¥allejo Street, Petalusa, K Cal.
952




PATENT REVOLVING CATADIOQPTRIC APPARATUS,
OF THE FIRST ORDER,

With short Eclipses and additional Vertical Lenses for increasing the light,
a3 slown in the Great Exhibition of 1851.
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