No. 710,243, | Patented Sept. 30, 1902,
A. BREBNER.

ECLIPSING SCREEN FOR REVOLVING GROUP FLASHING LIGHTHOUSE LIGHTS, &e.

{Application filed Dec. 26, 1899.)
(No Model.)

B Sheata-_-Sheet R

Wv}%ﬂessés .




No. 710,243,

Patented Sept. 30, l902.'
A BHEBNER

ECLIPSIHG SGBEEN FOR REVOLVING GROUP FLASHING LIGHTHUUSE LIGHTS &e.

(Apphcation ﬁled Dec. 26, 1899,)
(No Model.) ‘

O Shoets—Shest 2,

Wzinesses-
&vaca&s Ma«..

.THE NORRIS PETERS CO.. PHOTO-LITHO. WASHINGTON, Q. C.




“No. 710,243, | Patonted Se t.30_ 90

ECLIPSING SCREEN FOR REVOLVING GROUP FLASHING LIGHTHOUSE LIGHTS, &c.

(Application filed Deéc. 26, 1809.) . .

(No Madel.) 6 Sheets—8heet 3,

TSI ‘

FIC. 2 N
Witnesses. . - Invendor

_teq’:“"

THE KURRIS PETERS CO., PHOTO-LITHO,, WASHINGTON, D. C.,




No. 710,243, Patented Sept. 30, 1902.

_ _ A. BREBNER. -
ECLIPSING SCREEN FOR REVOLVING GROUP FLASHING LIGHTHOUSE LIGHTS, &o.

. o (Application filed Dec. 28, 1899,)
(No Model.) '

5 Sheets—Sheet 4.

FIC.3,

Wetnesses, o o Lnventar

THE NORRIS PETERS £0., PHOTO-LITHO., WASHINGTON, D, C,




No. 710,243. . ' o ' Patented Sept. 30, I902 |
| | A. BBEBNEB

ECLIPSING SCREEN FOR HEVOLVIHG GROUP FLASHIHE I.IGHTHOUSE LIGHTS &.e
| (Apphca.tmn ﬂled Dec. 26, 1880.)

(No Mudal) | | S | | , | 5 Sheets—Sheot 5.
N, . S . ) ~
N o N cRifle

5
Lo N
e "h g
N N
Al
M | Ng
| N N
N
S N
- .
| |
NN

ﬂ/“-&nesses |

MMMW




40

20

33

40

50

1

UNIT_ED STATES PATENT OFFICE.

—— N W — AP WP = —

——

e —— — i —— A

ALAN BREBNER, OF LONDON, ENGLAND.

ECLIPSING-SCREEN FOR REVOLVING GROUP-FLASHING LIGHTHOUSE-LIGHTS, &c.

‘E“ECIFICATION forming part of Letters Patent No, 710,243, dated September 30, 1902.
| | Application filed December 26, 1899, Qerial No, 741,641, (No model.)

To all whonv it 1Yy CONCETTL: .

Be it known that I, ALAN BREBNER, bach-
elor of science and member of the Institution
of Civil Engineers, a citizen of Great Britain,
residing at 4 Nemoure road, Acton, London,

W., in the county of Middlesex, England,

have invented new and useful Improvements
in Sereens and Revolving Lighthouse or Sig-
paling Lights, of which the following is a
specification. - |

The main feature of novelty in my inven-
tion lies in this that whereas eclipsing-screens
for revolving group-flashing lighthouse-lights
hitherto used or proposed have been so con-
structed as to eclipse the whole of the light
source at once, whether by their sole action
or by their action combined with that of re-
flectors, I propose asubdivided form of screen,
whereby it becomes possible to cut off only a
fraction—such as one-half, one-third, two-

thirds, &e.—of the light source at one time

and by means of which it becomes possible to
obtain groups of flashes of a suitable dura-
tion in a more compact sequence or with
shorter periods of eclipse than it 18 possible
to obtain with eclipsing-sereens which alone
or in combination with a reflector cut out all
the licht simultaneously. =
Figure 1*is a horizontal diagrammat ic view
of a single-beam revolving light, and Trig. 1°
isa vertical diagrammatic view thereof. Fig.
0% is a horizontal diagrammatic view of a
double-beam revolving light, and Fig. 2%1s a
vertical diagrammatic view thereof. Fig. 26
iq 0 horizontal diagrammatic view of a triple-
beam revolving light. IFig. 2" is a central
section of one of the lenses employed in my

invention, and Fig. 2" is an elevation thereot.

[ig. 3" is a plan view of the burner and frag-
ments of the adjoining parts, and Fig. 3% is a
side elevation thereof. Fig. £*isa plan view
of a section of the guide-cylinder, and Fig. 4"
i an elevation thereof. Fig. 5*isa plan view
of a portion of a modified cuide-cylinder, and
Fig. 5° is an elevation thereol. ,

In illustration of the advantage to be de-
rived from asubdivided eclipsing-screen Ir1gs.
1 and 2 may be consulted.

[ig: 1 represents in horizontal focal sec-
tion, and Fig. 1" in vertical focal section, a
single-beam revolving light, consisting of a
lens 1., refiector R, luminary B, and eclipsing-

sereen S. This combination is not included
in my invention. " | |

Fie. 24 represents in horizontal focal sec-
tion, and Fig. 2B in vertical focal section, a
double-beam revolving light, consisting of
lenses I/ and I2, luminary B, and a subdivided
sereen in two parts S’ and 8% This combina-
tion is ineluded in my invention.

In Fig. 1%, Dstands for the mean divergence
of the beam from lens L, while in Fig. 2%, D’

and D?stand for the mean divergences of the

beams from lenses L' and L2  Theluminaries
B are similar and equal in size in both cases,
and lenses L, I/, and L? are likewise similar
and equal to one another. .

For the satisfactory working of these eclips-
ing-lights in a lighthouse it 1s necessary that
there should be a dark horizontal arc or an
arc throughout which it is unnecessary 1o
maintain the character of the light, and 1n
this arc the opening and closing of the sereens
must be effected. Now in Figs. 1 the appa-
ratus is allowed to revolve twice with the
sereen S raised, and then the screen is dropped
while the beam is in the dark arc¢, only to be
raised again after two revolutions of the ap-
paratus, and so on continuously. There re-
sults for the mariner a light showing a flash
of one-tenth of a second, a short eclipse of
four and nine-tenths seconds, a flash of one-
tenth of asecond,and alongeclipseof fourteen
and nine-tenths seconds, the whole double-
flashing characteristic being presented In
each successive period of twenty seconds.
In Figs. 2, on the other hand, the apparatus
starts with S¢ closed in front of lens I° and
screen S' raised, while beam D'is over the
dark arc referred to above. Screen ' con-
rinues raised during one revolution, then low-
ered during one revolution, and so on con-
tinuously. When lens L* and screen S*have
come to the position in the dark are from
which lens L’ started screen S? israised and
remains raised during one revolution and
then is lowered during one revolution, and so
on. There results a light showing a flash of
one-tenth of ‘a second, a short eclipse of two
and four-tenths seconds, a flash of one-tenth
of a second, and a long eclipse of seven and
foar-tenths seconds, the whole double-flash-
ing characteristic being presented in each

| successive period of ten seconds. Compari-
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son of the alternative designs of Figs. 1 and | from the central himinary toward all points

Ifigs. 2 shows that that of Figs. 1, which is not
included in my invention, gives flashes about
thirty per cent. more powerful than that of
Figs. 2, while the latter design, which is in-

~c¢luded in my invention, has the advantage

10

20

of completing the double-flash signal in half
the time or of giving this signal twice in the
time required for one delivery of it by com-
bination of Kigs. 1, and consequently also de-
sign of Ifigs. 2 gives more light in a given time
than design of Figs. 1. Similarly, if a triple-

flash signal be required the combination of |
Figs. 2,included in myinvention,deliversitin

twelveandone-halfsecondsinstead of twenty-
five seconds, required for the delivery of it by
the combination of Figs. 1, notincluded in my
Invention, and so on for other group-flashing
characteristics. Another advantage combi-
nation of Figs. 2has over combination of Figs.
1 is that by means of it the minimum of one

- flash per five seconds insisted on by the

30

French state engineersin the lightning-light
system and more than this minimum can be
realized without using lamps of exceptional
size producing excessive heat. If, again, the
apparatusbe of three panels, each subtending
aboutone hundred and twenty degrees in azi-
muth, and a subdivided screen in three parts
be used,a still more compactset of group-flash-
ingsignalscan beobtained,albeit with reduced
power of beam in each flash, and in this case
there 1s a set-off against reduced power of
light in the fact that the three-panel appa-
ratus can be worked in a smaller and cheaper
lantern, and, in general, where it is more im-
portant that the flashes be numerous in a

- given time than that they be very powerful
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the subdivided screen becomes invaluable.
The subdivided screen may aiso be used with
advantage in certain combinations of appa-
ratas giving flashes of equal power, but of
different duration or color. |
One characteristie of my proposed subdi-
vided eclipsing-screens is that they must
necessarily resolve along with the optical
panels from which they are adapted to inter-
cept the light proceeding toward them from
the laminary. Thesimplestdireection of dis-
placement of these screens in operation is a
vertical one; but any iess convenieut mode
of causing them to alternately inrercept and
liberate the rays proceeding toward the re-
volving optical panels isclaimed as included
in my invention. Other characteristics of
my proposed subdivided screens are that
when all the subdivisions are closed the light
of the luminary is intercepted toward all
points of the compass, that the minimum
number of optical panels they are Lo be used
with is two, and that each subdivision has a
panel of optical apparatus corresponding to
it, from which it intermittently intercepts
the light and never intercepts the light from
any other panel, so that these subdivided
screens, the sum of which forms a complete

1ng panels may be complete.

L — T,

|
|

of the compass, cannot be confounded with a
partial screen, intercepting only the light
from the central luminary in a limited azi-
muth, suchas might be used in Figs. 1, (shown
as Z,) whether of cylindrieal, spherical, or
other form, placed between luminary and
reflector at one time and brought around be-
tween laminary and lens at another time, for
such latter partial sereen could not at all be
used 80 as to provide a more compact sequence
of group flashes such as my subdivided screen
is specially designed to produce. Another
characteristic of my proposed subdivided
screen 18 that in their best form the subdi-
visions must overlap at the borders, as
shown in S and S* of Figs. 2, in order that
the interception of thelight from correspond-
Still the less
efficient form of subdivided screen without
overlapping borders falls within my claimed
invention.

I shall now describe the method of work-
ing the subdivisions of the screen which I
consider the simplest and of which 1 claim
the invention, although it may be convenient
sometimes to use any other suitable method
not protected by Letters Patent. Atthesame
time I shall desceribe the details of the sub-
divided sereen. Forthese purposes Figs. 34
to 5% may be consulted.

Fig. 3* 1llustrates in plan, and Fig. 3% in
vertical sectional elevation, the subdivided
screen composed of two subdivisions, the es-
sential details of these subdivisions, the
mechanism for working them, their connec-
tion with the mechanism, and the connection
of screens and mechanism with the optical
apparatus. Figs. 4 and 5 show farther de-
tails of the working mechanism and will be
referred to farther on.
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In Figs. 3% and 3% B is the unique burner,

placed at the focus of the optical apparatus:
L', part of the frame of one of the two lenses,
1o each of which one ‘semiscreen is adapted,
as indicated in Figs. 24 and 2% n' n? are
guide-lugs attached to semiscreen S'; 73 nd,
guide-lugs attached to semiscreen S ¢’ ¢?
are vertical guide-rods to semiscreen 8 as it
rises or falls; 03 0%, the same for semiscreen
S% ¢ @*arestiffening-stays to o’ and o, ¢® ¢,
the same to ¢° 0*. F is the support to lever
E'. E' is a lever connected at one end to
semiscreen S’ by aspecies of piston-rod joint-
ed at either end, (it may be with ball or roller
vearings,) the other end of E' moving in a slit

of c¢ylinder C. E' moves in a vertical plane

about a fulerum in F with or without ball or
roller bearings and is provided with a coun-
terweight W, so adjusted as to balance the
two paris of the lever with their adjuncts on
opposite sides of the fulerum. H is an ad-
dition to the frame of the lenses L' and L2
adapted to carry F and the parts p’ and p?, to
which guide-rodso’, 0%, 0% aud o*are fixed, and
probably also the smoke-tube and damper to

screen, 1ntercepting when all closed the light ! burner B. The form of H will vary accord-
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ing to the form of the optical apparatus to be
dealt with. All the parts hitherto mentioned
revolve along with the optical apparatus, €X-
cepting possibly in certain cases the burner
B and its smoke-tube. C is a cylinder fixed
relatively to therevolving apparatus,whether
to the lantern-standards A through brackets
J or by other suitable means. C has cut 1n
it lower and upper horizontal slits z" and 22,
placed in communieation with each other by
diagonal slits z® and z*, as shown clearly in
Fig. 4% and also in Fig. 5% 1n which latter
case the lower slit 2z’ extends all around the
cylinder C. 'When the outer end of lever E'
is engaged in the lower slit z', the screen S’
is raised. When engaged in the upper slit
#2 the screen S’ is lowered and the flame be-
hind it eclipsed from the lens L.  In passing
from the lower to the upper slit the end of
lever E' passes along the diagonal slit 23, the
sereen S being lowered and the light of I3
shut off from lens I'. When it moves back
to the lower slit along 2%, the screen S’ 1s raised
and the light liberated toward lens L. As
lever B’ and semiscreen S',with theiradjunets,
correspond to lens L', so another lever K,
(shown in part in Fig. 3%,) with semiscreen S°
and similar adjunets, correspond to lens L2
(Not shown except roughly in Figs. 2*and 28.)
As previously mentioned, the opening or clos-
ing of the subdivisions of the screen must be
offected while the eorresponding beam points
over the dark arc of the lighthouse. Conse-
quently the portion of eylinder C containing
the diagonal slits z° and z* must be fixed to the

lantern in such position-as will cause the sub-

divisions of the screen to rise or fall while the
beam pointsoverthedarkarc. Inlkigs. 4B and
58 the azimuthal angle occupied by slits z° and
z*is thirty-six degrees, an angle generally suit-
able; but if necessary it may be made less or

oreater when the dark arc of the lighthouse 1s |

less or greater. Suppose now the characteris-
tic required be adouble-flashing light, Figs. 4*
and 4°, show the arrangement of diagonalslits
for this case, in which neither of the horizontal
slits =’ nor z2 need be carried all around the
eylinder C%. Atthe intersection of the diago-
nal slits 2% and z* in this as in all other cases
ave placed two locks &k and %, capable of piv-
oting up or down about one pin between two
other pins p3 and p*in C, so as to open or close
the passages along slits z3and zt. Toprevent
rattling, each lock is provided with a small
spring (not shown) between 1ts shorter end

and cylinder C, so as to hold it where it 18 -

Suppose now the.apparatus, consisting
I and L2 startsits revolution,
actuated by any of the usual clockwork-ma-
chines, with outer end of lever E' at the foot
of slit z* or the beginning of slit 2’ and outer
end of lever E? consequently near the middle
of slit z2 on the opposite side of cylinder C,
and continues revolving at the rate of one
revolution in five seconds. As the-end of K’
moves around z' the semiscreen 8’ is raised,

put.
of the lenses

<o that a beam of light from lens L' passes |

|

slit z°.

>
b

around the horizon, and when outer end of
B2 comes avound to the beginning of 2z’ after
passing down z' and raising semiscreen S°
lens L2 in turn moves a beam of light around
the horizon. When outer end of lever E
comes to slit 22 and passes up it to the be-
sinning of 22, semiscreen S’ is thereby closed
and remains so till outer end of lever E' has
once more revolved with the apparatus and
descended 2zt Similarly in turn semiscreen
32 makes one revolution closed before being
reopened as outer end of lever E? descends
zt. The light shown to the mariner, the
burner B having been chosen so as to produce
2 mean horizontal divergence of beam of seven
and one-fifth degrees, is thus as follows: a
flash lasting one-tenth of a second, a short
eclipse lasting two and four-tenths seconds, a
flash lasting one-tenth of a second, and a long
eclipse lastingseven and four-tenths seconds,
total period ten seconds, the characteristic
double-flashing group repeating itself every
ten seconds. With regard to locks &% and i’
it is evident that &? is free to move out of the
way of the lever end ascending 22 or descend-
ing z*at any time. k% on the other hand, is
displaced by projectionson the end of lever X~
acting on pin 7% each time this lever end passes
43 so that as soon as lever end E? has passed
lock /2 in one diagonal slit it closes this lock
in this slit and opens the otherslit. "I'he pro-
jections on outer end of lever E? do not exist
on that of lever E’, but their form is shown in
dotted lines on lever X' in Fig. 3°. For the
production of the other ocroup-flashing char-
acteristics slit 2’ must be carried all around
cylinder C, as shown in Kig. 5%, and two more
locks &' and k' are required besides k* and
I3 of Figs. 4. Lock k*is moved freely at any
time into the required position by the trav-
eling lever ends without other aids, just as
mentioned for %% k', however, requires &
special device for opening or closing diagonal
Fuarther, lock %k* must now be con-
trolled by a special device, which need not be
deseribed, since it is analogous to that to be
now deseribed for &'. This device 1s 1llus-
trated in planin Fig. 5*and in developed ver-
tical elevation in Fig. 5°. Lock &' moves
about pivot m', being checked in range by
pins p® and p’. Like the other locks, It hasa
small spring in its shorter end near m', which
presses enoigh on cylinder C to hold the lock
where it is put and prevent rattling. Ab the
approach to the intersection of slit 23 with
slit 2’ is placed a small toothed wheel w' in-
side cylinder C on a turning pin whiech car-
ries cams 7/ and 7?* at its other end outside
C. To the right of w' are placed two pinsm?
and mS, about which or aleng with which turn
two levers v and ¢¢, held up and down, re-
spectively, by springs z' and x* when not
pressed down and up, respectively, by cams Ja
and 2. In Figs. 5 the pinion w’ bas{ive teeth
and corresponds to a quintuple-flashing light,
and the number of teeth in w’ will be in each
case the same as the number of flashesin the
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and interrupting flashes from lens .. |
“end- of lever E*arrives in turn at ',

ﬂ‘roup-ﬂashinwchamcteristie
cams ¥ and ¥* may be one and the same.)
Suppose, now, for example, one finds the op-
bical appm'a,tus revolving at the rate of one
revolution in five seconds, driven by the usual
weighted elockwork or other suitable means,
dnd that 720’ is in the position shown in FL_,.

B while levers E' and E? have their outer

'endb engaged in lower slit 2z’, and therefore

are holding the screens 8" and S* open while
the lenses are emitting beams of light at two
and one-half seconds intervals. When end
of K’ comes to w’, it will move it around one
tooth, cam ¥’ acting on lever v’ and causing
its other end to move /' to its lower position,

locking 2" and opening 2%, so that end of E’
moves up the latier, lowering semiscreen S
W hen
1t moves
1t arocund one tooth farther and passes up z°,
closing semiscreen S* and interrupting flashes

from lens L2, while cam y* is left close up to

left end of leverv®. Shortlyendoflever E' ar-
rives at and descends along z%, entering in .

with semiscreen S raised and lens 1% cema—
ing flash No. 1 of a new group to mmove around
the horizon. T'woand one-half seconds later

lens L* carrying flash No. 2 of the group
around the horizon. After nearly two and
one-half seconds more end of lever K’ arrives
at pinion w'and movesitathird tooth around,
causing cam ¥* to move ¢°, and thus push %’
back to its upperposition, loclmnn' z3and open-
11:10' z', 80 that end of lever E eontmues along

Lo p1 oduce flash No. 3 of the group. Then
eomes end of lever H° moves pinion w/,

a fourth tooth around a,nd continues along |

2’ to produce flash No. 4 of the group. Lastly
comes end of lever E',moving pinion w’ a fifth
tooth around and continuing along 2’ to pro-
duce flash No. 5, the last of the group. '

agaln occuples its primitive position, and

two and one-half seconds after the passage of
end of lever K’ that of lever E? arrives and
moving ' the first tooth around closes slitz
and opens z° to the passage of lever E?, which,
ascending z°, closes semiscereen S?and begins
the second_lntel‘ruption of the flashes. As
stated already, lock A? will in this case be
used similar to £® of Figs. 4, but without the
pin 7°, and will have its position regulated in a
manner analogous to that desecribed for %'.

Thus 1t has been shown how a quintuple-

flashing light is to be obtained showing a
flash c}f one-tenth of asecond, a short eelips,e
of two and four-tenths seconds, a flash of one-
tenth of a second, a short eclipse of two and
four-tenths seconds, a flash of one-tenth of a
second, a short eclipse of two and four-tenths

seconds, a flash of one-tenth ofasecond,ashort

eclipse of two and four-tenths seconds, a flash
of one-tenth ofasecond, alongeclipseof seven
and four-tenths seconds, a total period of sev-
enteen and one-half seconds, the character-

istic quintuple-flashing “‘I’(}llp repeating itself i visions of the screen, and carried by the re-

(Insome cases | every seventeen and one-half seconds.

z*and enters z’, with | and three - fourths

710,243

Simi-
‘larly by the modification of pinion ' of the
analogous pinion at the intersection of z? and
2t and of the corresponding cams and levers
only, while the entire optical apparatus, sub-
divided screen, levers E' and E?2 and eylm-
der C remain unehanﬂ'ed the other oroup-
flashing characteristics can be obtained. By

1furt.he1' subdivision of the screen into three

or more parts adapted to optical apparatus

containing three or more lenses and worked

in'a manner quite analogousto that described
for the semiscreens with bi-valve lenses all

the group-flashing characteristics can be ob-

tained with shorter total periods, the quad-
ruple-flash total period, for instance, being
reduced from fifteen seconds for the screen
of two subdivisions to ten seconds for the
screen of three subdivisions for the same
burners, lenses of the same focal length, and
the same speed of rotation. By combmmﬂ'
with a lens of, say, ninety degrees hOI‘lZO]l-
tal compass another of twoh undred and sev-
enty degrees horizontal compass specially ar-
ranged o give a colored flash or a flash of

| Llueefold dumtwn produced artificially and

adapting, respectively, to them one-fourth
screen or by analogous combinations two
other classes of dlsbm(,r,we char a,cterlstu,e can
be obtained.

subdivisions of whole.
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Revelvmﬂ' optical appamtub with the sub-

divided screen, as mentioned above, can be

arranged for w‘nahnﬂ‘ by the Morse or simi-
lar codes

What I claim as my invention, a,nd desire
to secure by Letters Patent, is—

1. A complete subdivided eclipsing-screen
of‘a plurality of subdivisions, which can be
opened or closed independently of one an-
other in combination with a burnerand with

a revolving optical apparatus composed of

two or more panels, each panel permitting to
pass one beam of light and having one subdi-
vision of the said eclipsing-screen adapted to
alfect it and it alone, and means for opening
and closing the.subdivisions of the eclipsing-
screen, substantially as set forth and for the
production of group-flashing lights.

2. In combination with a burner and with
a revolving optical apparatus of two or more
single-beam panels, a complete subdivided
eclipsing-screen of two or more subdivisions,
eack subdivision of screen corresponding to

| one single-beam panel of the said optical ap-

paratus and being provided with extended
borders, and means for opening and closing

the snbd1v151ons of the eclipsing-screen, sub- -_

stantially as set forth and for the production
of group-flashing lights. |

3. A complete subdivided eclipsing-screen
of two or more subdivisions combined with a
burner and a revolving optical apparatus of
two or more corresponding single-beam pan-
cels, a lever connected to each of the subdi-
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volving optieal apparatus, and a stationary
cuide-eylinder having slits in which said le-
vers travel.

1. A complete subdivided eclipsing-screen
of two or more subdivisions of nunequal hori-
zontal angle in combination with a-burner
and with a revolving optical apparatus of two
or more corresponding single-beam panels of
unequal horizontal angle for the production
of group-flashing lights containing flashes of
different color.

5. A complete subdivided eclipsing-screen
of two or more subdivisions of unequal hori-
zontal angle in combination with a burner
and with a revolving optical apparatus of two
or more corresponding single-beam panels of
anequal horizontal angle for the production
of group-flashing lights containing flashes of
different duration.

6. A revolving optical apparatus of a plu-
rality of panels consisting in part of a com-
plete subdivided eclipsing-screen, one subdi-
vision of the said eclipsing-screen correspond-
ing to each panel of the said optical appara-
tus, with the necessary operative means there-
for and with a burner, for the produetion of
croup-flashing lights.

7. Sets of complete subdivided eclipsing-
sereens of a plurality of subdivisions com-
bined with burners and with sets of revolving
optical apparatus of two or more correspond-
ing single-beam panels, for the production ot
light-signals of a code of signalsin which each
signal can berepresented by agroup ot flashes.

S. In a device of the character deseribed,
a revolving optical apparatus comprising a
burner, a number of single-beam panels, and
a, complete eclipsing-screen composed of sub-

divisions, one subdivision for each panel; a |

lever attached to each subdivision of the
screen and carried by the revolving optical
apparatus, and a stationary guide-eylinder
having two horizontalslits in which the levers
are adapted to ride, a pair of crossed slits
connecting the horizontal slits, and a switch
mechanism arranged to control said levers,
substantially as described.

J

5

0. In a device of the character described,
a revolving optical apparatus comprising a
burner, a number of single-beam panels, and
a complete eclipsing-screen composed of sub-
divisions, one subdivision for each panel, a
laver attached to each subdivision of the
sereen and carried by the revolving optical
apparatus,a stationary cuide-cylinder having
two horizontal slits in which the levers are

adapted to ride and a pair of crossed slits,

connecting the horizontal slits, and locking
means located at the junction of the slits,
substantially as described.

10. In combination, a source of light, a.

plurality of groups of lenses or projectors
arranged about said source, means for rotat-
ing said groups of lenses or projectors, and
means for cutting off the light from said
source to each of said groups of lenses or pro-

jectors in rotation whereby the ligcht emanat-
ing from thesaid sourceis by successivestages

in rotation entirely obscured from and in the
same manner allowed to again fall upon the
said lenses or projectors. |

11. In combination, a source of light, a
plurality of groups of lenses arranged about
said source, means for rotating said groups
of lenses, and means for cutting off the light
from said source to each of said groups of
lenses, consisting of adjustable tubular
shields, each of said shields cutting off the
licht from one of said groups of lenses.

12. In combination, a source ot licht, a
plurality of groups of lenses arranged about
said source, means for rotating said groups
of lenses, and means for vertically cutting off
the light from said source to each of said
oroups of lenses, consisting ol adjustable
tubular shields, each of said shields cutting
off the light from one of said groups of lenses.

In testimony whereof I have signed my
name to this specification in the presence ot

two supseribing witnesses. -
ALAN BREBNER.

Witnesses:
ALFRED NUTTING,
H. D. JAMESON.
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