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This invention relates to lights for illu-
minating lighthouses and for other like pur-
poses wherein it is necessary that a light shall
be maintained continuously, and it compre-

5 hends mechanism whereby the lighting may
e restored if it should become extinet by
“reason ofthe failure of a light. »

The advantage of being able to automati- -

cally restore illumination 1n light houses and
; the like after the failure of a light therein is
" recognized, but up to the present time there
_has been no general adoption of means for
effecting that purpose. One of the reasons
for such failure has been the amount of
‘supervision called for by the structures here-
tofore known for restoring illumination In
case of the failure of a light.

Tt is an object of the present invention to
provide apparatus: or mechanism of rela-
‘tively simple construction which can be
relied upen to remain in effective working
order and to operate efficiently for lengthy
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periods -of time and which ordinarily: will
require attention only when there: 1s no’

25 longer available an effective lamp for the re-
placement of a lamp which has failed.

Tn some cases illuminants of two different

kinds may be made use of, one. being a

standby and adapted to be sabstituted for
-, the other, although the-latter also.may be an

independent source of the same kind of illu- -

minant. Again, it may be desired to retract
2 light source bedily from the lens system
_(when the device or structure 1s employed in
connection with such a system).when the ex-
change with ancther is being effected, whiist
in other instances this precaution and opera-
~ tion may not be necessary. Apparatus em-
bodying the invention has been devised so
that it can be applied and employed to meet
the various requirements which are met with

in practice.
Broadly the invention includes the provi-
sion of light supporting or actuating means
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provision of mechanical means for rotating
such. light supporting means; and-of amotor
and gearing adapted to restore the mechani-

cal driving means to its normal state after

each complete rotation of the said light sup-

capable only of unidirectional rotation; the

307;917, and ia-Great Britain -Octobel 11; 1927.

porting means; and the provision of means
for automatically locking the said light sup-
porting means: at predetermined positions
against rotation by an extranecusly applied

force; that is; against rotation except by the

means provided for that purpose and which
is effective in the operation of the structure.

It also is an object of the invention to
provide means whereby upon the failure of
the lights ordinarily employed: the light
supporting means will move into position to
render the “standby” lighting means effec-
tive, and also to provide means which may be
returned automatically-into position to ren-

der one of the main lighting means effective. ¢

I shall not undertake here to indicate all
£ the many objects:and advantages of the in-
vention, but further and additional: cbjects
and advantages thereof willi be pointed out

in the detailed description: thereof which- ¥

follows or will appear and become appareint
“from such description. L

In order that the invention may be readily
understood and -its many advantages from a
practical standpoint fully appreciated. ref-
erence should be had to the accompanying
drawings in which I have illustrated certain
forms of construction embodying the inven-
tion. . :

Inthe drawings: -

Fig. 1 is a diagrammatic perspective view
of one construction of means embodying the
invention; - , o
- Fig. 2 is a view showing a diagram of the

“electric wiring - for supplying electric cur-

rent to-the main lights or lamps of the struc-
ture; o a
Fig. 8 is a view in perspective of a frag-
mmentary portion of a modified construction
of ‘means embodying the invention; ’
Fig. 41s a view-in sectional elevation of a
portion” of a structure showing a ‘modified

means for positioning the lamps with respect

to-a lens structure; and-
.Fig. 5is a view in secti
ing a portion of the structure illustrated in
Fig. 4 and takenin a plane at right angles
to that in which Fig. 4 is taken.
In the construction as illustrated in Figs.
1 and 2 two electric lamps or lights 1 and 2

onal elevation show~
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and a standby gas bwmner or light with
mantle 3 are assumed to be carried on or sup-
ported by a revolving arm system 4 which
hereinafter will be referred to as the light
supporting means or, broadly considered,
light actuating means. The axis of revolu-
tion of the said light supporting means is
vertical and is noncoincident with the focus
of the associated lens or lens structure (not
shown), whether the latter be circumfer-
entially complete or not, so that the vari-
ous lamps or lights can be brought successive-
ly into the focus of the lens structure.

The light supporting means is provided at
its center with an elongated hub or central
portion 5 which is loosely mounted upon the
upper end portion of the shaft 6 from which
shaft projects an arm or bracket 7 rigidly
connected therewith, which bracket carries
and supports a vertically arranged spindle
8 provided at its lower end with a pinion 9
which engages a stationary toothed ring or
gear 10 which is concentric with the shaft 6
and at its upper end with a crank having an
upwardly extending projection 8 which ex-
tends into the slot of a forked or slotted arm
11 which is rigidly connected with and pro-
jects laterally and radially from the hub 5
previously referred to. The arrangement and
operation are such that when a lamp is lo-
cated in operative position (as for example
at the focus of a lens or lens system or strue-
ture the crank is directed radially inwards,
due to the appropriate selection of gear ra-
tios with the axis of the projection 8* extend-
ing transversely of and in vertical alinement
with the pitch circle of the pinion 9. Under
these conditions external pressure applied
to the lamp supporting means when a lamp
is in operative position as ahove stated will
produce no movement therveof, the engage-
ment of the crank pin with the slotted arm 11
forming a lock to prevent such movement.
It will be apparent, however, that upon rota-
tion of the shaft 6, which rotation is adapted
to be effected by the mechaniem, and under
the conditions as hereinafter stated, the arm
7 will be rotated or revolved and such rota-
tion or revolution by reason of the engage-
ment of the projection 8 with the slotfed
arm: 11 will cause rotation or revolution of
the light supporting means consisting of the
arms 4 or any other suitable means or de-
vices.

The shaft 6, in the construction as illus-
trated, is adapted to be rotated by mieans of
a weight 12 suspended upon a flexible con-
nection 13 which is attached to and extends
around a floating grooved ring 14 upon which
planet pinions 15 are supported, which pin-
1ons mesh with the teeth of a cun wheel 16
rigidly mounted upon the said shaft 6. The
said pinions also mesh with the internal teeth
of a floating worm wheel 17, the cxternal teeth
of which are in engagement with a worm 18

upon the shaft 19 of an electric motor 20.
Normally the worm wheel 17 is held station-
ary by the worm 18 and the driving shaft 6
also 1s held stationary by stepping or hold-
ing means as will be hereinafter explained,
Upon the release of the said stopping or hold-
ing means the shaft 6 will be caused to rotate
by the action of the ieight 12 exerted
through the flexible connection 13, grooved
ring 14 and planet wheele 15 to the sun
wheel 16 on the said shaft. It will be un-
derstood that when the said stopping means
is operating to hold the shaft 6 the ring 14 is
held against rotation due to the interlock-
ing of the planct gears 15 with the sun wheel,
the gear 16 and the floating worm gear 17,
but upon release of the said stopping means
rotation of the ring 14 is effected under the
influence of the werght 12. The planet gears
15 are thus carried around the sun wheel 16
and being in engagement with the internal
teeth of the stationary worm gear 17 the said
planet gears are caused to rotate and to ef-
fect rotation of the gear 16 and of the shaft
6 1n a clockwise direction as indicated by the
arrow on said wheel. Tt the motor 20 should
be started while the shaft 6 is held stationary
by the stopping and holding means therefor
the worm wheel 17 will be driven by the
worm 18 and the planet gears 15 will be
aused to travel idly avound the sun wheel
16 and will cause rotation of the grooved
ring 14 in a direction {anti-clock vise) to re-
wind the flexible connection 13 attached to
the weight 12 and effect elevation of the
latter.

The control of the movements and opera-
tion as thus far described may be effected in
various ways. The means provided for that
purpose and which will now be described
comprises a toothed wheel 21 mounted upon
and rigidly connected with the shaft 6. The
speed of rotation or movement of the lamp
supporting means may be controlled by the
employment of a suifable governor such as
an eddy current brake which comprises a

~metal dise 22 and an asszociated magnet 23

(which may be a erimanent magnet), the
spindle 24 of the said disc being geared to the
toothed wheel 21 as by means of the wear
train designated as a whole by the reference
number 25. A projection 26 upon the brake
disc 22 forms a part of the stop mechanism
by means of which the rotation of the shaft
6 is controlied. For co-operation with the
projection 26 I have provided a stop device
comprising a trigeer having twin projections
27 and 28 spaced from each other as illustrat.
ed. The operation of the said stop device is
controlled by the co-operation or mutual ne.
tion of an electro-magnetically responsive
device and cam means or devices movable
with the shaft 6. The arrangement and oj-
eration are such that unless the electro-mag-
netic device is energized the can mechanism
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“eannot act to arrest or stop the shaft and the
-light supporting means -actuated thereby. in
“any position except that at which the stand-
by lamp or light source is In use, nor can the

light supporting means remain stationary

with the standby lamp in use if thereatter the -

said electro-magnetic device is energized. If
the electric current for the main lights and
for energizing the said electro-magnet should
£ail or if the filaments of both or all of the
said Lights should become broken' so that the
said electro-magnet becomes de-energized the
licht supporting means will rotate until the
standby-light is brought into operative posi-

tion, which may be the focus of a lens struc-

~ture or system. Immediately upon restora-

vy
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2

tion of the current through the electro-mag-

et to energize the same the means for actuat-

ine the lioht supporting means is returned to
2 b4 i S

initial position after which it operates to:ro-
tate the light supporting means to bring a
main light 1nto operative position instead of
the standby light. :

Yo the construction as iHustrated the stop
device comprising the twin stop projections

“ 97 and 28 is pivotally supported upon a pivot
<99 upon one end of a lever 30 pivotally con-

nected at its opposite end to a stationary sup-
port 30%. Thelever 30 1s provided intermedi-

ate of its length with a roller 31 which is.

adapted to contact with and to be elevated:by
cam projections 32> and 83+ which are provid-
od on the control wheel 21 previously referved

to and to- which-the governing means Is-
oeared as hereinbefore described.. The roller:

D

31 is also adapted to be lowered into and to-

engage a depression 34* provided in'the upper
side of the wheel 21 as illustrated. )
first case the stop projection 28 is elevated:in

o ditection toward the: disc-22:.and toward -

the plane of movement. of the projection 26

" therecn, and in.the other or second case the

opposite stop projection 27 1S lowered in 2
Jdiraction toward the:plane.of travel of the
said projection:26.  Whether or not in these
respective cases and positions the appropri-
ate stop projection 28 or 97 actually moves
into the path of movement of the. projection
26 depends.upon whether the tail piece 82 of
the pivoted stop device which is connected-in
the manner shown to the armature 33 of an
electro-magnet 34 is depressed due to-the en-
erdizing of the said electro-magnet or not-de-

pressed due to the said electro-magnet being -

de-energized. The positions of the stop pro-

Y o

jections 27 and 28 depend not only uporn.-the

position of the lever30 as controlled by the-

voller 31 but also.upon. the position of the
pivoted stop-devite wwhich is controlled by the

~ position of the armature 33 of the electro-
magnet-which:in turn is dependent.upon the
energized or de-energized cdondition of the

said magnet. ; . : S
The manner in- which- the construction

* operates or functions will be uaderstood atfter

Ceireuit

H

In the -
. gas control valve, not shown. The mode of

the. electric. connections diagrammatically
shown in Fig. 2 have been described, but be-
fore deseribing these connections it should be
explained that the grooved ring 14 whereon
the flexible connection 13:which supports the
weight 12 is-wound is adapted, at the comple-
tion.of a revolution thereof, to close a switch

_which comprises contacts 35 in the circuit of

the motor 20 as shown: The switch also com-
prises contacts 36 which are employed toshort
the energizing winding 47 of the
clectro-magnet 34 associated with the stop
mechanism for controlling the light support-

“ing means aud to which reference has been

madealready. The gas forthe standby lamp
mantle 3:may be supplied through the shaft 6

“which may be tubular for that purpose, there

being a pilot light and valve means of any

suitable or known kind or character operated

as by a hiunp or a depression on the wheel
91, the said hump-or depression being inaddi-
on to the humps and the depression already
veferred to herein and employed for co-oper-
ating in the arresting and holding of the light
supporting means in desired position. Com-
unication between the gas supply and the
tabular shaft may be established through-a
suitable mercury seal-or revolving joint.

Tn the construction asillustrated a hump or
projection for the last named. purpose s
shown in dotted lines at 88 upon the under
side of the wheel 21 which hump or projec-
tion is adapted to contact and co-operate with
o roller 39 mounted upon one end of a lever

40 pivotally supported intermediate its ends

upon a support 41 and having connection at

its outer end: with the upper end of a-link 42

the loiver end of which has connection with a

supplying gas to the lamp:forms no part of
the present invention and:may be effected and
controlled: by various means other than that
sugoested. . :

The electric cirenit employed is indicatec
diagrammatically in Fig. 2 of the drawings
and comprises the supply line indicated by
the plus sign and the return line indicated by

‘the minus sign. Means for controlling the

flow of current through the cireuit, such as a
switch 43, located. in the minus line may be
provided for opening and closing the circuit
through the-electric lamps or lights. The
said switeh may be located at a convenlent
point. for -operation at a distance from the
said lights. A lead 44 extends from a point
in one of the main lines beyond the control
switch 42 (and a flasher 45 if one should be

“employed) which lead includes a resistance

46. The said lead .constitutes an auxiliary

© civeuit for the winding 47 of the electro-mag-

net previously mentioned. The said lead
provides means whereby a sustaining current
may pass through the filament of the lamp

which is in operation, the said current being.
the resistance 46 to an amount .-

restricted by
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which does not cause any appreciable glow of
the lamp filament when the switch 43 is closed.
This anxiliary eirenit is adapted to be opened
and closed by contacts which co-operate with
contucts carried upon the hub 5 of the light
supporting means which hub also supports
and carries other contacts through which the
lanips are connected in circuit with the mains,
the electro-magnet winding 47 being in series
with circuits of the said lamps.

In the construction as illustrated the return
or minus line of the electric current supply
lines is connected to a brush or contact 48
which is adapted to engage successively con-
tacts 49, 50, 51, 52, 53 and 54 unon a segmental
ring 55 of insulating material, the said con-
tacts thereby being insulated from each other
and from the metal portions of the structure,
while the lead 44 from such main is connected
to twin brushes or contacts 56 which likewise
are adapted to engage the set of contacts 49
to 54 above referred to, it being understood
that only contacts 49 and 51 are intended to
cooperate with the brush or contact 48 and
that only contacts 50, 52, 53 and 54 co-operate
with the twin brushes 56. That is, in the op-
eration of the device the light 1 or 2 is active
only when the contact or hrush 48 is in contact
or engagement with the contact or hrush 49
or 51, one of the contacts or brushes 56 at such
time being in contact either with the contact
or brush 50 or 52. The engagement or contact
of the brush or contact 48 with the contacts
50, 52, 53 or 54 does not in any way affect the
operation of the device. The plus or positive
line of the supply main on the other hand is
connected to a brush or contact 57 which is
adapted to engage or contact with the con-
tacts 58, 59 and 60 mounted upon a segmental
ring 61 by which the said contacts are insu-
lated from each other and from metal por-
tions of the structure. These contacts 58, 59
and 60 are connected to the lamps 1 and 2 as
indicated in Fig. 2 of the drawings.

In the construction as illustrated there may
be said to be three conditions, but these con-
ditions may be increased by the inclusion or
provision of an additional number of main
lights similar to the lights 1 and 2.

These conditions may be described as fol-
lows: .

Condition 1: The electro-magnet 84 when
energized canses upward movement of the
lower stop projection 28 to a position adjacent
the governor disc 22 but not into the plane
of movement of the projection 26 upon the
sald disc. If it should now happen that the
roller 81 of the pivoted lever support 30
should be raised or elevated by contact with
either of the cam projections or humps 32+ or
33* on the wheel 21 which is mounted upon
the shaft 6 such lever 30 is elevated so as to
move the lower projection 28 into position to
be engaged by the projection 26. Upon con-
tact of the projection 26 with the projection

1,802,145

28 movement of the wheel 21 together with
that of the parts actuated thereby is stopped
and held in such position with a light 1 or 2
in the required operative position until a
change in the conditions takes place. The
change in condition which is contemplated
might be the failure of the current in the
main supply lines or it might be the breaking
of the filament of the lamp corresponding to
that particular position of the light support-
Ing means or it might be due to some other
cause. Opon such change in condition rotury
movement of the wheel 21 is resumed and is
continued until in operative condition is re-
stored which may be the placing of the next
or second main hght in operative position or
1t may be that the wheel 21 will continue to
rotate until the standby lamp 3 is brought
into operative position ; that is, a position co-
ineident with the focus of the lens or lens Sys-
tem in a construction of the character of that
which has been assumed.

Condition 2: When the electro-magnet 34
1s de-energized by failure of current to flow
through the coil 47 thereof the upper stop
projection 27 is moved downwardly toward
the governor disc 22 into position adjacent
thereto but not into the plane of movement
of the projection 26 thereon. If when the
electro-magnet is thus de-energized the roller
31 mounted upon the control lever 30 enters
the depression 34* in the toothed wheel 21
the said stop projection 27 is thereby moved
into position to be engaged by the projection
26 upon the disc 22. Movement of the wheel
21 into position to cause the roller 31 to en-
gage the notch 34 causes movement of the
standby lamp or light 8 into operative posi-
tion.  The arrangement and the construction
are such that gas would then be supplied to
the standby burner. It will be understood,
as has been indicated already, that instead
of a gas light an electric light may be em-
ployed as the standby light, in which event
the current should be drawn from some
source independent of that of the main su pply
current for the main lights 1 and 2.

Condition 8: It is only when the standby
lamp 3 is in operative position that the flox.
ible cord 18 is rewound upon the drum 14
and_the weight 12 thereby elevated. Such
rewinding and elevation of the weight is ac-
complished as follows, to wit: when the parts
for actuating the lights and moving them
from inoperative to operative positions have
reached a point such that the standby light
occupies the operative position in the strue-
ture they are stopped in that position and at
such time the grooved ring 14 will have ro-
tated to a position to cause a pin 62 thereon
to contact or engage a snap-over switch arm
63 of known construction and through the
contacts 35 close the circuit of the electric mo-
tor 20. At the same time the winding 47 of
the electro-magnet 34 is short circuited by

70

P
58

Wt

wh



10

15

20

30

40

45

50

(o1
(S5

1,802,145

the engagement of the contacts 36 so’ that -
although current may then flow through the

lamp filaments the upper projection 27 will

remain in engagement with the projection 26 -
because of the fact that at such time the

roller 31 occupies a position in the notch 34?
in the wheel 21. It will be seen, therefore,
that under these conditions the wheel 21 is
held against rotation and that in consequente
the light supporting means is ‘also “held
against rotatron. The motor 20, however,
having been put into operation as already
indicated, operates through the worm wheel
17 to operate the grooved ring
rewind thereon the flexible cord or rope 13
to elevate the weight 12. In the operation
of the grooved ring or drum 14 to rewind the
said cord the pin 64 thereon contacts with

the snap-over switch 63 toopen the contacts

35 and 36 whereupon cperation of the motor
20 is discontinued rand the electro-magnet

re-energized which results in a movement

of the pivoted stop device to carry:the pro-

jection 27 out of the plane of movement of .

the stop 26 so that the ‘wheel 21 may resume

its rotation to effect rotation of the light sup-.

porting means - in the manner as heretofore
described. : Lo S

In service or use-the operation may be
described briefly as taking place as follows:

Assuming that the ‘device-is functioning
and that the electric light or:lamp 1,"which
may be referred to as the first of thelamps,
is in operative: position, ‘as, for ‘example, at

.the focus of a lens-structure, it'remains«n-

such position umntil something happens -to
render the said light or'lamp ineffective such
asthe breaking of the filament or the failure

of current in the main supply lines. -Assum-
‘ing, however, that-the lamp 1 is-in position
and operating, current flows from-the plus

line of the main -supply lines throtgh the
electro-magret winding ‘47, brush- or contact
57, contact 58, the filament of the-said lamp
1, contact 49, brush or contact 48 and-thence
through the switch 43 to the minus 6r rettirn
line. Ifthe control:switch 43 should beopen
or if while the said switch is-closéd-the con-
tact of the Basher 45 is open (when-a flasher
is used) a-sustaining current flows into and
through the filament of the lamp and thence

through the contacts 50,56, lead line44 and

the resistance 46 therein back to the minus
line so that the eléctro-magnet 34 is retained
in-energized condition. o

If the flament of the lamp 1 should break
the electro-magnet 34 is de-energized which
resilts in movemerit-of the projection-28 of
the pivoted'stop device to réléase the stop 26
whereupon the supporting means ~for “the
lights is revolved by the weight 12 in the
mnanner as hereinbefore described until the
electric lamp 2, which may be regarded as
he second lamp, hias moved into operative
position. When this eccurs the contact 59

ring or drum 14 to-

5 ,

is brought into contact with the brush or con-

‘tact 57, the contact 51 into contact with the

brush or contact 48, and oneof the contacts

‘56 into contact with the contact 52. Tt will

Lo seen that when the contacts are thus es-
tablished the filament of the lamp 21s placed
in the cireuit in series with the coil 47 of the.
electro-magnet. ’ :
-Assumning that only two main lamps are

emploved, such as 1 and 2 illustrated, ‘and-
that the filaments in both of them ‘are dis-
rupted or broken then the wheel 21 will ro-
tate until the'standby lamp has been brought
into operative position which occurs ‘at the
moment ‘of the engagement of the roller 31~
with the notch 84°. "Fhe light or lamp sup-
porting mesns will' remain in such- position

‘until mew lamps have:been: substituted for

those having broken filaments whereupon the
conditions "will ‘have been established “for
permitting and causing the light supporting -
mesns to then resume its movement so as to
bring the first lamp-1 into operative position.
If it should hiappen that the supply of cur-
rent froém or through -the main supply lines

is- discontinued the relectro-magnet will “be

de-energized ‘so that 'the lamp ' supporting
means may and will revolve until the stand-
by light 8, which in the constructions shown
is illustrated as-a gas lamp but may consist
of an-electric light or-lamp ashas been Indi-
cated already, is in -operative position.
When ‘the said standby lamp is in operative
position the brush 57 will engage the contact:
60 while the twin brushes 55 will engage’ the
coritacts 53 and 54 thereby completing the
circuit through the lamps and through- the
lead 44 and resistance 46 therein so-that a
light, “sustaining current only would flow
through the lamp filaments upon restoration
or resumption of the current flow. “Upon
restoration of the current after failure there-
of, ‘as just ‘described, operation of the elec--
tric motor 20 is effected to rewind the flex-
ible cord 18 upon the grooved ring or drt i
14 'to elevate the weight ‘12 -whereupon if
either one or both -of the lamps 1'and 2 be
in good condition the electro-magnet 3415
enereized and the lamp supporting means 4
released and eaused to rotate until it-stops
at the first of the said electric-lamps which -

" isin proper condition.

As has been indicated already, thenymber
of main electric lights or lamps which may
be employed may be varied within practical
limits and also “as has been indicated the
standby light or lamp may be or consist ot
ah electric light instead of a‘gas light:

Tn Fig. 3 of the drawings I have shown=a
motlified construction in which as an=altérna-
tive to ‘short circuiting the electro-magnet 34
during the rewinding of the grooved ring 14
to elevate the weight 12 the contacts 35 alone
are retained and the depression 34 :inthe
toothed wheel 21 which corresponds to the
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‘nember 4* may be rotated or that

6

standby position of the light supporting
means is made deeper so that when the roller
31 of the lever 30 drops thereinto it will cauge
movement of the stop projection 27 into a
position in the plane of movement of the stop
26 independently of whether the clectro-
magnet 34 is de-energized. In such modified
construction the grooved wheel 14 is pro-
vided with a cam projection 65 which is
adapted to contact with a roller 70 upon the
inner end of a lever 68 pivoted intermediate
its ends upon a- stationary support 69. A
link 67 is pivotally cennected at its upper
end to the opposite end of the said lever 68
and at its lower end to the outer end of a lever
06 pivoted intermediate its ends to a station-
ary support 67. The support 30> in this
construction is mounted upon the opposite
or inner end of the lever 66 as shown. When
“he roller 70 upon the inner end of the lever
68 is engaged by the cam projection 65 the
roller 31 is slightly elevated so as to position
it at the point occupied by it while in the
notch 34® of the construction shown in Fig. 1.
It will be seen that when the roller is thus
elevated the electro-magnet 34 will then re-
lease or hold the wheel 21 depending upon
whether it is or is not energized.

In the constructions heretofore described it
will be noted that the light supporting moeans
revalves so that the said lights may be
brought successively into operative position;
that is, into positions coincident with the
focus of the lens or lens structure, not shown,

“t being assumed for purposes of deseription

that the device is used in connection with the
lens system of a light house or the like, 1t
will be understood, however, that the device
may be employed for any other purpose for

“which it may be found to be suitable.

In cases where the device is nsed in con-
nection with a lens system or structure and
where the accommodation within the said
lens system or structure for a number of
lights or Iamps is restricted the Funps may be
supported upon means by which they may he
raised and lowered into and from operative
positions, or vice versa, one after another,
Each of the lights for example may be car-

“wied or snpported by a parallel motion link

system 71 as shown in Fig. 4 of the drawin

Such a modified arrangement may be oper-
ated by means of a rotating supporting or
actuating device or means 47, the supporting
urface of which is in the form of » cam.
Rollers 72 provided npon one of the links of
each couple of parallel links of the link sys-
tem rest upon the said cam surface so that
upon rotation of the said cam supporting de-
7ice the said links are actuated fo move the
lights into and from operative position with
respect to the lens structure or svstem indi-
cated in dotted lines in said Fig. 4. Tt will
be apparent that either the cam device or
seid cam
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device may be held stationary and the shaft
6 to which the link system is connected ro-
tated. In cither case the lamps carried by
the respective couples of parallel links will
be moved into and from operative position
with respect to the lens structure or system.

Having thus deseribed my invention, what
I claim and desire to secure by Letters Pat-
ent is:

1. Apparatus of the character described
comprisig means for supporting a plurality
of lamps one of which is a standby for the
others, means for effecting unidirectional ro-
tation of said lamp suporting means, a stop
for interrupting the rotation of said lamyp
supporting means to position a lamp in a pre-
determined location, means for causing bodi-
ly movement of said stop, and means for caus-
ing pivotal movement thereof to render the
same effective,

2. Apparatus of the character described
comprising rotatable means for supporting a
plurality of lamps, means for causing move-
ment of the said supporting means to carry
the respective lamps into a predetermined op-
erative position, stop devices for interrupting
the movement of the said supporting means
to position a lamp in a predetermined loca-
tion, and power means operating automati-
cally to return the said last mentioned means
to initial position after a predetermined one
of the said lamps has been moved into the said
predetermined operative position.

3. Apparatus of the character described
comprising means for rotatably supporting a
plurality of lamps, one of which is a standby
for the others, means for causing rotation of
the said lamp supporting means to hring the
respective lamps into a predetermined opera-
tive position, stop devices for interrupting
the rotation of said lamp supporting means
to position a lamp in a predetermined loca-
tion, and means acting automatica 1y to return
the said last mentioned means to its initial
position after the said standby Iamp has
reached the said predetermined position in-
dependently of the means for rotatably sup-
porting said lamps. ,

4. Apparatus of the character described
comprising means adapted to be rotated for
supporting a plurality of Iamns, one of which
is a standby for the others, a rotatable shaft
for supporting the said lamp  suporting
means, said lamp supporting means being
loosely and rotatahly mounted on said sha ft,
means for causing unidirectional rotation
only of said shaft, means for locking the said
shaft against rotation, and means interposed
between the said shaft and the said lamp sup-
porting means for effecting rotation of the
latter and for preventing rotation of the latter
while the locking means for the said shaft i
in locked position.

5. Apparatus of the character deseribed
comprising rotatable means for supporting
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main and standby lamps, the former adapted-
to be supplied with electric current for-ren-
dering the same luminous and the latter with
an-illuminant from an-independent sourcey o
rotatable shaft upon which:said lamp sup-

porting means is loosely mounted, rotatable
means interposed between the said shaft-and

the said lamp supporting means whereby the
rotary movements of the said shaft are trans-
. mitted to the said lamp-supporting means,
means for causing rotation'ct -the said shaft

in‘one direction only, and means for return-

ing the last-mentioned means to-initial posi~

tion-after it has arrived: at a predetermined
position inthe operaton of thesaid apparatus
independently of-saidshaft. -

6. Apparatus of the-character described

comprising means for ‘supporting a plural-

ity of main and standby lamps, the former
adapted to be supplied with electric current

as an-illuminant and the'latter adapted to be-
supplied. with+an illuminant ‘from an inde-:

sendent source, a.shaft upon which the said
. - ? . -
lamp supperting means is loosely mounted,

. means interposed:between the said shaft.and

the said lamp supporting means for catsing
rotation of-the latter when ‘the: said shaft 1s

rotated, ‘the said meansoperating ‘to hold

the said lamp supporting means stationary

, when the respective lamps have been located

in a predetermined:operative position, a ro-
tatable member supported independently of
said shaft, means for causing rotation of said
member, ‘connections between -said member

- and:the said shaft whereby when the said

member is rotated in one direction rotation
of the said shaft is effected; and:means oper:
ating to return the said member to inutial
position after it has arrived at:a predeter-

- mined position in the operation of the said

apparatus. - ]
7. Apparatus of ‘the character -described
comprising rotatable means- for supporting

a plurality ofelectric lamps to which elec-

" tric current as an illuminant is supplied from

a suitable source and a standby lamp to-which
a suitable illuminant:is supplied-from an in-
dependent source, a rotatable shaft “upon
which the said lamp-supporting ‘means ‘is
mounted, means including a rotatable mem-
ber for causing rotation of the ‘said shaft
and the said lamp supporting means'in one
direction to transfer the said respective lamps
to a predetermined operative position, and

* means for returning the said rotatable mem-

her from ‘the position occupied by it when
the ‘said standby lamp has reached the ‘said
prédetermined operative position' without af-
fecting ‘the said shaft or the'said'lamp sup-
porting means. - o -

8. Apparatis of ‘the character described
comptising means for supporting a plurality
of main lanips and a’standby lamp; a rotat-
able shaft upen which the said lamp support-
‘ng ineans is loosely mounted, means foréaus-

ing rotation of said shaftn one direction,

means interposed between the:said shaft and
the :said ‘lamp supporting means and hav-
ing operative connection with-both for caus-
ing ‘rotation:of : the-said lamp supporting
means when sdid: shaft is-rotated, the said
interposed ‘means operating to hold the said
lamp -supporting means against: movement
upon said shaft after alamp hasbeen placed
in operative position-untilrotation ot thesaid
shaft is resumed, astop dévicefor holding the
said'shaft against rotation, and automatically
acting means for releasing said stop device
upon -the failure of ‘one.of the said ‘main
lamps. o - L -

9. Apparatus -of the character described

comprising means' for 'rotatably supporting

aplurality of mainlamps anda standby lamp
adapted. fo be substituted for ‘the Tormer in
casei of failure thereof, the said main lamps
adapted-to:be rendered luminous by an elec-
tric current and the said:standby lamp adapt-
ed to:be rendered luminous by an illuminant
from asource independent of that for the

mainlamps, a shaft upon which the saidlamp

supporting means is'ioosely mounted, means
for causing rotation of 'said shaff in one
direction only, the said means including a ro-
tatable member which completes its rotation
in-one ‘direction upon the arrival of the said
standby lamp ‘in operative position, means
operating:-to return the said’ member from its
last named to its initial position without af-

fecting' the said shaft, medns interposed be-

tween the said shaft-and the said light sup-

porting means and having operative connec- .
tion with: both for causing rotation of said

light ‘supporting means ‘when said ‘shaft is
rotated, stopping means for holding the said
shaft against rotation when a main light isin
operative position and is {lluminated, means
forireleasing the said stopping means to per-
mit rotation of said shaft upon the failure of
the main lights, the means for causing rota-
tion of the said shaft operating to transfer the

“standby lamp- into. operative position upon

failure of all the main lamps, means for re-
engaging the stopping means to hold the shaft
against rotation during the period that such

standby lamp remains in‘operative position .

and until the cause of the failure of said main
lamps has been removed, and means for there-
upon releasing the said shaft and. permitting
rotation thereof until a main lamp in con-
dition to be illuminated arrives at the oper-
ative position. »

~10. Apparatus of the character described
comprising means for supporting a plurality
of main electric:lamps and a staridby lamp,
the illuminant for which is derived from a
source ‘independent of ‘that for the main
lamps; a shaft upon which thesaid lamp sup-
porting means is mounted, a rotatable mem-

Ber supported “independently of “the ssaid

shaftymieans forapplying force to said mem-
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ber for causing rotation thereof in one direc-
tion, connections between the said member
and the said shaft whereby such rotation of
the said member causes rotation of said shaft
‘0 effect rotation of the said lamp supporting
means to carry the respective lamps into pre-
determined operative position, means operat-
ing upon the completion of rotation of the
said member under the influence of said force
‘o return the said rotatable member to ini-
tial position without affecting the said shaft,
and means for holding the said shaft
against rotation when any one of the said
lamps is in predetermined operative position
and means operating automatically to cause
said last named means to release said shaft
upon the failure of the said main lamps to
permit the said standby lamp to be carried
into operative position.

11. Apparatus of the character described
comprising means for supporting a plurality
of main electric Iamps and a standby Jamp,
the illuminant for which is derived from a
source independent of that for the main
‘amps, a shaft upon which the said lamp
supporting means is mounted, a rotatable
member supported independently of the said
shaft, means for applying force to said mem-
ber for causing rotation thereof in one direc-
fion, connections between the said member
and the said shaft whereby such rotation of
the said member causes rotation of said shaft
to effect rotation of the said lamp supporting
means to carry the respective lamps into pre-
letermined operative position, means operat-
ing upon the completion of rotation of the
said member under the influence of said foree
to return the said rotatable member to initial
position without affecting the said shaft,
means for holding the said shaft against ro-
tation when any one of the said lamps is in
predetermined operative position and means
operating automatically to release said hold-
ing means upon the failure of the said main
lamps to permit rotation of said shaft to
cary a standby lamp into operative position.

12. Apparatus of the character described
comprising means for rotatably supnorting a
plurality of main lamps and a standby lamp,
a circuit including the said main lamps
whereby electric current may be supplied
thereto, means for supplyng an illuminant to
the standby lamp from an independent
source of supply, an electro-magnet in the
ald cireuit in series with the said lamps, a
shaft upon which the said lamp supporting
means is mounted, & rotatable memher sup-
ported independently of the said shaft, a
weight suspended from ssid rotatable mem-
ser and adapted to cause rotaticn thereof in
one direction, connections between the said
rotatable member and the said shaft where-
by when caused to rotate by said weight
rotation of the said shaft is effected to cause
movement of a lamp into a predetermined op-
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erative position, means interposed between
the said shaft and the said lamp supporting
means for holding the latter against move-
ment relatively to the said shaft when a lamp
occupies said operative position, a stop de-
vice for holding the said shaft against ro-
tation when a lamp is in said operative posi-
tion, means interposed between the said
electro-magnet and the said stop device and
operating to release the latter to permit ro-
tation of the said shaft upon the failure of
a main lamp, and means operating upon the
completion of rotation of the said member
under the influence of the said weight to re-
turn the said member to initial position.

13. Apparatus of the character described
comprising means for supporting main and
standby lamps, the latter adapted to be sup-
plied with an illuminant from an independ-
ent source of supply, a circuit for supplying
electric current to the said main lamps, a
shaft upon which the said lamp supporting
means is loosely supported, means for caus-
ing rotation of said shaft in one direction
only, means interposed between said shaft
and lamp supporting means to cause move-
ment of the said Iamps respectively into a
predetermined operative position, said last
named means including a crank-shaft, mesns
having rigid connection with the said first
named shaft for supporting said crank-shaft
and causing the latter to revolve with the
said first named shaft, means for causing in-
dependent rotation of said crank-shaft, an
arm having rigid connection with the said
lamp supporting means and movable connec-
tion with the crank-arm of said crank-shaft,
means for returning the second named means
into initial position without affecting the said
first named shaft or the lamps carried there-
by, a brake device for retarding the rotary
movement of the said first named shaft, and
means for locking said first named shaft in
stationary position when an active lamp is
located in the said predetermined operative
position.

14. Apparatus of the character deseribed
comprising means for supporting main and

standby lamps, the latter being supplied with

an ithuninant from an independent source,
a cirenit including the said main lamps for
supplying electric current thereto, a unidirec-
tionally rotatable shaft upon which the said
lamp supporting means is loosely mounted,
a connection between said shaft and said lamp
supporting means whereby upon rotation of
the former rotation of the latter is effected,
the said connection operating to hold the said
lamp supporting means against movement
upon said shaft when a lamp occupies a pre-
determined position, means rotatable alter-
nately in opposite directions, connections be-
tween the said rotatable means and the said
shaft whereby the latter is adapted to be
rotated in one direction only, means oper-
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able upon the completion of a rotation of said
rotatable means to return it to initial posi-
tion without affecting the said shaft, stop de-
vices for controlling the rotary movements of
said shaft, and means controlled and -actu-
ated by a flow of current through the said
civeuit for controlling the said stop devices.

15. Apparatus of the character described
comprising means for supporting main and
standby lamps, a circuit for supplying elec-
tric eurrent to the said main lamps, an inde-
pendent source of illuminant for said standby
lamp, the said circuit including an electro-
magnet in series with the said main lamps, a
shaft upon which the said lamp supporting
means is mounted, means for causing rota-
tion of said shaft to place the said lamps re-
spectively in a predetermined operative po-
sition, cam devices carried by the said shaft,
stop devices including a pivotal stop and a
rotatable stop, means whereby rotation of
said shaft causes rotation of the said rotat-
able stop, connections
otal stop and the movable armature of the
said electro-magnet, the said cam devices and
the movements of the said armature co-acting
to cause movements of the said pivotal stop
into the path of movement of the said rotat-
able stop whereby the latter may contact with
the former under predetermined conditions
to hold the said shaft against rotation while
the said conditions are maintained. ‘

16. Apparatus of the character deseribed
comprising a shaft, supporting and actuating
means for a plurality of lamps mounted wpon

said shaft, the said lamps including main

~lamps and a standby lamp, rotatable means
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mounted independently of said shaft, means
operatively connected with the said rotatable
means for causing rotation thereof in one di-
rection, means interposed between said rotat-
able means and the said shaft whereby said
rotation of said rotatable means causes rota-

tion of the said shaft and lamp actuating

means in one direction to move the said lamps
respectively to'a predetermined operative po-
sition, means for holding the said shaft
against rotation while a lamp. occupies said
predetermined position, a normally inactive
clectric motor, means for rendering said mo-
tor active when the said rotatable means has
completed its rotation in one direction under
the influence of the said means which is oper-
atively connected therewith, and means in-
terposed between the said motor and the said
rotatable means whereby operation of said
motor returns the said rotatable means to its
initial position independently of said shaft.
~17. Apparatus of the character described
comprising a shaft, supporting and actuat-
ing means for a plurality of lamps mounted
upon said shaft, the said lamps including
main lamps and a standby lamp, rotatable
means mounted independently of said shaft,
means operatively connected with the said

between the said piv-

S

rotatable means for causing rotation thereof -

in one direction,
said rotatable means and the said shaft
whereby said rotation of said rotatable
means causes rotation of the said shaft and
lamp actuating means in one direction to
move the said lamps respectively to a prede-
termined operative position, means for hold-

ing the said shaft against rotation while a .
lamp occupies said predetermined position, &

normally inactive electric motor, means for

means interposed between:

70

rendering said motor active when the said

rotatable means has completed its rotation

in one direction under the influence of the

said means which is operatively connected
therewith, means interposed between the said
motor and the said rotatable means whereby
operation of said motor returns the said ro-
tatable means to its initial position, the said
means for rendering the motor active being
actuated to render the said motor inactive
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upon the arrival of said rotatable means at .

such initial position.

18. Apparatus of the character described
comprising a shaft, means loosely mounted
upon said shaft for supporting a plurality of
lamps, one of which lamps is a standby for
the others, means for effecting unidirectional
rotation of the said shaft, means interposed
between the said shaft and the said lamp sup-
porting means for causing the latter to ro-

tate with the said shaft to place a lamp in a
position, the said last named

predetermined
means including an arm rigidly mounted
upon the said shaft and projecting radially
therefrom, a crank shaft rotatably mounted
in the outer end of said arm and carried by
the said arm about the axis of the said first
named shaft, means for causing rotation of
said crank shaft, an arm rigidly connected
with the said lamp supporting means and

projecting radially therefrom and having

movable connection with the crank arm of
gaid crank shaft, a stop for interrupting the
rotation of the said first named shaft to posi-
tion a lamp in a predetermined location,
means for causing bodily movement of said
stop, and means for causing pivotal move-

"ment thereof to render the same effective.

In testimony that 1 claim the foregoing as
my invention, I have hereunto signed my
name this 8rd day of September A D., 1928.

GEORGE GOODWIN.
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