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In conjunction with lens or reflector ap- showing in side eievation the mechanish for 55 
paratus or the like, for light signalling pu'- automatically substituting a new mantle for 
poses gas incandescent light is now frequent- a destroyed mantle and also showing the re 
ly employed; for instance, an acetylene gas lation of said mechanism to the light source 

5 burner with an incandescent mantle provides and to the lens system; 
a suitable illuminant. With such apparatus, Fig. 2 is a view in central vertical section 60 
in order that the signal light may not be per- of the mechanism shown in Fig. 1 inciuding 
manently extinguished when a mantle is a gas Supply pipe, a burner, a mantle upon 
damaged or falls to pieces, it is essential to the burner and means for exchanging a new 

10 provide means for automatically replacing a Inantle for a destroyed mantle upon the 
damaged mantle by a new one. For this pur- burner; 
pose heretofore a construction has been used Fig. 3 is a view in side elevation looking 
in which, through the influence of the narrow from the left toward the right, in Fig. 2, parts 
flame resulting from disruption of the in of the structure shown in Fig.2 being 

l3 candescent mantle, a device has been released Omitted; m 
which would act automatically to cause a re- Fig. 3 is a view partly in Section and part- 70 
serve mantle to take up the position previous-ly in side elevation showing more in detail 
ly occupied by the destroyed mantle. The the construction of a portion of the means 
practice has been and is to dispose a plurality for Substituting a new mantle for a destroyed 

20 of incandescent mantles on holders arranged mantle, the parts shown being enlarged as 
to be brought in due order of succession into compared with the previous figures of the 
operative relation with respect to the burner. (ira Wings; 
These mantle holders are situated near the Fig. 4 is a bottom plan view of the mantle 
burner, which in a lens signal apparatus is exchanging mechanish shown in Fig.1; 
disposed in the interior of the lens system Fig. 5 is a view partly in vertical Section 
The necessity for providing a sufficient num- and partly in side elevation of a modified con- so 
ber of reserve mantles to meet all emergencies struction of apparatus embodying the in 
has resulted in the number first used, usually vention which is adapted to operate auto 
four, being now, in some cases, increased up natically to exchange a new mantle for a 

30 to as many as twenty-four. in the construc. destroyed mantle; 
tions as heretofore employed these mantle Fig. 5 is a view in front elevation showing s5 
holders have intercepted part of the light the carriage structure of Fig. 5 enlarged and 
emanating from the light source and have also showing a portion of the mantle holder, 
prevented it from traversing the lens system the other portion of the Said mantle holder 

35 and while, in the case of four mantle holders, being broken away; . . . 
the amount of light intercepted was and is Fig. 5 is a vertical sectional view taken 90 
not sufficient to reduce the luminosity of the along the line 5i3-5i of Fig. 5; and 
signal appreciably yet with an increased num- Fig. 5 is a top plan view of the carriage 
ber of mantle holders the oss becomes se- Structure shown in Fig. 5 and also showing 

40 rious. . . . a portion of the mantle holding or carrying 
The present invention has for its general means partially in plan and in cross-section; as 

object to provide a signal apparatus of the Fig. 6 is a view in front elevation of the 
character above indicated in which the man- burner and Inantle of Fig. 5 and the upper 
tle holders, in any desired number, are sup- portio of the mantle exchange mechanism 

45 ported in such manner and in such relation immediately associated with the burner, 
io the light source that the rays of light from looking from the right toward the left in loo 
said source are not prevented from traversing Fig. 5, a portion of the mantle holder being 
the lens system. For the attainment of its removed or broken away so as to show more 
object the invention comprises the improved clearly other portions of the exchange mech 

50 construction of mantle changing devices anism; 
hereinafter described. Fig. 6 is a view partly in vertical section 105 

In the accompanying drawings:-- and partly in side elevation of the mantle 
Fig. 1 is a view showing the lenses of the holding structure, one part of said structure 

lens systell in veitical Section, and partially being in elevated position; . . 

5 

2 5 
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Fig. 6P is a view similar to that shown in 
Fig. 6A with the said part of the mantle hold 
ing structure in lowered positio:); and 

Fig. 7 is a view in side elevation of 2. indi 
fied construction of the means silt) will iliigs. 
5 and 6 for transporting the reserve incarl" 
descent mantles to the burner and exchang 
ing the same for destroyed mantles, 

in the different embodiments of the inven 
tion illustrated in the drawings the lens sys 
tem is designated 1, the upper prisins 6 and 7. 
the lower prisms 34, and the incandescent 
aantles 43 in operative relation to the 

30 

35 

40 

60 

65 

builers. 
Referring now to Figs. 1 to 4 it will be 

noted that the rays of light which einanate 
from the incandescent mantle 43, in position 
upon the burner 2, strike the lens systein, and 
are refracted by it. The rays as refracted are 
in the usual form of a bundle of Substantially 
parallel rays. The dash lines 3, 4 indicate 
the conical limitation of the uppei'imost rays 
of light, which strike the uppermost prisins 6, 

while the dash lines 3 and 4 indicate the 
conical limitation of the lowermost rays 
which strike the lowermost prisms 34 and it 
is evident that the rays from thenantle 43. 
which fall inside the angles A and B, are not 
refracted by the lens system. 
According to the constructional form of 

the invention shown in Figs. 1 to 4, the hold 
ers 8 of the reserve mantles are disposed in the 
conical space defined by the angle A, so that 
only the holder 8 of the particular inantle 43, 
which happens to be in the operative position 
at the time can intercept, light intended to be 
refracted by the lens system 1. 
The mantle changing apparatus especially 

constructed for this purpose is illustrated 
more clearly and in greater detail in Figs. 2, 
3, 3A and 4. 
The mantle changer is located at the top of 

the lens apparatus and is secured to the cover 
thereof (not shown). The gas supply pipe 
11 and burner 2 at the lower end thereof oc 
cupy a central position in the device. As 
shown in Fig. 4, the mantle holde's 8 are dis 
posed radially in Irelation to the central gas 
supply pipe i, the arraigeinent being such 
that the holde's cause their reserve mantles 
to move in due order into opei'ative position 
with respect to the burner, when a previously 
operative mantle breaks. 
The motor device of the inantle changer 

consists of two band spirings 9 with one end 
of each fastened to a casing 10 rotatably 
mounted on anti-friction bearings 10° and 
with the other end of each fastened to a sleeve 
12 rotatably mounted upon the stationary gas 
supply pipe 11. The Totatable sleeve 12 is 
provided with a gear wheel i3 which is in en 
gagement or mesh with a smaller gear wheel 
14. By means of a spindle 15 to the lower 
end of which the smaller gear wheel 14 is se 
cured the springs 9 may be wound up, as in a 
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watch. The return or unwinding movement 
of the springs is prevented by the engagement 
oil a spring-pressed pawl 15 with a ratchet 
wheel16 which permits rotation of said spin 
tile 15 in a direction to place the springs 9 un 
der tension, but prevents rotation in the op 
}}osite direction. 
The mantles are mounted on conical rings 

17 which are adapted to be detachably secured 

of holders 8. The mantle holders 8 are piv 
ot:aily or rotatably supported on shafts 20 iro 
tatably mounted upon brackets 18 projecting 
froin the support of the Inantle changer or 
changing mechanisian, Level's 21 are rigidly 
oi' fixedly secured to the shafts 20. These le 
ve;'s are located inside of and are of substan 
- {ially the same shape as the holders 8. The 
holders 8 and lever's 21 are connected by spiral 
springs 22 which tend to cause pivotal move 
linent of the said holders and levers relatively 
to each other in opposite directions about the 
axes of the shafts 20 to effect separation there 
of. As ong as the mantle 43 which is in 
use lion a burner is undamaged relative ro 
tation or pivotal movement of the lever 21 
aid holder 8 for such mantle is prevented by a 
in 23 upon thenantle holder Swhich engages 

the Outer free end of the said lever 21. 
pins for connecting the outer swinging ends of 
the level's 21 and mantle holders 8 are made 
(of wood or other material adapted to be de 
stroyed or severed by the influence of the nar 
'Ovy fiane which occurs or which is formed 
upon the breaking of a mantle. Pinions or 
gear wheels 24 are also mounted upon and rig 
idly Secured to the shafts 20 between the op 
posite sides of the upper end portions of the 
level's 21. The pinion 24, lever 21, and shaft 
20 for each burner being rigidly secured or 
connected they move or rotate together as a 
single or integral unit. These pinions are in 
engageinent with the lower toothed end por 
tions 24 of vertical rack bars 25 upon the up 
per ends of which rollers 26 are mounted. 
Springs 27 coiled about the bars 25 tend to 
'aise upward movement thereof so that said 
roller's 26 are pressed against an annular 
track 28 tipon the casing 10. Part of the said 
track is in the form of a cam 29 (see Fig. 3). 

'i he operation of the apparatus as shown 
in Figs. 1 to 4 of the drawings may be de 
sci’ibed as follows: 
When a mantle which is in use upon a 

burner breaks the said burner emits a nar 
row flame which strikes the wooden pin 23 
and causes the same to ignite and burn sever 
iing the connection between the lever 21 and 
the holder 8 of that particular mantle 43 so 
that the said lever 21 and the holder associ 
ated therewith are freed from each other and 
can be noved relatively to each otha' inder 
the influence of the coiled spring 22. Upon 
such occurrence the lever 21 assumes substan 
tially the position indicated in dotted lines 

() 

to rings 18 which are mounted upon arms 18, 75 
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in Fig. 2 of the drawings. Movement into 
such position is occasioned by the downward 
movement of the rack bar 25 associated with 
such lever under the influence of the cam 29 
actuated by the springs 9. It will be under 
stood that the power or strength of such 
springs is sufficient to overcome the spring 27 
associated with such rack bar and tending to 
hold the same in elevated position. So long 
as the mantle upon a burner remains undan 
aged the rack bar 25 associated with the hold 
er for such mantle occupies a position such 
that the roller 26 abuts against the cam 29 
a little in advance of its peak which prevents 
the casing 10 from rotating. When the pin 
23 is severed by the flame produced upon the 
breaking or disintegration of a mantle 43 al 
lowing the gear 24 and lever 21 rigidly Se 
cured thereto to rotate relatively to the man 
tle holder 8 the rack bar 25 is permitted to 
move downward under the influence of the 
springs 9 so that the casing 10 is released and 
begins to rotate under the influence of said 
springs. After the peak of the calm 29 has 
passed the roller 26 the rack bar 25 is caused 
to move upwardly by the spring 27 and by 
reason of the engagement of the rack bar with 
the pinion or gear wheel 24 causes movement 
of the lever 21 in a direction away from the 
burner 2 into an upwardly extending position 
out of the paths of the rays of light which 
pass through the system of lenses and prisms. 
In its backward movement the opposite sides 
of the lever 21 engage with projections 29 
which extend inwardly from the opposite 
sides of the mantle carrier 8 and cause move 
ment of the latter backward therewith away 
from the burner 2. The roller 26 is held 
pressed against the cam 29 by the spring 27 
and the upward movement of the rack bar 25 
is further positively insured by the entry of 
a pin 30 thereon into a channel-shaped up 
wardly inclined guide 31 fixed to the cam 29. 
The casing 10 continues to rotate so that the 
eam 29 is moved into contact with the roller 
of the next adjacent mantle holder 8 whereby 
the rack bar 25 associated with said holder 
is caused to descend. By reason of the con 

- - - the nection between the said rack lar and 
lever 21, and between the latter and the man 
tle holder associated there with as heretofore 
described such descending movement causes 
pivotal descending and inward movement 
of the said lever and the holder 8 which 
movement continues until the conical ring 
17 contacts with the burner 2. This proceed 
ing is repeated in due and consecutive Order, 
until all the mantles have been put into use 
and destroyed. 
The reserve mantles 43 are surrounded re 

spectively by hoods or shades 32, so arranged 
relatively to each other that a passage 33 is 
left between each, adjacent pair of hoods. 
These passages 33 serve to lead off the gases 
of combustion from the burner, while the said 

. y 

hoods 32 protect the reserve or spare mantles 
and prevent contact of the said gases there 
with. The currents through these passages 
induce into the lens system from the exterior 
thereof currents of cold air which enter 
through the spaces between the lower prisms 
34 of the lens apparatus (as indicated by ar 

the combustion gases and thereby a further 
protection of the incandescent iodie; i. 
obtained. Said hoods 32 also serve as a 
tection against dust and insects. 

in the construction shown in Figs. 5 to 6 
the spare or reserve mantles and the mecha 
nism by which they are successively brought 
into play are located beneath the lens system 
1 and are therefore entirely out of the way 
of the rays of light from the active mantle. 
The mantle holders and the supporting mem 
bers therefor are disposed underneath the 
burner and wholly or mainly within the angle 
B between the dash lines 35 and 36 which in 
clicate the conical limitation of the rays which 
proceed downward from the burner to be re 
fracted by the lowest prisms 34 in the lens 
system. Thus in the device shown in Figs, 5 
and 6 as in the device shown in Figs. 1, 2, 3 
and 4, the holders for the spare or reserve 
mantles do not intercept such rays of light 
from the burner, as are intended to be re 
fracted by the lens system, whereby the ob 
ject of the invention is attained. 
The construction of apparatus for ex 

changing the mantles as slow in I Figs. 5 to 
6 will now be described. 
The mantle changing apparatus is inclosed 

in a casing 3 under the lens apparatus, which 
casing is closed with the exception of an open 
ing 38 which constitutes a passage for an up 
right standard 39 which carries an endless . 
chain 40 and a carriage 41, which transports 
the mantle holders 42 and the reserve mantles 
43 in due order up to the burner 44, whenever 
a mantle is broken. The driving device for 
the said chain 40 consists of a weight 47 or 
other Suitable means which acts on a shaft. 48 
to rotate the same. Transmission gearing 
48 connects the said shaft with the lower of 
two sprocket wheels 49 and 50 upon which 
the said chain is supported. 

is actuated and causes rotation of the wheel 
49 to cause movement of the sprocket 40. The 
two chain wheels 49 and 50 are both support 
ed on the standard 39. 
The chain 40 is coupled to the carriage 4 

by means of a link 52, the lower' end of which 
is pivoted to a chain link and the upper end 
of which is pivotally connected to the car 
riage. In order to give the carriage a truly 
rectilinear movement it is provided with 
wheels 82 which contact with and travel upon 
glides 83 upon the standard 39. s 
The carriage 41 is provided with three pro 

jections 53 which are adapted to engage holes 

5 

rows in Fig. 1). Thus an effective cooling of 
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of the shaft 48 the transmission gearing 48 
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correspondingly located in the mantle holder 
whereby the latter is adapted to be trans 
ported or carried to and from a burner. The 
mantle holder is adapted to be locked to the 
said carriage in order to prevent the holder 
from being released before the said locking 
device is released. 
The locking means is illustrated more 

clearly in Figs. 5^, 5P and 59 in which the 
carriage mechanism including the locking 
means is illustrated, on a larger Scale. The 
locking means comprises a bar 41 which is 
supported upon the depending Swinging links 
41 which are suspended in parallel relation 
to each other. The bar 41b is held in the O 
sition shown in the drawing by means of a 
spring 41 in which position a locking boit or 
pin 41 on one of the links projects forwardly 
over a foot piece or platform 6 of the mantle 
holder which will be hereinafter l'eferred to 
in detail. a 
The mantle holders are supported in adja 

cent relation to each other in a circle upon a 
rotatable table or support 57. This table is 
provided upon its outer edge with a rim-like 
portion 57. Said rim-like portion is pro 
vided upon its upper edge with an in Wardly 
extending flange 57 and upon its lower edge 
with an outwardly extending flange 57. 
Each of these flanges is provided with projec 
tions 58 circularly arranged and so placed or 
related that two projections on the lower 
flange 57 and one projection on the upper 
flange 5 are adapted to engage the holder's 
42 or parts carried by said holders as will be 
hereinafter described. The positions of the 
projections 58 correspond to the positions of 
the projections 53 of the carriage 41. 

Each of the holders 42 comprises a portion 
which is of bow-shape formation. Such 
bow-shaped potion is provided at its top 
with a ring 60 which is adapted to carry a 
mantle 43. Each of the said bow-shaped por 
tions is coupled or connected to a standard 64 
by means of links 63 and is held Or, retained 
in elevated or raised position with respect to 
such standard by means of a pin 65 of wood 
or other material which is adapted to be de 
stroyed or severed by the action thereon of 
the narrow flame which is emitted or which 
occurs on the breaking or disintegration of a 
mantle 43. The standard 64 is provided near 
its upper end with a transversely extending 

60 

65 

plate or table 66 provided with holes 66 and 
66 with which the upper pins or projections 
53 upon the carriage 41 and the pins or pro 
jections 58 upon the flange 57 respectively 
are adapted to engage. The said standard 64 
is also provided near its lower end with a 
transversely extending plate or platform 67 
provided with holes 67 and 67 with which 
the lower pins 53 upon the carriage 41 and 
the pins 58 upon the lower flange 57 respec 
tively are adapted to engage. 

It is by means of the engagement of these 
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pins 53 and 58 with the openings as de 
scribed that the holders 42 are supported up 
on the carriage 41 and upon the turn table 57 
respectively. 
When a holder 42 is provided with a new 

nantle and is ready to be put into use and 
during the period or time in which it is in 
use the bow-shaped portion of the holder 
structure is held in elevated position with 
respect to the standard 64 by means of a pin 
65 as already described. The position of the 
sprocket or chain wheel 50 supported at or 
near the upper end of the standard 39 is such 
that the distance between the conveyer chain, 
as it passes over the said wheel, and the burner 
44 is less than the height of the ring 60 above 
such link, consequently when a holder pro 
vided with a new or reserve mantle is mount 
ed upon the carriage 41 the ring 60 strikes 
the burner 44 and prevents the passage of the 
jink to which the carriage is connected over 
the sprocket wheel until the bow-shaped por 
tion of the mantle holder shall have been 
released by the destruction of the pin 65. 
This occul's upon the breaking or disintegra 
tion of a mantle 43. Upon the destruction 
(or severing of a pin 65 the bow-shaped mantle 
holder 42, under the influence of gravity, de 
scends. So as to permit the holder to pass un 
derneath the burner and thereby permit the 
weight, 47 to effect movement of the chain 40 
to return the holder carrying the destroyed 
mantle to the turn table 57. In order to re 
lease the foot piece 67 from the locking bolt 
41 to permit the mantle holder to be de 
posited upon the turn table 57 I have pro 
vided a member 41, having an inclined or cam 
surface as shown in Fig. 5, which projects 
upwardly from the bottom of the casing 37. 
When the carriage 41 in its movement down 
wardly is near its lowest position the outer 
end of the bar 41 engages the inclined or cam 
surface upon the member 41 which causes 
movement of the said bar in a direction away 
from the said member, to cause the locking 
bolt or pin 41 to release the platform or foot 
piece 67. The said platform or foot piece 
having been released the mantle holder is 
then free to be deposited upon the turn table 
57. After such holder is deposited upon the 
turn table the chain continues its movement 
and mechanism is actuated to cause the move 
ment of the turn table or rotatable support 57 
to carry a new or reserve mantle holder and 
Inantle into position to be engaged by the pins 
53 upon the carriage 41. The carriage is 
then conveyed upwardly until the ring 60 of 
such new mantle holder contacts with the 
burner 44. The chain and the carriage are 
heid in this position by the burner until the 
new mantle is broken or disintegrates where 
upon the pin 65 is destroyed or severed and 
the operation is repeated. 

For the purpose of effecting operation of 
the turn table or rotatable Supporting mem 

5 

O 

O) 

l15 

20 

SO 



1,713,985 

ber 57 the lower sprocket wheel 49 is located 
at a point below the said turn table so that 
after the holder which carries the broken 
mantle is deposited upon the projections 58 

O 

upon the flanges 57 and 57 the carriage con 
tinues its downward movement upon the 
chain and contacts with mechanism to effect 
rotation of the said turn table 57 to carry 
a new holder into position. . . . 
Upon its further downward movement the 

carriage contacts with the outer free end of 
an arm 68 pivoted at 69 and causes pivotal 
movement thereof about said pivot. The said 

4) 

60 

arm is provided with a rigid upwardly ex 
tending projection or member 69 which in 
turn is provided upon its upper end with a 
spring pressed pawl 72 which is adapted to 
engage a ratchet wheel 74 having connection 
with the turn table 57 which latter is rotat 
ably mounted upon a vertical shaft 72°. The 
lever 68 is held in position against a pin 71 
with its outer free end 81 lifted, by means of 
a coiled spring 70 having connection at its 
upper end with the upper portion of the pro 
jecting member 69 previously referred to. 
The ever 68 is pivoted on the pivot (39 it : is Suppolted upon the Sprocket. wheels iden 
point intermediate its ends and the rear or 
inner end portion of said lever extends up 
wardly and terminates in a portion 73 which 
is adapted to engage the ratchet wheel 75 hav 
ing rigid connection with the ratchet wheel 
74. The engagement of the end portion 73 
of the lever 68 with the ratchet wheel 75 lim 
its or stops the rotation of the ratchet wheel 
74 so as to prevent the table 57 from moving 
beyond the distance necessary to transfer or 
transport a new holder 42 into position to be 
engaged by the projections 53 upon the car 
riage 41 as the latter is carried upwardly 
upon the chain 40. . 

It will be understood that the teeth of the 
ratchet wheel 75 are inclined in a direction 
opposite to that of the teeth in the wheel 74 
and also that the end 73 of the lever 68 en 
gages the ratchet wheel 75 when the outer 
end portion of said lever has been pressed 
down by the carriage 41 to its fullest extent. 
A locking arm 76 is pivoted at 77 and by 

means of a spring 78 is held in position such 
that a roller 79 upon the outer end thereof is 
adapted to engage the notch or gap between 
any two teeth 80 arranged in a circle at the 
lower edge of the rim-like portion 57 of the 
turn table or rotatable support 57. 
When the carriage 41 has deposited a 

holder 42 with the destroyed mantle there 
on upon the turn table or rotatable support 
57 it strikes the free end 81 of the ratchet, 
lever 68 and presses it downwardly, as al 
ready stated, so that the spring pressed pawl 
72 which is in engagement with the ratchet 
wheel 74 rotates the latter one tooth forward. 
The ratchet wheel 75 and the turn table 57 
are rotated therewith in a clockwise direc 
tion looking from above. By the movement 

es E. 

of the turn table with its teeth 80, formed 
like saw teeth as stated, the roller 79 is 
pressed downward so that the spring 78 is 
stretched and placed under tension. The 
distance through which the ratchet 74 is ro 
fated by the pawl '72 at each actuation of the 

tion of a tooth 80 to travel over the roller 79 
and depress the sane. Immediately the peak 
or point of a tooth 80 has passed over the 

latter is sufficient to cause the inclined por 

70 

7 
roller 79 the latter under the influence of 
the spring 78 is snapped or moved quickly 
into the next notch or gap. By this means 
the turn table 5 is stopped or located in 
such position that a new holder is positioned 
directly above the carriage 41 which has been 
carried downwardly by the chain 39 as pre 
viously described. As the carriage ascends 
upon the chain 39 the projections 53 thereon 
previously referred to engage the holes 66 
and 67 provided in the 
previously referred to. 

In the construction as shown in Fig. 7 a. 
chain 40 is employed similar to the chain 
shown in Figs. 5 and 6. The said chain 40 

tical with the sprocket, wheels 49 and 50 
shown in Figs. 5 and 6, only the sprocket 
wheel 50 being shown. 
The mantle holders 42 of this construction 

with their mantles 43 are secured upon the 
chain 40 at equalintervals or distances apart. 
The holders 42 are coupled by means of 

pin and slot connections with standards 64. 
By means of pins 65 of wood or other suit 
able material adapted to be destroyed or 

plates 66 and 67 

90 

severed by the action of a narrow flame there. 
on the holders are adapted to be held in ele 
wated or extended position with respect to 
the standards 64. Springs 85 tend to cause 
movement of the holders 42 from their ele 
vated position (in which they are held by the 
pins 65) into collapsed position as indicated 
by the dotted lines at 85. This occurs when 
a pin 65a has been destroyed or severed. 
After such occurrence the chain 40 can then 
continue its movement in the direction of 
the arrows at 85° so that the collapsed holder's 
are carried into position as indicated at 42°. 
As a collapsed holder is carried forward to 
the position 42 the next holder 42* is carried 
into position as shown in full lines in said 
Fig. 7 so that the mantle is brought into 
operative relation to the burner 44. 

It will be seen that by my invention I 
have provided means whereby reserve man 
tles and mantle holders may be supported 
in such position that they do not interfere 
with the passage of the light rays from the 
light source to the lens system and also 
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125 
have provided means whereby the reserve 
mantle holders may be transported into posi 
tion to place or position the reserve mantles 
in operative relation to the burners of the 
signaling mechanism. 130 
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it will also be understood that my inven 
tion is susceptible of embodiment in other 
forms of construction than those illustrated 
in the drawings and that the broad idea or 
conception of my invention is to provide 
lineans whereby the reserve holders with re 
serve mantles not inted thereon may be sup 
ported in positions such that they will not 
interfere with the passage of the rays of 
light from the light source to the lens sys 
tem, and also to provide means whereby re 
serve holders with new inantles thereon may 
be transported into position as needed to 
place such new mantles in operative relation 
to the burners of the apparatus. 

In the several forms of construction the 
lenses and the prisms employed may be re 
garded as constituting the optical system of 
the apparatus. 
Having thus described my invention what 

| claim and desire to secure by Letters Pat 
ent is: 

1. In light signaling means of the character 
described, the combination of an optical sys 
tem, a burner located interiorly of the said 
system, a plurality of holders for incan 
descent mantles, a plurality of levers respec 
tively associated with the said holders, pivots 
upan which one end of each of said holders 
and levers is mounted, the said pivots being 
mounted upon stationary supports, means for 
securing the outer free ends of the said hold 
el's and levers together, means tending to 
cause the said respective holders and levers 
to move in opposite directions to effect separa 
tion thereof, means operating to hold one of 
the said holders and the lever associated 
there with in position such that the mantle 
carried upon the said holder is held in oper 
ative relation to the said burner, means oper 
ating to hold the remaining holders and the 
mantles carried thereby out of operative re 
lation to the said burner and out of the paths 
of the rays of light which emanate from the 
incandescent mantle associated with the said 
burner and which pass through the optical 
system, and means operating upon the ruptur 
ing of the mantle associated with the said 
burner to cause pivotal movement of the 

ji) 
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holder for said burner into inoperative posi 
tion and for simultaneously causing nove 
ment of one of the other holders to effect 
transfer of a new mantle into operative rela 
tion to the said burner. 

2. In light signaling means of the charac 
ter described, the combination of a burner, 
pivotal holders for supporting mantles which 
are adapted to become incandescent upon the 
application of the flame of Said burner there 
to, pivots upon which one end of each of said 
holders is mounted, which pivots are mount 
et upon stationary supports, levers mounted 
upon said pivots, which levers and holders are 
movable relatively to each other, means tend 
ing to cause separation of the said holders 
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and levers, means for uniting the outer swing 
ing ends of said holders and levers, which 
lineans is adapted to be severed by the ap 
plication of heat thereto, means for effecting 
pivotal novement of the respective holders 
and levers to transfer the mantles carried 
thereby into and out of operative relation 
to the said burner, the said means upon the 
puncturing of a mantle associated with the 
said burner and upon the severing of the 

O 

means for uniting the outer swinging ends 
of the said holder and lever together acting 
to cause pivotal movement of the said holder 
and lever to transfer the punctured mantle 
into inoperative position with respect to the 
burner and to simultaneously transfer the 
holder of a new mantle and the lever asso 
ciated there with into position to support the 
said new mantle in operative relation to the 
said burner. - , 

3. In light signaling means of the charac 
ter described, the combination of a gas supply 
pipe terminating in a burner and being pro 
vided near said burner with outwardly ex 
tending projections provided with pivots. a 

80 
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revoluble member mounted upon said pipe 
a distance from the said projections, said 
member being provided with a cam, means 
tending to cause revolution of said member 
in one direction, mantle holders mounted 
upon the said pivots, levers also mounted 
upon said pivots, one lever being associated 
with each mantle holder, means for securing 
the outer. Swinging ends of said holders and 
levers together, said means being severable 
by the application of the flame of said burner 
thereto, means tending to cause relative piv 
otal movement between the holders and evers 
mounted upon the respective pivots, which 
means becomes operative upon the severing 
of the said severable means, gears mounted 
upon the said pivots, rack bars supported 
upon the said pipe in substantial parallel 
relation thereto, the racks of said bars being 
in engagement with the said gears, yielding 
means operating to hold the said rack bars 
in their uppermost position, the upper ends of 
said bars being adapted to contact with the 
said cam, rotation of the said cam being pre 
vented by contact there with of the upper end 
of the rack bar which is in engagement with 
the gear mounted upon the pivot of the holder 
of the mantle which is in operative relation 
to the said burner, the said bar being adapt 
ed to yield upon severing of the connection 
between the said holder and its associated 
lever to permit revolution of the said revolu 
ble member to effect transfer of the mantle 
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previously associated with the said burner 
into inoperative position and the simulta 
neous transfer of a new mantle into operative 
relation to the said burner. 

4. In light signaling means of the char 
acter described, the combination of a gas sup ply pipe terminating in a burner, said pipe 30 
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being provided with projections upon which 
pivots are mounted, said pivots being mount 
ed about the axis of the said pipe near the 
burner end thereof, a revoluble member 
lnol inted upon the said pipe, means tending to 
cause 'evolution of said meanber in one direc 
tion, incandescent mantle holder's motinted 
upon said pivots, gear's alounted upon said 
pivots, inheans whereby upon rotation of said 
gear's pivotal movement of the said holdei's is 
eflected, rack bars supported in parallel re 
lation to the said pipe, the rack portions of 
the said bars being in engagement with the 
said gears, and a cam upon said revoluble 
member, which cam is adapted to contact with 
the upper ends of the said rack bars and effect 
movement thereof to cause pivotal movement 
of the said holders to carry the said mantles 
into and out of operative relation with re 
spect to the said burner. 

5. In light signaling means of the charac 
ter described, the combination of a burner, 
a lever pivoted at one end and provided with 
a mantle at its outer free end which mantle 
is adapted to be applied to said bulner, a ro 
tatable cam member, a slidably supported 
bar having one end in contact with said can 
member whereby rotation of the latter is 
adapted to cause longitudinal movements of 
said bar, and means interposed between said 
bar and said lever whereby movement of said 
bar in One direction causes movement of said 
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lever toward said burner to apply the said 
mantle thereto and in the opposite direction 
causes movement of said lever away from said 
burner. 

6. In light signaling means of the charac 
ter described, the combination of a burner, a 
lever pivoted at one end and provided with a 
mantle at its outer free end which mantle is 
adapted to be applied to said burner, a gear 
having operative connection with said lever, 
a slidably supported bar having rack teeth at 
its lower end portion which are in engage 
ment with the said gear and the opposite end 
of which bar is in contact with the said cam 
member whereby rotation of the latter is 
adapted to cause longitudinal movements of 
said rack bar to effect oscillatory movements 
of the said gears to cause movements of the 
said lever toward and from the said burner. 

7. In light signaling means of the charac 
ter described, the combination of a burner, a 
plurality of pivots mounted upon stationary 
supports at points in a circle surrounding the 
axis of the burner, levers each of which is 
pivoted at One end to one of said pivots, gears 
mounted on said pivots and having operative 
connection with the said levers, a rotatable 
cam member, slidably supported bars having 
rack portions the teeth of which are in en 
gagement respectively with the said gears, 
yeilding means associated with each of said 
bars for holding one end thereof against the 
said cam member whereby rotation of the lat 
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ter operates to cause oscillatory movements of 
the said gears to cause novements of the 
said level' toward and from said burner. 

8. In light signaling means of the char 
acter described, the combination of a burner, 
a plurality of pivots mounted in stationary 
stipports located at, joints in a circle sur 
"Ouilding and concentric with the axis of the 
Sii burner, level's pivotally supported upon 
said pivots, the said level's respectively sup 
porting at their outer free ends maintles which 
are adapted to be applied to the said burner. 
slidably supported bars, yielding means for 
holding one end of each of said bai's against 
said cam member whereby upon rotation of 
Said cam member the said bars are caused to 
move longitudinally, and means interposed 
between the said bars and the pivotally sup 
ported ends of the respective levers whereby 
upon movement of the said bars longitudinal 
pivotal movement of the said levers is effect 
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ed to cause Swinging movement of the outer 
free ends thereof toward and from the 
burner. . . . 

9. In light signaling means of the charac 
ter described, the combination of an optical 
System with incan descent mantles one of 
which mantles is adapted to be active and the 
others of which are in reserve, means adapt 
ed to exchange a reserve mantle for an active 
mantle when the latter becomes broken, and 
means for supporting the 'eserve mantles and 
their holders substantially outside of the 
paths of those rays radiating from the light 
Source which are destined to impinge upon 
the Optical System of the apparatus. 

10. In light signaling means of the char 
acter described, the combination of an op 
tical system with a burner located interiorly 
of the said system, a plurality of incandescent 
mantles, means for holding one of said man 
tles in co-operative relation with respect to 
said burner, means for holding the remainder 
of Said mantles in reserve and in positions 
outside the paths of the light rays emanat 
ing from the light source in a direction to im 
pinge upon the optical system, and means for 
substituting a reserve mantle for the mantle 
co-operating with the said burner when the 
atter becomes broken. 
11. In light signaling mea})s of the char-i- 

acter described, the combination of an opti 
cal system, a stationary burner located inte 
riorly of the system, a plurality of mantles, 
means for movably supporting the said man 
tles, the said supporting means and the said 
mantles being located in positions outside the 
paths of those J'ays of light emanating from 
the light source which radiate in a direction 
to impinge upon the said optical system, 
means for moving one of said mantles into 
and holding the same in operative relation 
with respect to the said burner, and means 
operating upon the rupturing of a mantle 
which is located in operative relation to said 

said 
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burner to transfer it into position out of 
such operative relation and out of the paths 
of the rays of light which radiate in direc 
tions to impinge upon the said optical Sys 
tem and for transferring the next adjoining 
mantle into operative relation to the said 
burner. 

12. In light signaling means of the chal 
acter described the combination of an optical 
system, a burner located interiorly of the said 
system, a plurality of mantles which are 
adapted to become incandescent when heated 
by the fame of said burner, pivoted arms to 
which the said mantles are directly connected 
and by which they are supported, stationary 
supports for said arms, and means for effect 
ing pivotal movements of said arms to trans 
fer the mantles carried by the respective arms 
into and out of operative position with re 
spect to the said burner. 

13. In light signaling means of the char 
acter described, the combination of a burner, 
arms to which incandescent mantles are 
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adapted to be directly connected and by 
which said mantles are supported, pivots to 
which one end of each of said arms is con 
nected, said pivots being located in a circle 
around the axis of said burner, stationary 
Supports for the said pivots, and means which 
operates upon the puncturing of a mantle 
which is supported in co-operative relation to 
the said burner to effect pivotal movement of 
the arm supporting said mantle to transfer 
the latter away from the said burner and to 
effect pivotal movement of another arm to 
transfer the mantle mounted thereon into op 
erative relation to the said burner. 

14. In light signaling means, the combina 
tion of a burner, optical lens apparatus sur 
rounding said burner and being open at its 
upper and lower ends, the rays of light which 
radiate from the flame of said burner in di 
rections toward the upper and lower ends of 
the said apparatus and which are tangent 

5 to the inner edges of the apparatus surround 
ing the openings at its upper and lower ends 
defining conical spaces, the rays of light from 
the flame of said burner between the said 
conical spaces impinging upon the lenses of 
said apparatus, a plurality of mantles for the 
said burner one of which is active and the 
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others of which are held in reserve, means 
for supporting the said mantles, the said Sup 
porting means and the said reserve mantles 
being located within one of the said conical 
spaces, and means for substituting a reserve 
mantle for an active mantle in the event that 
the latter becomes broken. 

15. In light signaling means, the conibi. 
nation of a burner, optical apparatus Sur 
rounding the said burner, the rays of light 
which radiate from the said burner and are 
directed toward the extreme upper and lower 
portions of the said apparatus defining a pair 
of angles, a plurality of mantles for the said 
burner one of which is active and the others 
of which are held in reserve, means for Sup 
porting said mantles, means for substituting 
a reserve mantle for the active mantle in the 
event that the latter is broken, the said means 
and reserve mantles being located normally 
within the region defined by one of the said 
angles. 

16. In light signaling means of the char 
acter described, the combination of a burner, 
optical lens apparatus surrounding the said 
burner and being open at its upper and lower 
ends, the rays of light which radiate from 
the said burner toward the upper and lower 
portions of the said apparatus and which are 
tailgent to the inner edges of the apparatus 
surrounding the openings at the upper and 
lower ends thereof defining upper and lower 
conical spaces the light rays, radiating from 
the said burner which are located between 
the said conical spaces impinging upon the 
lenses of said optical apparatus, a plurality 
of mantles for the said burner one of which 
is active and the others of which are held in 
reserve, pivoted levers and supports therefor 
for supporting the said mantles, the said sup 
ports, the reserve mantles and the pivoted 
levers upon which the latter are mounted 
being located in one of the said conical spaces 
whereby the rays of light which radiate from 
the said burnel in directions to impinge upon 
the said optical apparatus are permitted to 
impinge upon the same. 

in testimony that I claim the foregoing as 
my invention, I have hereunto signed my 
name this 9th day of June, A. D. 1925. 

JOHAN HELIMER FRITIOF SPIEGELBERG. 
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