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To all whom it may concern: |

Be 1t known that I, RoBerT E. LEVE, a
~citizen of the United States, and a resident
of the borough of Manhattan, county of New |
York, city and State of New York, have in- .

- vented certain new and useful Improve-

10

lowing is a specification.
This invention relates to arc lamps in

general. . | . o
- An object 1s to accomplish the eflicient and
satisfactory automatic maintenance of a plu-

ments in Plural-Arc Lamps, of which the fol-

- rality of arcs at the same time in a single

lamp structure. .

- Afurther object is to accomplish the effi-

. operation and the indefpendent feeding of an

20

independ_ent electrode for each are.

Still a further object is. to improve arc
lamp mechanism in general and to prevent

side shadows when the lamp is operating.
The above and further objects of the in-

' ventlon will be clear from the aocompan‘ying
~description read in connection with the

)
ol

- represent corresponding parts and in which—

-30

accompanying drawings which form part of
this application, in:which like characters

Iigure 1 1s a sectional elevation showing

thé mvention but with parts broken away:

Fig. 2 a cross section through line IT—IT of
¥ig. 1; Fig. 3 is a cross section through line

ITI—IIT of Fig. 1; Fig. 4 is a view similar |

 to-Fig. 3 but showing a three socket frame:
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Fig. 5 15 a view similar to Fig. 3 but showing

a four socket frame; Fig. 6 is a diagram show-

and Fig. 7 18 an

artly 1n vertical
own in Fig. 1 but

Ing circutt connections:
enlarged siude elevation
section of the apparatus s
with ‘parts broken away.
Referring now more 1in detail to the draw-
ings: 1 and 2 indicate respectively the top

- and bottom plates for the controlling mech-

anism. The plates 1 and 2 may conven-
1ently be stayed together by the hollow up-
rights 3 and 4 which may be two or more In
number, and which also serve as ways for

- “the upper or positive electrode holders, as

o0

-will hereinafter be described. Any suitable

casing such as 5 may inclose the controlling

mechanism as shown. - Likewise, any and

all other well known accessories to arc lamyp

- structure are contemplated, such as hangers,

insulated connections, suitableinsulation, etc.
A central sustaining stem 6 extends

|

| arm 9. At the end of each arm is provided

‘13, which carry !
- As has just been stated, the number of

through the insulating bushing 7, centrally
positioned in the bottom plate 2. This stem
6 sustains at 1ts lower end a gang frame or
spider 8, which comprises a plurality of radi-
ating arms as shown and ing'

10 1n Figs. 1 and 3. " These arms may be two

or more 1n number and they should be mutu-

ally insulated. The insulating joint 11
serves the purpose of insulating arm 10 from

an electrode holder or electrode socket. "In
Fig. 1 these holders are indicated by 12 and
negative electrodes 14 and 15.

1cated by 9 and.

00
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electrode sockets for the negative electrodes -

need not be limited to two. It is merely
desirable that the electrode sockets be sym-
metrically positioned about the sustaining
stem 6. For instance in Fig. 4, three elec-

trode sockets, 12, 13 and 16 are illustrated
symmetrically positioned about the same

stem 6.  The extra socket 16 is provided at

the end of the third arm 17, which also is

provided with an insulating joint 18. In
Ifig. 5 there 13 illustrated a gang frame pro-

viding four sockets which are likewise syni- ¢

70

30

-metrically positioned about the sustaining =

'

stem 6. In this figure the fourth socket is

indicated by 19, it being located at the end
of arm 20, also provided with an insulating
joint 21. |

89

The stem 6 is connected at its upper end,

by the pin 22, to the core 23 of the low re-
sistance series coil 24. The pin 22 may like-

‘wise serve as means for preventing rotation .
of the stem 6 and consequently of the gang |
frame 8, by cooperating with the spool of

coill 24 in any well known manner. ‘ihe
stem, however, has a reciprocating move-
ment through the bushing 7 in unison with
the core 23. A compression spring 25 as
shown located about the stem 6 within the
solenoid, rests at one end against the washer

26 of the solenoid- 24 and in turn is sup-.

ported by the supporting yoke  27. The

opposite end of the compression spring 25
reacts against the lower end of core 23, so as

normally to support the weight of core 23,

95
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sustaining stem 6, and the entire gang frame

8 with the negative electrodes. Corre-

sponding to each negative electrode is a
positive electrode. Those positive electrodes
corresponding to negative electrodes 14 and
15 aré indicated by 28 and 29. Positive

105 -
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- upper end of the |
passes out laterally through a suitable open-

25

30

- 35

40

- {friction band 51 shown in the form

49

50

60

sleeve 43, which

‘engagement with the

2

Jlecirode 28 is supported by positive elec-
trode holder 30, which has an up and down.
movement in upright 3, which serves as &
guideway for the holder 30. This upright 3
may be provided with 2 longitudinal slot 32
in which travels the pin 33, preventing rela-
{ve rotation of the holder 30 to the upright
2 Tne similar electrode holder 51 for the
olectrode 29 moves up and down In the up-
right 4 which likewise 1s pmvide_d with a 31913
34 through which the pin 39, similar to pin
33 may travel. The uprights 3 and -4 may
he insulated from the rest of the lamp struc-
ture as is shown in detail for u right 4.
The insulating bushing 36 insulates the
lower end of the upright while the insulating
plul% 37 insulates the upper end of the up-
right 4. ' - B
32 and 39 indicate respectively suitable
suspension means for the electrode holders 30
and 31. These means may be cords, chains
or the like. ]
idler 40, running on the pin 41
upright 3.

fixed to the
The cord 38

ing from the upright 3 over the periphery of
the winding drum 42, to which 1t is secured.
This winding drum 42iscarried loosely on the
h in turn is journaled on the
shaft 44, supported by arms 45 and 46 de-

pending from the top plate 1.
spring 47 is normally under tension and tends

to wind up the cord 38 on the drum 42, inde- |

pendently of the movement of the sleeve 43.
Secured to the side of the.drum 42 is a pawl
48, engaging into the ratchet 49 secured fast
to the sleeve 43. -The pawl and ratchet 48,
49 permit the winding rotation of drum 42,
relatively to sleeve 43 but prevent the oppo-
site relative rotation. Fixed to the Otﬁer
end of sleeve 43 is the friction sheave 50. A
of a chaln
:s secured at one end 52, to the top plate 1.
This band passes beneath the sheave 50, as
indicated by broken lines,

lever construction 54 fulcrumed on the

bracket arm 59. A tension spring 56 at-
 tached to the top plate 1 and alSo to the lever

construction 54, tends normally to tighten
the chain 51 about the friction sheave 50.
This lever construction 54 also comprises the
offset extension arm 57, the extreme end of

" which is pivoted to link 58 which in turn 1s
pivoted to core 59 of shunt coil or solenoid
Secured fast to the sleeve 43 1s an es- |

60.
capement wheel 61. The escapement 62 is

provided with a pendulum 63 and is pivotally
supported by the bracket arm 46 in operative
teeth of escapement
wheel 61. These parts constitute an inertia
governor for controlling the rotation of drum

42, preventing too sudden unwinding on the

17,

release of the brake sheave 50, A similar
contzolling mechanism is provided for the

‘to the bracket 75. The tension sprin%
&

The cord 38 first passes over the

A spiral |

and its opposite
_end is secured to the projecting arm 53 of a

016,462

A

suspension cords for all the independently

movable electrode holders, and such mech-
onism is’ also illustrated for the suspension

cord 39. The cord 39 passes over idler 64
and its end is secured to winding drum 69
loose upon sleeve 66 carried by shaft 44. 67

is the spiral spring normally tending to wind
the drum 65, movement of drum 65 rela-
pawl and

u

tiﬂpire to 66 being permitted by
ratchet 68, 69. The friction drum 70 1s se-
cured to sleeve 66 and the friction band 71
passes beneath and partly around drum 70,
its end 72 being secured to the top plate 1
and its opposite end being secured to arm 73
of lever construction 74, which is fulerumed
76

tends n‘orm&]lg' to tighten the band 71 about
drum 70. The extension

construction 74 is pivoted at its extreme end

to link 78 which in turn is pivoted to core 79

of shunt coil or solenoid 80. 31 1S an es-

capement, wheel secured to sleeve 66 and 82
is an escapement for wheel 81 Eivoted to
t

bracket arm 45 and provided with a pendu-
lum 83. All these parts are similar In con-
<truction and operation to those described in

eonnection with cord 38.

The shunt solenoids 60 and 80 may be sup-
ported upon suitable brackets 84 and 85, car-
ried by the series coil 24. There shouild be
one shunt coil for each independently feed-
ing electrode holder such as 30 and 31.

26 arrd 87 are the terminals for solenoid 80,

and 88 and 89 are the terminals for solenoid

60. The terminals of series coil 24 are mdi-

cated by 90 and 91.

~ Fig. 6 is a diagram
connections for the vartous parts.
tive terminal 92 is connected to the holder 30

showing the electric

for positive electrode 28, by wire 93. 'The
| holder 12 for. negative electrode 14 1is con-

nected by wires 94 and 95 to holder 31 for
positive electrode 29. Holder 13 for nega-
tive electrode 15 is electrically connected
through the arm 9, stem 6 and wire 96 to the
terminal 90 of series coil 24. The terminal
91 of series coil 24 leads directly to the nega-
tive terminal 97. One terminal 88 of shunt

coil 60 is connected to the positive electrode

holder 30 by wire 93, while the other terminal

89 is connected to the holder-12 of negative

electrode 14 by wires 98 and 94. OUne ter-

minal 86 of shunt coil 80 18 connected to the
holder 31 of the positive electrode 29, by
wires 99, 98 and 95. The other terminal 87

arm 77 of lever

The posi-

70

75

80

85 -

90

05

100

108
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of shunt coil 80 is connected to holder 13 of

negative

electrode 15 by wires 100 and 96, .

stem 6 and arm 9. Thus the main circult in-

cludes all the electrodes and the series coll 24

in series, the connection being such that the
top electrodes are the positive electrodes.
Also one shunt coil has its terminal directly
connected respectively with the two elec-
trode holders f?)r each set of electrodes as 14,
28 and 15, 29. |

125
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The la_mpm&j* be trimmed so that the

tive electrodes contact with the negative
In case this contact does not

clectrodes. |
exist for all electrodes when. the current is
turned on to the lamp, that shunt coil which

“corresponids to the set of electrodes which are

not touching will in¢rease its pull upon its

~ core so as to cause the feeding of the top

10

- coil 24 in series.

electrode of this set until it makes contact
with the bottom electrode. Current then

electrodes. The pull of the series coil 24 on

its core 23 varies with the strength of the
current and regulates the length of all the

- ares In unison.

20

95

 deseribed. The ' .
“dividual arc -causes a direct variation in the

30

. the corresponding arc to coil 60 should -
crease beyond the desired maximum, the

35

40

5]

~ vention contemplates the construction of a

00

- Indsmuch. as it has been found that some |
 electrodes burn away at different rates from-

others, it is quite important that independ-
ent feeding for each set of electrodes be pro-
vided. This is accomplished by the mechan-
ism controlled by the shunt coils preyiously
potential across each In-

strength of the pull of its shunt coil upon its
core, as for instance theé: pull of shunt coil 60
upon core 59. Thus, if the potential across

tension of friction band 51 about friction
sheave 50 is decreased sufficiently to allow
a slight rotation of sheave 50, which is effect-
ed by the weight of the suspended electrode

and electrode holder on suspension cord 38 |
tending to unwind the winding drum 42.

This feeding. movement 1s kept from being

jerky by an inertia governor shown in the.
form of a pendulum escapement as previously

described. It has been found in this mech-

anism that the feeding of the electrode is so |
‘oradual that it cannot be observed by the

naked eye without the aid of a vernier scale.
It is of course to be understood that my 1n-

cang arc lamp comprising any number of

sets of electrodes, each set of electrodes pro-

viding -an arc. I have illustrated and de-

‘scribed In detail the controlling mechanism

- for such a lamp comprising two sets of two

85

" control, while each one of the positive elec- |

electrodes each, thus furnishing two arcs

- burning in series in the same lamp structure.

In this construction all the negative elec-
trodes may be moved simultaneously for

trodes is fed independently under shunt con-

© trol. |

60

Although I have illustrated and described
certain embodiments of my invention which

~at present have been found to give satisfac-

65

tory results, it is to be understood that these

embodiments are for purposes of 1llustra- |
tion merely and that many changes are con-

-
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'

traverses all sets of electrodes and the series |
The core 23 is depressed
against spring 24, lowering all the negative
electrodes in unison and simultaneously
“striking all the arcs for the several sets of

“ently of the other said opposite electrodes.

posi- | templated. The diagram connections’ illus-

trateéd in Fig, 6 are merely illustrative,and

suitable circults can of cowrse be accom-
plished by other connections. 1 am also

aware that for some purposes it is not neces-

- sary that all the arcs of my lamp mechanism

be connected in series.. The diagram of Fig.

70

6 is clearly illustrative of the circuits for a -

plurality of sets of two electrodes in serles

relation, and would be precisely similar if the

75

number of sets were three or more instead of

two.
- What i1s _
secured by Letters Patent of the United
States 1s:. - . |

1. T, an arc lamp, a set of two or more

negative electrodes; means for moving said

set as an entirety; a second set of two or
| more cooOperating positive electrodes; and

electric connections for connecting each

claimed and what is desired to be.

80
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negative electrode to the next positive elec-

trode. - - ‘ ._

2. In a plural series are lamp, a gang elec-
trode carriage having a plurality of mutually
insulated electrode sockets all constrained

to move in unison; and a plurality of oppos-

90

ing electrode-holders fed independently of .

each other and one for each of said sockets..

. 3. In a plural arc lamp, a gang carriage
having a plurality of electrode sockets;

95

means comprising a series coil for moving -

said gang carriage; an independent electrode

holder corresponding to each of the sockets

of said carriage; and independent means
comprising a shunt coil for causing feeding
for each of said electrode holders. - -

100

4. In a plural arc lamp, a plurality of simi-

lar electrodes; suitably controlled means for

moving said ‘similar electrodes in unison to -

‘strike the ares; a -plurality of opposing elec-
trodes one for each of said similar electrodes
‘and completing a plurality of sets of codper-

ating electrodes; and means for each of said.
opposite electrodes for feeding 1t mdepend-

5. In a plural are lamp, a plurality of simi-

105
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lar electrodes; suitably controlled means for
moving said similar electrodes in unison to

strike the arcs; a plurality of opposing elec-
trodes one for each of said similar electrodes
and completing a plurality of sets of codper-

. ating electrodes; and means for-each of said
opposite electrodes for feeding 1t 1ndepend- -
ently of the other said opposite electrodes,.
said means comprising electric means con-

116

120

trolled ‘by the potential across the arc be-"

tween the cotperating electrodes of the set.

6. In a plural arc lamp, a plurality of sets
of electrodes;, all sets being capable of main-
taining electric arcs, one for each set, com-
prising a plurality of bottom electrodes and &
plurality of codperating top electrodes; elec-

tric connections for connecting said sets of

electrodes in series; means controlled by the

series current traversing said electrodes for

125

130



A | - 16462

| lowermg said bottom e]ectmdes in unison to
strike the arcs; means tending to elevate said | name to this speclﬁcatmn in the presence of

bottom electmdes and a plurallt - of means, | two subscrlbmg witnesses.

; In testimony whereof I have signed my

| I
| |t |
one for cach of said top electrodes and oper- l E ROBERT E. LEVE.

ating independently of each other, for eliect- . tnesses -
ing the lowering of each top electrode in re- AL F. ZAINIE
M T O’BBIEN

sponse to an Increase in potentml of its are.

ot
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