R. 8COTT.
ARO LAMP,
APPLICATION FILED JUNE15, 1007.

1,062,857, Patented May 27, 1913.
.+ §SEEETS-SHEET L

7. 1. B

APitnesses: J‘ Invenior
A : - . 7 ’
- - : %-%M Clttorsreys

Mw P g . 2



R. SO0TT,

ARG TAMP,
APPLICATION FILED JUNE 15, 1907
1,062,857, Patented May 27, 1913,
' 5 BHEETS—SHEET 2.
We778 Z Z MIM'MI“ _4@%
‘ y >
T
/
Z I
i
|

Snvenioe
Szl Scevr-

\)(;Mdi orienys

WMM%



R. 8COTT.
ARG LAMP. ‘
APPLIOATION YILED JUNE 15, 1907,

1,062,857, Patented May 27, 1913,

5 SHEETS—SHEET 3.

L 7

o} T

N

Inventor

%1}’4«‘ atfozmujé‘ N



" R. SCOTT.

ARD LAMP,
APPLICATION FILED JUNE 15, 1907,

Patented May 27, 1913.

1,062,857.

6 BHEETE—SHEEET 4.

L70.7.

- ’,l
‘l-llcll‘l’l //1
/II I/
~ A
N
N e Y
e S
D e N
Nt J \_
iR ..\.\ /
WA P17
NoELe
Lo TITTIITEREIEY TIIIIEEEEIIIIIA
SEEEEIRNNN
X / NN

Jrventor

Ca

S

foctn

13/&. a{?l?otnct‘j.s .

WRifiesses :
Ttk . PP

95



R. SCOTT.
ARC LAMP,
APPLICATION FILED JU}IE 15, 1907,

Patented May 27, 1913.

5 SEEETS—SHEET 5.

1,062,857.

77g. 8.

20
 Inventor

t‘/;/q)t l?fn@ooe’o : N /F
//W‘ L m
M ~ ‘ 4 attozue%s .



. which the following is a full, clear, and ex-
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. New Jersey, have invenfed certain new

“more particularly to the so-called

a limited extent, and the most efficient re-
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Application filed June 15, 1807. Serial No. 379,205,

To all whom it may concern.’

Be it known that I, Raren Scorr, a citi-
zen of the United States, residing at New-
ark, in the county of Essex and State of
and
useful Improvements in Arc-Lamps, cof

act description.

My invention relates to arc lamps, and
“ Bremer”
or flaming arc lamp in which metallized
carbons are used, and in which the arc takes
the form of a comparatively long and very .
luminous flame.

The electric arc when produced between
plain carbon electrodes is only Juminous to
sults are obtained when the carbons are not
widely separated. On the other hand, with
metallized carbons the are is very luminous,
and the best results are obtained with an
arc four or five times as long as with plain
Moreover the stability of a long
arc between metallized carbons is very much
greater than that between plain carbons.
For these various reasens flaming arc light
mechanism should be capable of producing
a normal arc about five-eights of an inch
long in ordinary operation. By the Bremer,
Carbone, Baker, and other devices this is
done by having downwardly convergent
electrodes separated by about one-fourth of
zn inch at the points and a magnetic field
o blow the arc downward from the points
and lengthen it to the required extent. This
is particularly advantageous, in that it posi-
tions the arc most efficiently for the pur-
poses of ordinary illumination, and also
cnuses the electrodes to burn away evenly.
The regulation of the arc is accomplished
by chauges in the strength of the field and
also by altering the separation of the carbon
electrodes.

By the present invention I entirely dis-
pense with the usual magnets and parts and
vegulate the arc in a. different way, and
which has special advantages hereinafter
particularly stated.

By the present invention I also provide
novel guiding and positioning and are strik-
ing devices for the electrodes.

Briefly stated the present invention con-
gists in its main aspect in maintaining a plu-
rality of ares in a predetermined relation
to one another, so that their reciprocal or

mutual influence produces all the arc regu-
lation which i$ required and without the
necessity of any mechanical devices for ad-
justing " the separation of the carbons or
producing a field to blow the arcs down in
accordance with the usual practice.

The invention also consists in the features
of construction and combination hereinafter
set forth and claimed.

Tn the drawings: Figure 1 is a perspec-
tive view of an arc lamp embodying the
principles of my invention: Fig. 2 is-a ver-
tical sectional view of the same; Fig. 8 is a
section or the line TIT—1IT of Iig. 2, look-

ing in the direction of the arrows: Fig. 4 is 7

a similar view on theline IV—IV of Fig. 2,
also looking in the direction of the arrows.
Fig. 5 is a diagrammatic view showing the
cirenit connections; Figs. 6 and 7 are dia-
grams illustrating the nature of the mag-
netic regulating field produced by the
mutual or reciprocal influence of the arc
currents in a two-are lamp and in an eight-
arc lamp respectively; Fig. 8 shows a shight
modification of the are striking mechani-m
which is required with an eight-arc lamp-
Figs. 9 and 10 are details of the same. ‘

Referring to the drawings in which like
parts are designated by the same reference
sign, 1 and 2 indicate respectively upper and
lower plates or heads forming pavt of the
main frame of the lamp. - These plates or
heads are rigidly fixed or joined togethei by
rods 8 and 4, of which 3 is a central or axiu]
vertical rod, while 4 are vods grouped in a
series thereabout, and converging al a pre-
determined angle toward one another and
toward the central axis of the lamap. There
are as many of these inclined rods 4 as the
lamp has arcs. In the form of the inven-
tion shown in Figs. 1 to 5, there are four
of these inclined rods. 5 designates an ad-
ditional rod joining the heads 1 and 2 and
parallel to the central rod 3. This rod has
a guiding function as will hereinafter ap-
pear.

The lower head or base plate 2 is perfo-
rated for the varions electrodes, conven-
jently with clongated slots 6. The various
clectrodes depend in converging relation
through these slots to a point slightly below
the lower face of the base plate 2. 7 and 8
indicate the various electrodes supported in
this way. I provide means by which the
central series 7 are guided downward ver-
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2

tically while the outer series 8 are guidéd n

an inwardly converging relation with re-

spect to the series 7.. For this purpose I
provide a earrier 9, having a central hub
10, guided on the rods 8 and 5, and having
radially projecting arms 11." 12 indicate in-
sulating bushings at the exiremities of these

arms, and to which are fixed the sockets 13

19
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for the.central series of elcetrodes 7.. The |

electrodes 8 have" correspruding receiving

sockets 14, with insulating bushings 15, from-

which rigidly project in a lateraily inward

_direction, the slotted arms 16. .These slot-

ted arms 18 locsely embrace reduced por-
tions of the insulated bushings 12, of the
central carrier 9. The slotted arms 16 are
very slightly curyed on a radius described
about the poinis -of electrodes of average
length. In addition to the engagement of
the arms 16 with the scckets of the central
electrodes, these arms have holes at their
outer extremities which loosely embrace and
‘are guided by the respective rods 4. The

. above construction properly guides the elec-

25

trode sockets 18 and 14, so ‘that the elec-

trodes are constrained to feed downward in’
~ properly converging relation and at an equal
- speed under all errcumstances.

" Tt will be noted that the carrier 9 is free

30

“to feed downward upon the. central rod 3

" by gravity and in so doing carries’all of the

35

electrodés down with it .with an exactly
equal degree of movement. - This movement
is normally resisted by one of the electrodes
7 which rests on a stop or ledge 87.- A con-

* venient form of stop or-ledge is that illus-
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" simple way by any single electrode. of the.

56

trated, comprising = circular metallic bntton |
projecting -stud-

pivoted. to a downwardky

38, from the base 2. A% this button only

supports the electrode airits tip or’ outside.

edge, the arc thereof is not in any degree
interfered * with. As -the electrode burns
away, it, togéther with the entire carrier,
and. all the other electrodes, is allowed to
gradually fall, so that the feed of all the
electrodes in the lamp is regunlated in this

set.” Tt will be evident that the feed is auto-
matically made substantially correct in this
way under ordinary conditions, since the

" feed requirements of all the eclectrodes are
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the same under the uniform conditions of
current, etc.; which they necessarily have by
their connection and arrangement. C

At the lower ends of the electrodes I pro-.
vide means for initially striking the ares.

and thereafter keeping the electrodes prop-
erly spaced apart. This mechanism is par-
ticularly shown in Figs. 1 and 4 of the
drawings, and which constitutes an impor-
tant part of my invention. - Certain of the
electrodes are gnided 1in fixed velation
through the slets of the base plate 2 by
slotted ears 17, fixed to the plate 2, but in-
sulated therefrom by bushings 18. The re-

1,062,857

maining electrodes are guided by pivoted

arms 19, through the slotted extremities 20
of which,.the electrodes project. The arms
19 are centrally pivoted on insulated studs

-91, and- connect the innér electrodes of one

set' with the outer electrode of an adjacent
set. “This relation secures two entirely sepa-
rate and important functions. -22 indicates

“a link which connects the arms 19 so that

they move together about their pivot studs
21. " The link 6 is insulated from the arms
by the bushings 22’. The'link 92 projects
cutwardly at 23, and has a hole 24 therein.
25 indicates a stud upstanding from the
base -2, dnd pivetally supporting a bell crank
lever 26, with a dewnwardly extending arm
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27, which engages the hole 24. This bell .

crank is connected by a link 28, with strik-

-ing magnet 29. “These features of connec-
tion between the link 22 and the striking.

magriet 29 may be of any desired sort.
I will now describe the electrical connec-
tions which constitute 2. very importint fea-

ture of the invention. In ‘the mechanical
features of construction:of the lamp, as

illustrated in Figs 1 to 4, the electrical con-

nections have been omitted on account of .
the large number and complexity thereof, -

fwhich would tend to obscure the showing.

It is understood that these counections are’
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made by flexible insulated wires, for exam-

ple, those having glass beads so a$ to with-
stand the heat of the lamp.  The connéctions
for a four-arc lamp are shown in Fig. 5.

Supposing that 30 and 31 are the. terminals
of the lamp, current enters ‘at 30, passes

through striking magnet 29 to the connec-

tion 17, and inner electrode 7, through the
arvc thereof, to. outer electrode 8, through

connection 12, to another inmer elscirode 7,
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and are thereof, to outer electrode 8, connec-
tion 13, ete., through the other electrodes, -

ares and connections 1* and 1°, to the other
terminal 81. . The nature of this wiring fol-
lows certain fundamental principles  de-

pendent’ on-theoretical considerations here- .
mafter stated. It will also be observed that

in every case where two electrodes are con-

110

nected by the pivoted arms 19, that these '

elegtrodes are the ones, connected by leads
12, 13, 1%, ete. In other words, the pivoted
arms 19 connect electrodes which are at
:dentical potential values by the operation
of the lamp. This avoids the necessity of
any insulation in the structure of these piv-

‘oted arms which can be simply stamped of

sheet ‘metal, giving a strong, practical and
heat resisting construction.

I will how cousider the theoretical prin- .

ciples underlying the arrangement of the
electrodes and the circuit connections there-

_of. Referring o Fig. 6, two pairs of elec-
trodes are illustrated and respectively de-

nominated 7* and 8%, and. 7° and 8.~ 1f the
current flows down 1n the two electrodes 72
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“in the direction of the arrows.
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and 7*, and up in the two electrodes 8* and
gv, there will be produced magnetic fields
These mag-
netic fields are such as to repel the electrodes
of each pair from one another on the well
known principles of all conductors carrying
currents. As the arc at the lower ends of
the electrodes is also a conductor carrying
current, this is also repelled radially out-
ward, that is, in a downward. direction.
With a single are, such action is very slight,
except with excessive currents of twelve am-
peres or more, which are larger than prac-
tically eficient. But by having the two pairs
of electrodes arranged as shown and carry-
ing current as shown, the magnetic fields
assist one another, so that if theve were no
leakage, the field of each would be twice as
strong as it would be otherwise, or; in other
words, the fisld of each arc is snbstantially
as gréat with six amperes as it would be
with twelve amperes 1f it were alone and
isolated. Six amperes is a practical current
value for these lamps, and with the field
equivalent of twelve amperes, the arc be-
comes absolutely self-regnlating.  With two
pairs of electrodes the arcs should be quite
close together to have this effect, but where
four are used, they may be spaced further
apart. In case of four pairs of electrodes,
the field at each arc would be four times as
great as if isclated, provided there were no
loss by leakage, etc. This result, of course,
is not obtained in practice, because of leak-
age and air reluctance. However, with four
pairs of electrodes, the magnetic field at
each is so much strengthened that its are
becomes absolutely self-regulating although
only a mnormal operating current passes
through the circuit. With eight electrodes,
the same principles apply. Tn this case cur-
rent should pass down in all the outside car-
bons, and up in all the inside carbons, or
vice versa. This produces assisting and not
opposing fields, as illustrated in Fig 7 of
the drawings.

It is merely necessary to briefly consider
the regulating action of these magnetic
fields. It has been shown that their ten-

1
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-dency is to deflect the arcs downward, and

thereby lengthen them, so increasing their
resistance, Now by regulation is meant
keeping the are of a constant length
and constant illuminating value. The reg-
nlation is accomplished as follows: If
{ne arc lengthens its resistance increases
and the current diminishes. The intensify
of the magnetic field is proportional to
{he cnrrent and its corresponding diminu-

tion lessens the blowing down action on
the are which immediately shortens, as

4
are shoviens, its resistance diminishes, and

PTG and intensily of magnetic

is requived. On the other hand, if the
fold hoth increase immediately lengthenin
¥

the arc, as is'required. This regulating ac-
tion occurs, and in practice keeps the darcs
absolutely steady, provided they are ar-
-anged and spaced apart and connected
properly in accordance with my invention.:

In the case of an eight-arc lamp, a slight -

modification of the striking mechanism is
necessary, and the form thereof is particu-
larly shown in Fig. 8. 2’ indicates the base
plate of the Iamp, and 7" and 8’ the various
electrodes thereof. 197 are the pivoted arms
connecting adjacent electrodes in a manner
analogous to the arms 19 of Figs. 1 to 5.
TFach of these links 19" has an inwardly ex-
tending arm 40, the extremity of which is
received in a perforation 41, in a swivel
stud 42. Thege studs are swiveled in insulat-
ing bushings 47 around the circumference of
a circular plate 43, centrally pivoted at 44,
on the rod 3. 45 indicates a link connecting
this plate 43 swith a bell crank lover 46,

This bell crank has a link connection 28"

with the striking magnet 29" analogeus to
the parts 28 and 29 already described.” Tt is
clear that the energization of this magnet
swings the plate 43 angularly so as to move
all of the pivoted arms 197, and strike all of
the ares simultaneously, thereafter maintain-
ing the electrodes in a predetermined spaced

apart relation.

T consider it an important feature of the
present invention that no magnets are re-
quired anywhere near the heat zone of the
lamp where their insulation is exposed to
the radiant heat and accordingly liable to
injury. By my invention no magnet is re-
quired anywhere near the heat zone, and in
case a striking magnet 29 is employed, it
may be situated beneath the top plate 1, and
therefore very remote from the ares. In
this relation it is amply protected from all
unfavorable influences.

What I claim, is:— -

1. In an arc lamp, a plurality of down-
wardly converging electrodes, means for
connecting said electrodes in ‘series whereby
a plurality of arcs are produced, said elee-
trodes and the arcs thereof alone producing
a single magnetic field acting equaliy on all
of said ares and constituting their exclusive
regulating means, '

2. Tn an arc lamp, a plurality of down-

wardly converging clectrodes having means
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for establishing a plurality of circuits there- -

between, said electrodes being arranged to
produce - a single magnetic field acting

equally on all of said arcs and constituting

their exclusive regulating means, and means
for initially separating the electrodes wheve-
by the arcs are struck.

3. Tn an arc lamp, a plurality of down-
vardly converging clectrodes, means for cou-
necting said electrodes whereby a plurality
of ares are produced, said electrodes and the
arcs thercof all codperating te assist in the
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production of a single mégnetic field for fur-

nishing the exclusive regulation of said arcs.

4. In an arc lamp, a pluarality of down-
wardly converging electrodes having means
- for establishing a plurality of circuits there-
between,. said electrodes being arranged to
produce a single magnetic field to regulate
said arcs, and means including a striking
magnet-at a remote point from the arcs for

1,082,857

) i .
initially separating the electrodes whereby 10
the ares ave struck. ’ o
In witness whereof, I subscribe my signa- .
ture, in the presence of two witnesses.
S RALPH SCOTT.
Witnesses: L '
Warno M. Caariy,
James P ANTONIO.



