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Application filed January 10, 1908, Serial No. 410,237.

To all whom 1t may concern: _

Be it known that I, Freperick P. Cop-
nan, citizen of the United States, residing
at Jamestown, in the county of Chautauqua

In Figs. 1, 2, 2*, 3 and 4 I have shown a
form of lamp arranged to be inserted with-
in a suitable casing (not shown) such as the
casing of a headlight or lantern, and Ppro-

and State of New York, have invented cer-
tain new and useful Improvements in Hilec-
tric-Arc Lights; and I do hereby declare the
following to be a full, clear, and exact de-
scription of the invention, such as will en-
able others skilled in the art to which 1t
appertains to inake and use the same.

My invention consists 1n’the novel fea-

« [ . .
tures hereinafter described reference being

had to the accompanying drawings which
‘ustrate the best form in which I have con-.
templated embodying my invention and sald
‘nvention is fully disclosed in the following
description and claims..

The object of my invention 1s to produce
an arc lamp which can be used effectively,
particalarly with alternating currents ot low
trequency, such as 25 cycle alternating cur-
rents, and obviating the vibration of the
carbons and consequent ¢ flickering ” or non-
aniformity of the arc which is liable to oc-
cur where such currents are employed, for
arc lighting purposes. R

Lamps constructed according to my 1n-

vided with a vertically disposed frame A,
having at its upper and lower ends the hori-
zontally disposed arms or brackets a and o’
respectively for supporting the parts of the
lamp, said frame A being adapted to be se-
cured to a part of the casing, or to some other
suitable support, in any desired manner, as
by means of screws «® o The upper arm
or bracket @ supports the clutch mechanism
for the upper carbon, and the lower bracket
o' supports the lower carbon holder and the
olobe surrounding the arc, as hereinafter de-
gseribed. - | |

| Upon the upper bracket « is located a

fiber or other insulating plate ¢?, above which
‘< a horizontal metal plate C, preferably of
brass, and above said plate 1s an insulating
plate 0’ of fiber or other insulating material
forming the
spool of magnet B. Screws ¢ ¢ provided
with insulating-tubes ¢’ ¢ (preferably of
hard rubber) pass through apertures in the
plates &', C and a® and securely support the
magnet spool, at the same time . insulating

vention are very well adapted for use in
the headlights of electric railway cars, but
they are also adapted for street and house
lighting and for all purposes where an arc
Jamp 1s desired. -

Referring to the accompanying drawings,
Figure 1 represents a front elevation of an
arc lamp embodying my invention. Fig. 2
is a vertical sectional view of the upper
part of the lamp shown 1n IFig. 1 drawn to
an enlarged scale. Iig. 2 is a similar vView
of the lower part of the lamp. Fig. 2° 1S 2
horizontal sectional view of the upper core
piece. TFig. 3 is an elevation of the upper
magnet core detached. Fig. 4 1s a similan
view of the lower magnet core. Fig. 5 1s a
detail view of the upper carbon clip. Fig. 6
‘s a similar view of the-lower carbon chp.
Fig. 7 is a vertical sectional view of a lamp
embodying my inventlon and adaptea for.
street or house lighting, and drawn to 2

smaller scale than Fig. 1. Fig. 8 is a simi1- |

lar view of a lamp provided with a para-
bolic reflector, for use as a headlight or for
other purposes. -

the brass plate C from the magnet and also
from the bracket «. .

The spool of the magnet B comprises a
tube b preferably of brass which 1s threaded
at its ends, the lower end being screwed into
an aperture in the fiber plate b’ and 1ts
upper end similarly screwed into a disk b*
of insulating material, such as fiber. The
magnet spool is provided with a sultable
number of ampere turns, the wire being pret-
erably provided with insulating material
which will resist heat, and I prefer to em-
ploy what is termed “ flame proof ” insulated
wire having an asbestos covering, the coils

of which constitute say 500 to 600 ampere

turns of 15 or 18 gage copper wire, termi-
nating in binding posts 6°, O (see Iig. 1).

Within the upper part of the magnet I3
is secured the upper core piece which 1s
permanently held in position. - This core
piece is indicated as a whole by the reference
letter D, and consists of the following parts.

' d represents an interior sleeve or casing -

formed - of soft iron and provided -at 1ts
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wardly and resting on the fiber djsk 0%, to | Above the cluteh member ¢ the tube (x
which it is secured by suitablescrews. g is | is provided exteriorly with an annular shoul-
an external casing of larger diameter than | der, formed in thie mstance by a collar

and surrounding the interior casing, and
sald external casing 1s formed of a2 101-
magnetic metal such as brass or copper, an

1s provided with a vertically disposed slot ¢

as shown in Fig. 8. The upper end of the
external casing is secured to the flange ¢’ of
the internal casing by means of screws which
engage an inwardly extending flange ¢t of
the external casing. The space between the
mner and outer casing is completely filled
disposed soft iron wires op

cured to the flange d* of the outer casing
breferably by hard solder, as indicated at as,
and have their lower ends flush with the
ends of the inner and outer casings as shown.

Within the lower part of the magnet spool
1s arranged a vertically movable lower core
piece, which is indicated as whole by the
letter ¥ and is constructed exactly in the
Sale manner as the fizxed core piece except
that it is inverted. Thus o represents the
mner soft iron casing, ¢’ the flange portion
thereof which is externally threaded as
shown, ¢ is the external casing of non-mag-
netic metal, provided with slot. e (see Tig.
4) and flange ¢* which is secured to the
Hange of the inner casing by screws as
shown. "¢° are the soft iron wires or strips
located between the inner and outer casings
and secured to the flange ¢* by hard solder
as Indicated at e°,

To the threaded flange ¢’ of the lower
core 1s screwed a cylindrical clutch case F
having the interior tapering or inclined por-
tton f the downward movement of the clutch
case being limited by means of screws op
studs f7 # engaging vertical slots 72
brackets * #2 secured. to the under side
the bottom plate 4" of )
vrass plate C being preferably cut away ag
shown to accommodate said brackets.

Through the center of the upper and lower
core preces D 'and B extends a vertical tube
(+ which receives the upper carbon X. This
tube is slightly larger in diameter than the
carbon, and is tapered at its lower end to
form a guiding aperture for the same. A
short distance above the lower end the tube
G is provided with an aperture ¢, above
which is pivoted a cluteh member ¢’. In

of
the magnet spool, the

“this instance the clutch member, which ig |-

shaped, is pivoted at its upper end in a
slot in a screw 9% extending through a col-
lar g%, and said tube and securing the collar
on the tube. The horizontal portion of the

clutch member extends through the aper-

~ture ¢ and when the clutch case I is raised,

said clutch member is pushed by the in-
clined surface / into contact with the carbon,
thereby gripping it and lifting it with the

65 clutch member and tube G.

11

9", which engages one end of o spiral spring
g° surrounding tube G and the upper e
i the said SPring engages the end of
threaded adjusting sleeve g%, which is
screwed 1nto the threaded inferior of Inner
casing d of the upper core piece, and is
provided with a milled flange ¢" or other
means for turning said sleeve ta adjust the
tension of the spring.  The object of this
Spring is to assist in overcoming the surging
and tendency to vibrate on the part of the
upper carbon, (which is particularly liable
to cccur where an alternating current of low
irequency is used ), and generally to prevent
such vertical vibration and alsg to exert a
proper tension or downward pressure on the
tube GG, when the carbon and tube are rajsed
and keep the clutech member 9" In firm en-
gagement with the inclined portion f of the
clutch case, and with the carbon . In
practice L prefer at times to adjust the sleeve
9° so that the SPring exerts no pressure
downward on the tuba (3, when no current

1S passing through the lamp or when the

upper carbon tube (& ;s 1n 1ts
as 1or instance, when the lamp feeds, the
tension of the Spring being only exerted
when the tube G is raised by the clutch.
On the top of the magnet B is a voke 11
secured thereto in this instance by the
same screws which secure the flange of the
Inner casing of the upper core piece, said
yoke having an Aperture for the passage of
the upper end of the upper carbon holding
tube The upper end of tube (3 i« threaded
and provided with an adjusting nut or col-
lar g% adapted to rest on the yoke H when
the tube is in its lowest position and having
a set screw g° to secure it rigidly in its ad-
Justed position. This sef screw determines
the amount of 1ift of the upper carbon, by

lowest position,

‘adjusting the relative positions of the cluteh
member ¢’ and

the clutch case F. As the

clutch ‘case can only 1ift uniil the upper
edge of the same tngages the bottom plate
of the magnet spool it must follow that the
higher the tube G is raised, the shorter
must be the remaining distance that the
carbon can be lifted after the clutch case en-
gages the clutch member 9" and forces it
Into engagement with the carbon. By turn-
ing the adjusting nut g° therefore in one
direction or anot er, the amount of separa-
tion of the upper and lower carbons
length of the arc can be readily
to produce the best arc with the current
employed. . ' _

The lower bracket ¢ is provided with g
circular orifice ¢* in which is fitted the lower
carbon tube I having a shoulder op flange
¢ above said bracket and being secured in
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) The upper é_,nd "of:the fube. L is 'pmvide_d ‘which the return wire
with a globe receiving socket /2, which 1s

~ furnished with a plurality of vertically dis-
posed air inlet passages /°. - -

10

- M 18 the glass globe, the lower end of

which engages the socket /°, and the upper
end is fitted with a gas cap N, preferably oi

‘iava or other refractory material, having a

portion fitting the upper end of the globe, a
central aperture n to permit the passage of
the upper carbon and a plurality of verti-

cally disposed ventilating apertures »” n” to

i5

20

25

permit the escape of gas and products of
combustion from within the globe and to
prevent excess of gas pressure upon the arc
flame. | '
The lower end of the lower carbon tube is

threaded to receive a cap /* having a thread- |

ed central aperture through which extends

I
|'

may lead in any de-

sired manner. I
When the current is turned into the lamp
and the coils of magnet B are energized the
lower core-will be lifted and will operate
the clutch member ¢’ thus engaging and
Jifting the upper carbon X and producing
the arc. The construction of the cores 1n
the manner described I have found by prac-

tical experiment .will produce most satis-

70

70

factory results with alternating currents of .

less than 60. cycles.

[

In reference to the perforﬁted gas cap N,

I have also found by experiment that when
using alternating current of low frequency
such as a 25 cycle current, 1f no ventilationis
afforded, the fumes and gases generated
within the globe M, appear to obscure the
rays of light from the arc, and also to cause

the carbon adjusting secrew [° having a | it to change its shape, from a full spark to
milled head [ or other means for turning | a broken and disrupted discharge. When,

the screw and provided with a lock nut /7.
In order to insure proper electrical con-
nections with the carbons, I prefer to pro-
vide spring connecting clips for engaging
the same. The clip for the lower carbon 1is

 shown best in Figs, 2* and 6. - The clip con-

30

sists of a cylindrical shaped piece O of con-
ducting metal, preferably spring brass,

“which 1s provided with a solid bottom, hav-
ing an aperture: through which passes a

- gerew ¢ which secures 1t to the end of the

35

40

adjusting serew /°. The cylindrical body 1s
slotted nearly all the way around horizon-

“tally as at o” and the portion above the slot

o’ is slotted vertically as at 4%, thus forming
two curved spring arms ¢® 0® which grip the

lower carbon Y as shown in Iig. 22, insur-

ing a good electrical connection therewith.
P (Figs. 2 and 5) represents the upper
carbon clip which consists of a spht tube,

- preferably spring bl‘ass,ﬁhitving a, vertical slot
S pj and Sp]ﬁ‘ing arims p’ p; _W[hi(lh gI‘ip the upper

45

00

55

end of upper carbon X. An integral part p?
of the clip extends above the slotted portion,
1s bent over and perforated to receive the
connecting = wire p*®, which 1s preferably
formed of fine woven copper wire, and the
erid of which 1s passed through the aperture
in the part »? and secured by hard solder.

The connecting wire p® extends to the bind-

ing post b* (Kig. 1) and to protect it from
the heat of the lamp 1t 1s 1nclosed 1n a re-
fractory substance.” In this instance 1 have

shown 1t properly insulated-by incasing in a
number of sea beans p* known as “Job’s

tears ”.-which are bored and strung on the

~connecting wire,

60

65

- -

In order to supply current to the lamp,
current is led in through the wire Q (I1g.

1) to binding post 6 and thence passes

through the coils of magnet B, thence by
wire »° to the upper carbon, thence to the
lower carbon = (forming the arc), thence
through the screw ° to the frame A, from

—

‘drop.

however, the globe 1s ventilated properly as
by the holes in the gas cap and the air in-
let holes in the globe socket, as herein shown
and described, there 1s a steady full spark
and the fumes are greatly diminished re-

_sulting in the production of a steady white
light.  The construction of the lamp also
tends to prevent breaking and dimming of

the arc upon wide ranges of line voltage
-~ When 1t 1s desired to use the lamp for
street and house lighting, I employ a modi-
fied form of frame A’ shown in Fig. 7, so
constructed that the mechanism in -its en-
tirety can be inclosed in an exterior globe
R much larger than the globe M, which
partially incloses the carbon, the mechan-

| 1sm being inclosed 1n a suitable case or cov-

ering similar to that shown in I, 7. In
this case-the lamp may be suspended from
the top 1n any desired practical manner.

- In some cases I prefer to employ with the
lamp a reflector of parabolic form. In
such case the reflector S is used, with the
frame A such as shown in Figs. 1, 2 and 2?,
the reflector having apertures s §° for the
passage of the carbon supporting devices
and being secured to the frame A by a small
screw s? which passes through a hole 1 the
reflector exactly in the center or axis of 1ts
parabolic curve. This screw will serve also

‘as a guide to the eye 1n adjusting the lower

carbon so that the arc -will be focused ex-
actly in’line with the screw head and the
axis of the parabclic curve and thus reflect

the rays of light-directly forward 1n the

most accurate manner.

- While I have described my improved arc
lamp as being especially adapted for use
with alternating currents of low frequency
such as 25 eycle alternating currents, I wish
it to be understood that it can also be em-
ployed with high and low alternating cur-
rents of from 15 to 125 cycles, and with di-
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~said clutch mechanism, substantially as de-
" scribed. |

sald casings and in contact with said outer
~casing and operative connections between
- sald core piece and one of the clutch mem-

‘tion with a stationary carbon holder and a

-

rect currents with a line voltage from 90 to
100, as has been successfully demonstrated
Oy use on commercial circuits, -

What I claim and desire to secure by Lei-
ters Patent is:— |

L. In an electric arc light, the combina.
tlon with stationary and movable carbon
holders, said movable carbon holder com-
prising among its members, a vertically dis-
posed tube, having an aperture in its side,
of a pendent clutch member pivotally con-
nected with said tube at one side of the
same and having a thin horizontally dis-
posed part projecting through the said ap-
erture 1n the tube, a magnet coil, a movable
core piece located therein, and a clutch mem-
ber connected with said core plece, and
acapted to operatively engage sald pivoted
cluteh member, substantially as described.

2. In an electric are light, the combina-
tion with the stationary and movable carbon
supports and clutch members for said mov-
able carbon, of a magnet coil, a core piece
within the same comprising an inner casing .
of magnetic metal, an outer casing of non-
magnetic metal, and finely divided magnetic
metal filling the space between the inner and ;
outer casings, and operative connections be-
tween the said core piece and one of said
clutch members, substantially as described.

3. In an electric arc light, the combina-
tion with the stationary and movable car
bon supports and clutch members for sald
movable carbon, of a magnet coil, a core
plece within the same COMprising an inner
casing of magnetic metal, an outer casing of
non-magnetic metal provided with a longi-
tudinal slot, extending to but not through |
1ts end portions, leaving the end portions in-
tegral, and a plurality of finely divided
preces of magnetic metal, located between

bers, substantially as described. _

4. In an electric arc light, the combina- |
tion with a stationary carbon holder and a
movable carbon holder, and clutch mechan-
1sm. for the movable carbon, of a magnet
coil, a stationary core piece located within
a portion of said coil and comprising an
Inner casing of magnetic metal, an outer cas-
mg of non-magnetic metal and finely di-

“vided pieces of magnetic metal filling the
5 space b_emjeen sald casings, a movable core
~ Pplece within a portion of said coil, and con-

nections between the movable core plece and

9. In an electric are light, the combina-

movable carbon holder, and clutch mechan.
1sm for the movable carbon, of a magnet, coil,
a statlonary core piece located within a por-

tion of said coil and COMPrising an inner |

21, - 986,308

casing of magnetic metal, an outer casing
of non-magnetic metal provided with a lon-
gitudinal slot extending to but not through
the end portions thereof and finely divided
pieces of magnetic metal located in the space
between said casings, a movable core plece
within 2 portion of said coil, and connec.
tions between said movable core plece and
sald clutch meclanism, substantiaily as de-
scribed.

6. In an electric arc light, the combina-
tion with a stationary carbon holder and g
movable carbon holder, and clutch mechan-
ism for the movable carbon, of a magnet
coll, a stationary .core piece located within
a portion of said coil and comprising an
inner casing of magnetic metal, an outer cas-
ing of non-magnetic metal provided with a
longitudinal slot extending to but not
through the end portions thereof and plu-
rality of finely divided pieces of magnetic
metal located between said Casings, a mov-
able core piece located within said coll, and
COMprising an inner casing of magnetic

etal, an outer casing of non-magnetic metal

provided with a longitudinal slot extending
to but not through its ends and a plurality
of finely divided pieces of magnetic metal
between said casings and connections be.
tween said movable core piece and said
clutch mechanism, substantially as described.

7. In an electric arc light, the combination
with a stationary carbon holder and a mov.
able carbon holder consisting of a vertically
disposed {ube, a clutch member having a

part adapted to extend through said tube to

engage the movable carbon and a clutch case
for engaging said clutch member, of a mag-
net coil having a stationary and a movable
core plece within the same, each comprising
an Inner casing of magnetic metal, an outer
casing of non-magnetic metal, slotted longi-
tudinally between its end portions and a piu-
rality of pieces of magnetic metal located be-

tween sald casings, said movable core piece

being operatively connected to said clutch
case and a spring constructed to exert a
downward pressure on said tube when the

latter is raised by the movable core, substan-

tially as desecribed.

8. In an electric arc light, the combination
with the stationary and movable carbon sup-
ports and clutch mechanism for the mov-
able carbon, of a magnet coil surrounding
the movable carbon support, a hollow mov.
able core piece within said coil and sur-
rounding the movable carbon holder, said core
piece comprising inner and outer casings of
non-magnetic metal and finely divided mag:-
netic metal between said casings the outer
casing being provided with a vertical slot
extending to near the upper and lower ends
of sa1d casings, and operative connections be.
tween sald movable core piecer and said
clutch mechanism. '
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9. In an electric arc light, the combination

with the stationary and movable carbon sup-
ports, the latter comprising a vertically mov-

able tube, a magnet coil surrounding _the

same, a hollow fixed core piece located within

said coil and surrounding said tube, a hollow

" movable core piece within said tube and SUT~

10

19

20

rounding the said tube, each of said core
pieces comprising. concentric tubular casings
of non-magnetic metal and laminated mag-
netic metal between said casings, the outer
casing being provided with a longitudinal

“slot extending to near the upper and lower
ends of the casing and clutch mechanism for

the upper carbon, connected with said mov-
able core piece.

10. In an electric arc light, the combina-
tion with a stationary carbon holder, of a
magnet coil, a tubular stationary core pilece
within said coil, a tubular movable core piece

having portions within said coil, adjacent to

said stationary core piece, said core pieces
each comprising inner and outer casings of

non-magnetic material and a plurality of |

tween sald-casings,

>

divided pieces of magnetic metal be-

] the outer of said casings
being provided with a longitudinal slot ex-
tending to near the opposite ends of said cas-
ing, a vertically movable tube for the mov-
able carbon, extending vertically through the
tubular core pieces, and provided with an
aperture near its lower end, a carbon clutch

member having a part projecting through

finely

said aperture, a clutch member secured to the
35

movable cofe piece,

and adapted to engage
the first mentioned

clutch member, a coiled

spring surrounding the movable carbon tube,

within said tubular core pieces, a projection

on said tube for engaging the lower end of

said spring and an adjusting sleeve extend-

ing into the stationary core piece, and engag-

ing the upper end of said spring.

In testimony whereof I affix my signature,
in the presence of two witnesses.
| ~ FREDERICK P. COBHAM.
Witnesses: o
" W. E. King,

- L. W. BraiNarp.
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