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(No mudel )

To all whom it may concern:
Be it known that I, HENRY J. SAGE a citi-.

zen of the United States, residing at Ohlcat,o |

in the county of Cook, State of Illmms, have

inverted a certain new and useful Improve-

ment in Electric-Arc Lamps, of which the fol-
lowing 18 a specification.

The object of my invention is to provide an
electric-arc lamp for use on a constant poten-
tial circuit, in which the upper carbon shall
be supported by a ribbon or other- ﬂe\tlble
member wound around a drum.

The invention consists in the novel mech-
anism employed for so supporting the upper
carbon and for automatically re,.frula,tmfr the
distance between the carbons.

The drawings show the best embodiment of
my invention at present known to me.

Figure .1 18 an elevation of my improved
lamp, the covering of the regulating mech-

anism being removed and the circuits being

shown somewhat diagrammatically. Kig. 2
1s a vertical section of the regulating mech-

~anism, taken on the line 2’ 2’ of Fig. 1, look-
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ing in the direction of the arrow. Fig.3 is4a
horizontal section on the line 3’ 8’ of Fig. 1,
the ribbon-Grum being, however, shown on a
section through the center thereof. FIigs. 4

and 5 are views of one of the details of mech-
apism. 'The last f(mr ﬁn'ures are on an en- |

larged scale.

Slmlla,r letters and numerals of reference
designate similar parts in each figure.

A is the frame for holding the
mechanism, Ifisinsulated from the plate Q,
to which it ig attached. Secured to this plate
are the legs 1, which support a bar or plate S,
to which the lower-carbon holder is attached.
This bar or plate is preferably insulated from
the legs.

Sultably supported by the frame A is the
regulating-magnet D formed of two helices of
fine wire. The armature of this magnet 18
secured to the lever B. A flat spring J, con-
nected to the lever B by the adjusting-serew
J’, tends to raise the lever. A nut K on the
screw K’ forms an adjustable stop for limit-

ing the upward movement of the lever.

Adj ustably attached to the lever B by
means of the serew I and nut I’ is the fric-

tion-band H, made of leather or other suitable:

material. The lower end of this band 1s se-

regulating |

‘cured to and supports the lever G, pivoted at

one eund to the frame. The band lies part
way of its length around the periphery of a

| friction-dram W, secured to the ribbon-drum
E, the said portion of contact being preferably
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something over one- quartel of the circumfer-

ence of the frietion-drum. Theribbon-drum
E is secured to a shaft R, revoluble in suit-
ablebearingsUandV, formed on the U -shaped
lever I, which is pivoted to the frame.
downward movement of this lever is limited

Secured to the ribbon- drum and passing
around its periphery is the ribbon M, which
supports the upper-carbon holder and carb_on,

| together with the cross-head P, to which the

former is secured, and which is capable of
sliding up and down along the legs T as
oguides. 1 have shown the upper-carbon

“holder insulated from the cross-head, and

such is the preferable construction, though 1t
is not absolutely necessary to insulate both
this carbon-holder and the plate S, hereinbe-
fore referred to. The weight of the cross-

( head and its attached parts is counterbal-

anced to some extent, though not entirely, by
a spring N, which is coiled around the hub
of the ribbon—drum_on the 1nside of the latter,
one end being secured by the serew O to the
outside of the bearing U and the other to the
inside of the periphery of the drum. This
spring is made very long, 80 as to be practi-

cally constant in its rotative force upon the
‘ribbon-druin.

I have found that a spring
eicht or ten feet long gives good results.

AS the current ﬂows thr Ol]ﬂ‘h the magnet D
it draws thearmature C and the lever B dawn-
wardagainsttheforeeof the spring J,the force
of thefullcurrentthrough the magnet causing
thelever B to assumetheposgitionshown in Fig.,
1., Thisallowsthe lever Gto descend. During
the first part of the descent of the lever & the
drum E and the lever K descend with it and
the upper carbon is lowered somewhat; but
after the lever ' has come in contact with
the support A’ a continuance ¢f the descent
of the lever G allows the band H to loosen
around its friction-dram W and the ribbon-
drum is allowed to rotate, the upper carbon
descending until it contacts with the lower
carbon, The magnet is in a shunt cireuit

The

6o

' to the support A’, upon which the free end
thereof may rest.
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which passes from the frame (to which the | carbous in the carbon-holders in the usual
main positive conductor isconnected) through | o

the lever G, and through the platinum con-
tact-point G’ thereon to the strip L, secured
o said lever, but insulated from it except at
said point G’. Irom this strip L the current
passes through the wire 3 and the magnet D,
from whence the wire 4 carriesit tothe main
negative conductor. VWhenthe drum has be-
come unwound to a certain predetermined
limit—namely, when the effective portion of
either carbon has been consumed—a project-
ing point M’, attached to the ribbon and lying,
when the ribbon is wound up, in the notch E’,
impinges against the projecting lip 1.” of the
strip I, and draws it out of contact with the
lever . 'T'his breaks the circuit through the
magnet and allows the spring J to draw up
the lever I3 and thereby raise the ribhon-
druom and the upper carbon and break the
arc between the carbons.

1T'he operation of my improved lamp is as
follows: The current passesin from the posi-
tive conduector 1 through the frame and, the
carbons being separated, its full strength
passes by way of the lever G, strip I, and wire
s through the magnet D. This causes the
magnet to attract the armature strongly and
the lever I3 is thereby lowered until the lever
I¥ rests upon the support A’ and the lever G
drops sufficiently to relieve the friction on the
drum W and allow it to rotate, whereby the
upper carbon 1s lowered into contact with the
lower. As soon as this takes place, the eir-
cuit through the magnet being of very high
resistance as compared to that through the
carbons when in contact, by far the greater
part of the current flows through the frame,
the lever I, the drum, the ribbon, the carbons,
and out through the main negative conductor
2. The magnet thereupon loses its strength,
the spring J draws up the lever B3, which op-
erates as described to raise the upper carbon,
whereupon the arc is established between the
carbong. The spring J continues to raise the
upper carbon until the resistance of the are
becomes such that enough current passes
through the magnet to cause its attraction to
counterbalance the force of the spring., As
the carbons burn away and the resistance of
the are becomes greater more current passes
through the magnet, which causes the upper
carbon to be fed which in turn decreases the
resistance through the are and weakens the
magnet. LThusequilibrinm is maintained and

the upper carbon is fed smoothly and evenly.
- When either of the carbons has become prac-

tically consumed the ribbon will have un-
wound so far as that projecting pin M bears
upon thestrip Land breaksthecircuit through
the magnet, as explained. This allows the
spring J to act upward with its fall foree and
separate the carbonssufficiently to break the
are.
til new carbons are put in position, which is
done by shoving up the cross-head (the spring

N winding up the ribbon) and securing the |

In this condition the lamp remains un-

543,355

manner. - R
It will be seen that by means of the adjust-

ing-screws the forcee of the spring J may be

regulated and thus the lamp may be set to feed
whenever the counter electromotive force of

the are shall reach a certain predetermined

amount. After adjustment the spring J ex-
erts a practically-constart upward pull, the

value of which is apparent when two lamps

are placed in series upon a constant potential
circult, as is the usual custom, for the counter
electromotive force of the arc of each lamp

being thus determined each will take its

proper voltage irrespective of
the two will not seesaw. -
Numerous equivalents and modifications
within the spirit of my invention will oceur
to one skilled in this art. Ior instance, in
place of a flat band, one or more wires or a
chain might be used for supporting the up-
per carbon,
“flexible band” herein to include all such
forms. In some cases it may be desirable to
carry the current to the uppercarbon by other
conductors than the sapporting-ribbon.
Although I have described the lamp as used
with a direct current by laminating the mag-
net in the nsual way, it isadanted toan alter-
nating circuit. | -

In general I do not wish to be understood
as limiting myself to the specifie construction
shown further than is definitely pointed out
1n the claims. - |

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, ig—— |

1. In an electric are lamp, in combination,
a' regulating magnet placed in a shunt cir-
cuit, a lever actuated by said magnet, a fric-
tion brake operated by said lever, a drum
around which a ribbon supporting the upper
carbon is wound, said drum being capable of
a bodily translation as well as rotation, said
friction brake operating upon gaid drum and

the other and

serving to sustain it in a position which cor-

responds to an elevated position of the upper
carbon and at the same time prevent its ro-

tation, a stop serving to limit the movement

of said drum in the direction tolower the up-
per carbon, whereby a current through the
magnet allows the friction brake and drum
to be moved in the direction tolower the up-
per carbon without rotation of the drum and

an increase in the current strength after the

drum’s translation has been stopped allows a
further movement of the friction brake which
reduces the friction and allows the drum to
nnwind, for the purpose specified.

2. In an electric arce lamp, in combination,
a regulating magnet in a shunt cireuit, a le-
ver adapted to be attracted by said magnet,
a4 8pring opposing said attraction, a drum
around which a ribbon supporting the upper
carbon is wound, said drum being revolubly
supported by a pivoted lever, a stop limiting
the movement of said lever in one direction,

i intend the term “ribbon” or
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and friction brake mecha,msm eounectmw smd

first mentioned I lever with said drum, Where-—.

by a current of sufficient strength throuﬂ'h
the magnet first allows the drum to be moved
in the dlreetlon to lower the upper carbon un-
til the drum’s supporting lever contacts with
the said stop and then reduces the friction of
the brake and allows the drum to unwind, for
the purpose specified.
3. In an electric arc-lamp, i in combmatwn

a revoluble drum around the periphery of

which a ribbon supporting the upper carbon
1Is wound, a friction drum concentric with said

first mentloned drum and revolving there-

with, said drums being so supported as to be

eapable of an up and down movement, a fric-
tion band in contact with said flthlOIl drum

and so arranged as to be capable of raising
and 10wermﬂ' said drum as well as of supply-
ing fuct}on sufficient to prevent rotation
thel eof, and operating mechanism connecting
said frietion band .with an electro- maguet
whereby the latter is capable of controlling
the movements of theribbon-drum and allow-
ing it to be first lowered and then unwound,

_fm Lthe purpose specified.

4. In an electric arc lamp, in combination,
a regulating magnet D placed upon a shunt
circuit, a lever B adapted to be attracted by
sald magnet, a revoluble drum E around

is wound, a lever I which supports said drum,

“a stop A limiting the movement of said lever.

in one direction, a friction dram W concen-

tric with said drum k- and revolving there-

with, a lever G, a flexible band H secured at
one end to the 1ever G and at the other to the
lever B, said band being for a portion of its

length in contact with the periphery of the ]

friction drum W, for the purpose specified.
5. In an electrie arc lamp, in combination,

a lower carbon, an upper carbon secured toa |

cross-head P which is guided in its movement
by the guides T, a flexible band or ribbon
supportmw the cross-head and upper carbon
and attached to a revoluble drum, said drum
being also capable of an up and down move-
meut a spring tending to rotate said drum in
a dlrectlou to wind up the ribbon thereon, a
friction-drum concentric with said ribbon-
drum and revolving therewith, a frietion band
in contact with said friction-drum and serv-

ing to support said drums, said band being

connected to a lever adapted to be operated
by an electro-magnet placed in a shunt cir-

cuit, a spring whose retractive force is inde-
-pendent of the strength of the current oppos-
ing the attraction of sald magnet, whereby
‘sald spring operates to draw up Sald friction

band and thereby raise the drums and a cur-
rent through said magnet operates to slacken
said. frletlon band, 10W8111210 the drums, and
then further slack@ns the frwtwn band and
allows the drum to rotate for the purpose
specified. |

6. In an electric arc lamp, in combination,
an upper carbon supported by a flexible band
wound upon a revoluble drum, an electro-
magnet capable of controlling the revolution
of saild drum, a projecting pin which moves
as said drum 1ev01ves a movable strip form-
ingoneofthe conduetors of thecircuitthrough

| Sald magnet, being normally in contact Wlth

another conduetor} said strip and pin being
so placed that when the drum shall have un-
wound a certain predetermined distance the
pin will force thestrip out of contact withthe

conductor which if touched and thereby break

the circuit through the magnet, for the pur-
pose specified.
- HENRY J. SAGE.
Witnesses: -
ALBERT H. BATES,
CHARLES. L. HINE,
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