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To all whonv it may concern:

Be it known that I, JESSE H. BUNNELL,
citizen of the United States, residing at Vew
York, in the county of New York and State of
New York, have invented certain new and
useful Improvements in Arc Lamps; and 1 do
hereby declare the following to be a full, clear,
and exact description of the invention, such

as will enable others skilled in the art to which

it appertains to make and use the same.

This invention relates to the construction
of arc lamps in general, butis intended more
especially for application in arc lamps of the
ceneral type in which the posnwe cmbon-
rod is moved downwardly by gravity.

One of the objects of my IIIVPIIUOH 18 to
- make the are-striking mechanism independ-
ent from the feeding mechanism—that 1s to
say, the feeding mechanism will operate to
allow the downward movementof the positive
carbon without in any way affecting the:
mechanism which has been used for construct-.
ing the are, so that the eiectro-magnet struct-
“ure used to effect the feeding of the positive
carbon may be very small and the amount
of 'work necessary to be performed in effect-

ing the momentary feed exceedingly slight.

A further object of the invention is to ac-
complish the feed proper by the use of the’
differential arrangement of magnets, in the:
- respective members of which the current may
vary to any extent withoutin any way affect-

ing the action of the are-striking magnet.

A further object of the invention 1sto real-
ize the utmost simplicity and cheapness in the:
construction of the lamp mechanism, and T
aim at such construction as will dispense

altogether with the use of solenoid and mov-

able cores and construct the mechanism mtl{

the simplest and cheapest form—mnamely, the

ordinary horseshoe electro-magnet valth a

- plain bar armature.

45

O

To these and other ends myinvention con-
sists in the construction of parts and arrange-
ment of circuits, substantially as hereinafiter

‘more fully described and claimed.

In the drawing which forms part of this

‘specification I have shown the essential parts

of an arc lamp, withount, however, going into
the mechanical details as to the frame and
points of support for the various portions, as
these in the 131ese11t state of the art are well

with the rack 2 of the carbon-rod 1.
ing to well-known principles, i1f the high-

withiin the knowledge of those skilled in the
construction of arc lampq |

The carbon-rod 1 is fitted with the mck 2
and the usual carbon-clamp 5, which holds
the positive carbon 4, the rod 1 being suit-
ably guided in any of the usual ways—forin-
stance, by the guides 5. Negative carbon 6
is likewise suitably supported in the lower
portion ‘of the frame. (Notshown.) On a

suitable suppmt—-such for instance, as that
shown at 7—I pivot the theframe 3, which car-

ries a train of multiplying gear 9, the low-
speed- pinion 10 of which meshes directly
~Accord-

Speed member 11 of thistrain of gearing h.;u"‘e
a detent bearing upon it or takmﬂ 111t0 1ts
toothed peuphel}, the entire tlam 1S held
stationary by the application of an exceed-
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ingly small amount of power,and on the re-

lease of such detent the train will rotate by the
weight of the carbon-rod 1, and its attach-
ments forcing the pinion 10 to revolve. 1tis
equally plain that if the train of gearing be
locked by the detent and the swinging frame
8 have its free end lifted the carbon-rod 1 will
be lifted accordingly.

1 locate a sunple ordinary form of eleetm-
magnet 12 in & suitable position, and its bhazr-
armature 18 is attached to the lever 24, piv-

oted at a suitable point and adapted upon

attraction to lift the free end of the frame 3
for the purpose of striking the arc.
rangement is such that-the amount of move-
ment necessary in the armature 13 to cause
a separation of an eighth or even three-six-
teenths of an inch at the arc is very slight,
and therefore a very small amount of wire is

sufficient for the purpose on the cores of the

magnet 12.

In a suitable location and on wlmble SUp-
ports I arrange the magnet m and the mag-
net s, both plefembly belnf_{ in the form of

the ordinary horseshoe, and the respective

armatures 15 and 16 are attached to a lever
17, which is pivoted, for instance, on an ex-
tension of the support 7, the lever 17 extend-
ing downward and constituting a brake or
detent for the high-speed member 11 of the
train of gearing previously described.
Denotmn‘ the terminals of the lamp by the
letters P and N, respectively, the circuits will

The ar-
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be as follows:
intoand through the coils of mag net m, thence
to carbon-rod 1 thence across the arc to the
negative carbon 0, thence up to and through
the magnet 12, and thence to the terminal N.
The shunt-circuit of the differential system
m 8§ starts at any point between the terminal
P and magnet m—{forinstance, the point 18—

whence 113 passes to the fine-wire coill s; thence

to a point 19, located between the negative
carbon 6 and the magnet 12, It will thus be
observed thatthe main current passesthrough
magnet m and through the are, the shunt-cur-
rent passes round the are, and then the main

‘and shunt currents join and pass together

through the magnet 12.

On the admission of current to the lamp
the actions are astollows: The carbons being
in contact, practically no current flows
through the shunt-magnets. Current through
magnet m attracts armatuare 15 and locks the
train of gearing 9 10 11. Current passing
through magnet 12, after having traversed
the carbons, powerfully draws armature 13,
and by means of lever 24 lifts the frame 8

and its train of gearing,and thus lifts the car-

bon-rod 1 and the positivecarbon 4 to the full

extent to which the lamp 1s adjusted—say |

one-eighth of an inch—and this attractive
movement of armature 13 18 once for all, as
the latter remains in attracted position so
long. as current flows through the lamp; and

therefore the frame 8 is rigidly held in a sta--
tionary position, since the local variations of

current through the arc can produce nochange
of strength in the attractive power of the mag-
net 12.
resistance of the latter causes the flow of a

proportionate amount of current through the
shunt-magnet s, and the latter will begin to

~attract the armature 16, not, however, with
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- the magnetm for the same reason.

- I have described the operation of feedin

60

sufficient power to overcome theattraction of
magnet m for its armature 15. The adjust-
ment, however, will be such that the slight-

est increase of current through the magnet s,

together with the slight reduction of current
through magnetm,will cause the attraction of
magnet sto preponderate to a sufficient extent
torelease the detent 17 from the wheel 11, and

permit the latter torotate under the propelling -

force of the weight of the rod 1 and its carbon.
The latter at once feeds downwardly, but is
immediately checked by the weakening of
magnet s, due to this shortening of the are,

and a corresponding slight strengthening of
Thewheel

11 18 1mmed1.cbtely again locked and remains
so until a further Eeed 1S necessary. While
o as
being,
step, it is obvious that the construction which
I haveadopted and the principles underlying
the action of the mechanism are such that

remarkable delicacy of action is obtainable. |
‘erential |

This is due to the fact that the dif
system m 15 s 16 has no work to do except

‘that of oscillating thelever 17 and impressing

On the establishment of the are the

so to speak, intermittent, or step by

-consistent with a tasteful appearance.
further result, due to the extremely small
“amount of power needed in the differential

primary importance.
foregoing invention is that no special atten-
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The main circuit goes from P | a sufficient friction on the Wheel 11 to lock it,

and thisforce 1s so small that the system may
be made exceedingly sensitive.

In a lamp construected on these principles
there is no tendency to “ pumping,” no possi-
bility of variations of current in the main
line causing a chattering of the feed or oscil-
lation of the arc striking mechanism. The

‘positive carbon may be foreibly lifted to an

abnormal lengthrepeatedly, and it will imme-
diately run down rapidly to the exact point
at which it should stop, and there it will stop
cuddenly without failure,nomatter how often
the operation may be repeated. The conse-
quence of this is that no amount of jarring
can shake the carbons into contact. A fur-
ther consequence, which is important in the

| matterof cost and friction in the lamp,is that

I am enabled to dispense entirely with all
dash - pots and retarding mechanism com-

-monly found necessary to adoptin arelamps

for the purpose of softening the movements
and giving time for the electro-magnet at-
tractions to take place.
able to construct the magnets of the ordinary
typical form and use plain bar armatures in
all cases, and I therefore very considerably
reduce the cost of construction. Further, as
a glven power can be obtained from such
magnets when made of very small size, I am
able to reduce the size of the case containing

the mechanism to the smallest dimensions
A

system, is that I can wind the shunt-magnet
s with a comparatively small number of
turnsof a high-resistance wire, the only object
of the high resistance in this case being to

keep down the amount of current through it,

whereas inthe ordinary differential arelamps
a large number of turns in the shunt is of
A further result of the

tion is necessary when winding the various
colls to have them come to an exact dimen-

sion as to numberof turns, and therefore

1t becomes a matter of the simplest character

to adapt the lamp to any of the existing sys-

tems with respect to length of are and volume
of current under which it is to operate.

I claim as my invention—

In an are lamp, the combination of an elec-
tro-magnet and armature for striking the arc
and an mdependent differential electr mfw-
net system for effecting the feed, one nmwnet,
of said system being in series with the car-
bons and the m*c—strikiug magnet, and the
other magnet of said system being in shunt
around the are but in series with the are-
striking magnet.

In testimony whereof I affix my signature in
presence of two witnesses.

JIESSE H. BUNNELL.

Witnesses:
R. EICKEMEYER,
T. J. MCTIiGHE.
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