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To all whom Tt may concern: _ |
~ Beit known that I, WARREN S. HILL, a citi-

zen of the United States, and a resident of
Boston, Suffolk county, Massachusetts, have
invented certain new and useful Improvements
in Eleetrie Lamps, of which the following 1s a
specification. | | |

My invention relates to electrie-are lamps,

and more particularly to that class of lamps in

which the separation of the carbon electrodes
to form the arc and the feed of the carbons to
regnlate the are are aceomplished by means of
electro-magnets operating in connection with
suitable clutch mechanism. T
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and simplify the construection of such lamps,

and more especially to render their operation
more steady; to produce a practical balanceof

the mechanism when the lamp is operating;
to dispense with dash-pots, elock-work, gear-

20
ing, or other similar devices generally used;

to provide a simple and efiective cut-out; to

provide a setting device whereby the lamp may
be more surely, speedily, and easily lighted;
to provide simple and effective means for hold-
ing the carbons in position, and generally to
produce anextremely sensitive mechanism for
operating the lamp that will producea steady
and uniform light.. Iaccomplish these objects
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invention consists in the construction and vari-
ous combinations of such devices or their
equivalents, for the purposes and 1n the man-
ner substantially as hereinatter stated. j
Intheaccompanying drawings, forming part
of this specification, IFFigure 1 18 a side eleva-
tion of a Jamp embodying my improvements.
- Fig. 2 is a similar view of the otherside ol the
lamp, partially in seetion. Ifig. 3 1s an en-
larged view of a portion of theoperating mech-
anism, | -
The frame A of the lamp may be of any
proper and desirable form and coustruction,
and the conductors -~ and — are connected
therewithin any ordinary manner,being shown
in connection with the hooks or hangers « for
supporting the lamp, so that connection 18
made with terminals of the eircnit by simply
hanging the lamp upon suitable counections
so attached thereto.
Mounted upon the frame
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A and eopueeted

The ohjects of my invention are to improve

by the devices hereinafter described; and my

Sériﬁl No. 194,868, (No nmodel.)
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| in the circuitb are the main and shunt maguets
B C, of any desired shape, but preferably in
the form of horseshoe-magnets with the poles
extending upward. - -

Extending upward from the {rame between
the magnets is an arch, frame, or bridge piece,

| D, which forms a guide for the upper carbon

rod or support I, and also forms a support to
which the armature -lever F is pivotally at-
tached, the said lever being provided with an
opening, through which the carbon-holder i
can freely pass. This lever Fisprovided with
suitable projections, f f’, at each end, which
form armatures for the main and shunt mag-
nets, and these projections or extensions may
be of any form or arrangement to co-operate
with thelr magnets. o

A clatch mechanism (shown as the well-
known ring-cluteh G) surrounds the carbon-
holder E, and is connected to the armature-

i lever, as by means of a link, g; and an adjust-

able stop or serew, H, regulates the movement
of the clutch-lever in a well-known way.

It is well known that one of the chief requi-
sites of a lamp of this character is to have the
movementofthe cluteh andcarbon-holderregu-
lar and steady, and at the same time sensitive
to very slight changes in the resistance ot the
arc and the strength of the current flowing
‘through the main-line and shunt magnets, and
while somne attempts have been made to accon-
plish this result it has been common to employ
dash-pots, clock-work, or other mechanism or
appliances to prevent too rapid and frequeut
changes in the feeding apparatus. ‘Lhese ap-
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| pliances are more or less objectionable and

expensive, and 1 have dispensed with the use
of any and all of them, and have produced=.
practical balance in the armature-lever con-
trolling the clutch when the lamp s 1n opera-

00O

i tion, and from this it follows that very shight

changes in resistance or strength of current
will vary the condition of the feed mechanism,
“and that, too, without the objectionable jumps
or flickering often found in this class of lamps.
To produce this balance of the armature 1t 18
' g0 arranged in counection with the main and
shunt magnets that when the propsr amount
of current is flowing the attraction of the main-
line magnet B for the armature f shall be ex-
actly balanced by opposing forces operating
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upon the other limb of the armature-lever, | leaves the lamp ready to operate or be cut out

and these forces are the attraction of theshunt-
maguet C for its armature 7, which should be
very slight to obtain the best results from the
carrent in the line, the weight of the clutch G
and carbon-holder I, sustained thereby, and
to these I have added a spring, I,which is pro-
vided with means for adjustment, asthe thumb-
nut 2. With these devices and this arrange-
ment 1t will be seen that the clutch can be
maintained in its proper position to hold the
carbon-carrier and establish the arc and be
practically balanced, so that a very slight
change in the condition of the are will cause
the cluteh to release its grip slightly upon the
carbon-holder and allow it to feed the carbons,
and, ou the other hand, a very slight decrease
of the resistance will canse the carbon to be
raised. I have found thissimple arrangement
to be very delicate and effective, the forces in
the operative condition of the lamp forming a
practical balance.

In case of any practical derangement of the
lamp or cther disturbance, it is desirable to
have some means of quickly and effectually
short cireuiting the lamp and cutting it out of
the main-line cireuit, and I have arranged up-
onthe shunt-magnet C two plates, K L, proper-
ly connected with the mainlineand separated
from each other, so that no current ean pass.
The adjacent endsof these plates K L are pref-
erably curved, as shown in Fig. 4. 1 attach
to the armature f” some sort of a device for
connecting these plates or terminals when
through any reason the forces opposed to the
maln-line magnet get abnormally strong, and
I have shown a projecting pin, M, secured to
the armature and carrying a sleeve, N, insu-
lated therefrom. In order to give a sure and
perfect bearing between this sleeve and the
terminals, T arrange the same loosely on the
pin and form the insulating material of such
shape, as shown in Fig. 3, astoallow thesleeve
to fitthe terminals accurately when the cut-out
18 operative.

It is evident that instead of the exact con-
struction shown the projecting pin ean be in-
sulated from the armature-lever, or other ar-
rangements may be made without departing
from my invention,one of the essential features
of which is, that the connecting part or slecve
shall have free play upon its support to pro-
duce good contact or bearing with the cut-out
terminals. |

Onecofthe mostseriousobjections to antomat-
ic cut-outs is foundin practice to be due to the
fact that they donotalways ‘““piek up’’ or break
contact when the lamp is started. If all the
lamps are on the cut-out, on starting the gener-
ating-machine there is a practical short cir-
cuit around all the lamps, and there are diffi-
culties in getting the machine and lamps into
operation. To overcome thisobjection,Ipro-
vide means whereby the lamp may be set on
open cireuit,as when it is trimmed, and assoon
as 1t 1s once started the setting device is auto-

matically put out of operative condition, and |

if any abnormal condition ocecurs. This set-
ting mechanism may be variously construeted,
that shown being very simple and effective,
and consisting of a pivoted plate, O, having a
notch or recess, P, formed in one side and
adapted to engage a pin, p, on the arma-
ture-lever. A handle or rod, o, may be at-
tached to said catch and extend down to a
convenient position to be operated by the
attendant, and when the lamp is set the ar-
rangement of the parts is such that the cut-
out 18 out of operative position, while the
carbons are in proper position to allow the
passage of the current to establish the are,
and as soon as this occurs the armature-lever
1s raised and the catch drops down into the
position shown in Fig. 3, Fig. 1 showing it in
operative position.

I have shown a resistance-coil, R, located

in the cut-out circuit, which may be used or
not to aid in starting the lamp; but I prefer
to dispense with it in using my arrangement
above described.

It is often difficult to secure the earbons
properly in the holders, owing to their vary-
ing size, and it is desirable to have the clamp
embrace and bear upon all parts of the car-
bon evenly in the clamp, and to accomplish
this I have formed the clamp S as shown in
the drawings, making it of two parts, one of
which is rigidly secured to the carbon-holder,
and the other is pivotally supported thereon,
the pivot-opening s being elongated, so as to
allow the screw T to confine the carbon be-
tween the jaws and still maintain them par-
allel under all conditions.

Having thus deseribed my improvements,
their operation when embodied in a lamp will
be clearly understood by those skilled in the
art, and while they are of such a nature that
they can be embodied in a single lamp they
may also be modified in form and arrange-
ment and be used separately or in combina-
tion with other devices without departing
from my invention.

What I c¢laim is— |

1. In an electric-arc lJamp, the combination,
with the main and shunt magnets and cut-out
terminals, of an armature-lever pivoted be-
tween said magnets, supporting the cluteh
and carrying a connecting-piece for the cut-
out, and an adjustable device connected to
said armature, whereby a practical balance of
forces 1s obtained upon the armature when the
lamp is in operative condition, and when the
balance 1s disturbed the cut-out is operated,
substantially as deseribed.

2. Inan electrie-are lamp, the combination,
with the main and shunt magnets and the cut-
out terminals, of a pivoted lever forming or
carrying armatures for said magnets, and a
connecting-piece for the cut-out, the eclutch

-connected to said armature, and an adjustable

spring acting in conjunction with the weight
of the cluteh, substantially as deseribed.
. Inan electric-arc lamp, the combination,
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with the main and shunt magnets, of an arma- |
ture-lever,

cut-out terminals arranged upon

the shunt-m

the cut-out teumna.ls carried by smd arma-

tum-lever, substantially as described.

The combination, with the cut-out ter-
mlm]% of a conneetmﬂ sleeve insulated from
s support and ]Oose]y connected therewith,
whereby a good bearing is obtained bebween
the terminals and the sleev e, snbstmtmlly as
de qembed |

. The combination, W]ﬂl the mainandshu nt
nnwnets and armature-lever, of cut-oub ter-

minals arranged upon the shunt- -magnet, and.

a connecting devlce attached to the end of the

lever and adapred to engage the telmmals_

substantially as described.
6. Theecombination, with the main and %hunt
magnets and armatule lever, of cut-out ter-

minals arranged upon the shunt - magnet, a

conneching device attached to the end of the
lever, and a spring to operate said lever, sub-
St‘mtml]y as described. |

7. Tn an clectric-arc lamp, the combination,
with the magnets and armature-lever, of the

agnet, and a connecting-piece for | cut-out ter mm%l& and connector, and a catch

to hold said connector away from said cut-out
‘terminalg, substantially as described.

8. 1In an electric-arc lamp, a carbon-holder
having a clamp congisting of arigid part and
3} mwab]e part having pamllel be aring-sur-
faces, the movable pa.rt; being pmwded with
an elcm ated pivot-slot, and a rigid arm pro-
jecting over the movable part and carrying a
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clamp-screw, whereby the carbon may be se- 35

cured between the parallel bearing-surfaces of

the ¢clamp, substantially as deseribed.

Intestimony whereof I havesigned nmy name
to this specification in the presence of twosub-
Sf‘llblnﬂ‘ witnesses.

WARREN S. HILL.

Witnhesses:
- K. K. EXDICOTT,
HT\TRY . GA.&D"\TI R.
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