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UNITED STATES 

FRANCIS MURRAY NEWTON, OF BELFAST, COUNTY OF ANTRIM, TRELAND. 

PATENT OFFICE. 

ELECTRC-ARC AVP. 

Pl: CIFE JATOIN forming part of Letters Patent Tao. 307,062, dated October 21, 1884. 
Application filed November 28, 1883. (No model.) IPatented in England July 9, 1883, No. 3,392; in France November 2, 18s3, 
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to cult, whvon, it in City concern; 
Be it known that I, FRANCISMURRAYNEW 

TON, a subject of the Queen of Great Britain 
and Ireland, residing at Belfast, in the county 

5 of Antrim, Kingdom of Great Britain and Ire 
land, have invented a new and useful Improved 
Electric-Arc Lamp, of which the following is 
a specification. 

In an electric-arc lamp according to my in 
vention the feeding of the carbon or of its 
holder, or it may be of both carbons or holders, 
is effected by a device moving with a rocking 
or vibrating motion, which motion continues 
after it has been set up until the arc is reduced 

I5 to its normal length. The feeding of the car 
bon is effected both on the forward and back 
ward strokes of the device, one portion of the 
device propelling the electrode when it is 
rocking in one direction and another portion 
when it is rocking in the other direction, the 
device serving, when not vibrating or rocking, 
to retain the carbon or holder firmly in posi 
tion. The device is provided with elastic fin 
gers or feelers (arranged radially round the 

25 carbon or holder, but having a slight perma 
nent set or inclination in the direction of the 
arc) whose points abut on the carbon or its 
holder and take a frictional hold upon it. 
When one portion of the device is moved in 
the direction of the arc, the feelers in that por 
tion take a firmer grip of the carbon or holder, 
carrying it forward with them. The feelers in 
the opposite portion, which is moving away 
from the arc, slide freely up the carbon or hold 
er, owing to their set or inclination, and vice 
versa. The vibrating device derives its mo 
tion from an electro-magnet or solenoid in the 
main circuit, or in a derivation thereof, or in 
a shunt-circuit round the arc, according as the 
lamp is intended to be used alone or in paral 
lel circuit or in series. This magnet or solen 
oid acts upon an armature or core, which in 
the course of its motion operates a make-and 
break arrangement, by which some or all of 

45 the convolutions of the conductor on the mag 
net or Solenoid are short-circuited or cut out 
of circuit; hence the power of the magnet is, 
so long as the vibrating motion is kept up, al 
ternately increased and diminished. The arc 

5o is struck either by lowering the negative car. 

O 

3 5 

bon by an electro-magnet or solenoid, or the 
whole of the previously-described feed ar 
rangement may be raised by similar means. 

Referring to the accompanying sheet of 
drawings, Figure 1 is a plan of an arc lamp 55 
embodying my invention, the cover being Sup 
posed to be removed. Fig. 2 is an elevation, 
partly in section. Fig. 3 is an elevation at 
right angles to Fig. 2. Fig. 4 is a sectional 
view of the carbon-holder, consisting of a thin 
tube, e, of the same diameter as the lower part 
of the carbon externally, but having the lower 
end coned internally for a short distance to fit 
a corresponding cone on the end of the carbon 
D. Fig. 5 is a sectional view of the device A, 
showing the manner in which the fingers or 
feelers are fixed in the foundation K, and how 
they make contact with the clasp A", which 
surrounds them. Fig.6 shows the manner in 
which the fingers shown in the device A are 
made, and it illustrates a pair before being put 
in place. 
A is a vibrating device connected to the arm 

B, which is pivoted at the point C, about which 
it can freely rock. The interior of the device 
A, which surrounds the carbon or electrode, 
is provided with fingers or feelers, (arranged 
radially round the carbon or its holder, but 
having a slight permauent set or deflection in 
the direction of the arc,) here shown as elas 
tic wires fixed in a foundation of netal, leather, 
or india rubber, after the manner of wire-card 
filleting. The feelers thus constructed and 
arranged, as well as some other features here 
in shown, are described and claimed in my 
pending application No. 113,015, filed Novem 
ber 28, 1883. The points of these wires nor 
mally inclose a cylindrical space rather less 
in diameter than the carbon D, (or holder.) 
Said wires or fingers are made in pairs, each 
pair being joined together in such a manner 
as to resemble a staple such as shown in Fig. 6. 
The fingers can also be made single. They 
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are intended to grasp, and hence when the 
carbon D (or holder) is passed through them 
from above they are deflected, and thus form 
a series of toggle-like arms, which oppose but 
a very slight resistance to the motion of the 
device A (relatively to the carbon or holder) 
in one direction, but take a firm grip on the ico 
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Cariboll or holder when moved forward in a (li 

the carbon Ol' holder. 
A is a Spring catch or clasp similar to a 

book-clasp, by means of which the spring clip 
device A is opened or closed. 
pressed outward, the pin A, which catches in 
a hole in A, is released, and the clip flies open 
sufficiently to allow the carbon-holder, when 
necessary, to be slid upward. The clasp may 
be provided with a set-screw to enable the 
preSSule of A. On the carbon or holder to be 
adjusted. 

e e is a carbon-holder, consisting of a thin 
tube of the same diameter as the lower part of 
the carbon externally, but having the lower 
end comed internally for a short distance to fit 
a corresponding cone on the end of the carbon. 
(See Fig. 4.) This form of holder is used where 
it is il) portalit to have as short a lamp as poss 
sible, for, being the same diameter as the car 
bon, it may be made to follow it down through 
the device A and guide at N, thus enabling a 
longer piece of call on to be burned than would 
be possible in a jani) having a holder which 
could not be pushed up above N. 
The vibration or rocking of the device A is 

effected by the electro-magnet E, which is sit 
uated in the shunt-circuit around the arc, in a 
luanner which is well understood. This mag 
net attracts an arnature, E, connected to the 
vibrating device A; but so long as the are does 
not exceed its normal length the attraction is 
not sullicient to overcome the power of the 
spring F. When, lowever, the length of the 
arc increases beyond the (letermined annount, 
the attraction of the magnet ovel'coines the 
spring, and the armature is drawn down, rock 
ing the device A on its centers ol' pivots. The 
wires on one Sitle of it advance toward the 
arc in a direction approximately parallel to 
the carbon, carrying the carbon or its holder 
with them, while those on the other side re 
treat. from the arc, sliding over the carbol or 
its holder. Those wires which from their sit 
ulation neal the pivots leithel approach to 
ward nor recede from the are during the rock 
ing motion do not, of course, aid in effecting 
the feed. After a very slight motion the shunt 
circuit is broken where it crosses the contact 
points at I'. The magnet loses its power and 
the armature rises, rocking the device in the 
opposite direction, whereupon the wires which 
in the previous motion slid ovel the carbon or 
its holder take a fictional hold of it, feeding 
it forward, while those which gripped it slide 
over it, ready for their next stroke. In a 
short time the contact is again inade, and if 
the alc is not already reduced to its mornial 
length the rocking action is continued until 
it is. - 

It is a Small contact-spring making contact 

by the arm and collllinn J. This spring serves 
to vary the length of the stroke of the rocking 
arm 3, for by raising or depressing the screw 

When A is 
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the distance through which B must travel rection approximately parallel to the axis of before the spring FI is carried out of contact 

clalled in airy desired position. 
comical piece inserted below the ball X to pre 

with I may be diminished or increased. 
IK K are contact-springs attached to the 

socket L, which also carries the tube M and 
shield N, the lower end of the tube M being 
reduced in diameter, and Serving as a guide 
for the carion on holder. 
O is a ring wirich allows adjustment of the 

pressure of spirings K. K to be made by slid 
ing O up or down and Securing it by Set-screw. 
The course of the current through the lamp 

is as follows: it entel's at the terminal P, passes 
by a wire to the socket L, thence through the 
contact-springs KK to the upper carbon, across 
the arc to the negative carbon, and from its 
holder to the core T of the electro-magnet. 
One end of the coil surrounding T is connected 
to the core, and hence it receives the curvelt, 
which is coin eyed from the other enel of the 
core by a wire to the rod R, and thence by a 
second wire to the other terminal, Q. The 
shunt-circuit passes up through the positive 
carbon f:'o in the contact-springs. K R to the 
device A, thence to the pivoted arm B, and 
through the contact-pieces I to the column J, 
and through the electro-magnet E to the ter 
ininai (). 
When the pins or ?ingers in the device. A 

are mounted in rubber, leather, or other non 
conducting foundation, they are extended 
through such foundation, so as to make contact 
with the spring catch or clasp A', to permit the 
shunt-current to pass through said device. 
The arc-striking electro-magnet consists of: 

cent 'al iron coire, T, fol'ning one pole, and a 
cylindrical sheath of iron, U, connected at the 
lower end to T, whose upper end forms the 
other pole, of the magnet. The wire V is wound, 
as slown, between T and U, one end of the 
coil being connected to T, and the other passing 
through a slot in U to IR. 
W is an iron keeper of circular form, whose 

upper end is coined to receive the split balla, 
and screwed externally to fit the conical socket 
Y, by screwing down which the carbon is 

Z is a Sinail 

vent, its getting far out of position when the 
'arbon is changed or removed. The armature 
W is secured to the non-magnetic screw or pin 

Said pill acts as a guide and Support to 
the carbon-holder, and the armature is pressed 
up against the attractive force of the electro 
magnet by the spring b, whose tension can be 
adjusted by the screw-plug c. The spring b is 
inclosed within the cylindrical sheath of iron F, 
which is pressed up against the attractive force 
of the magnet by the spring b, whose tension 
can be adjustel by the screwed plug c. The 
core T is extended to d, and serves to support 
the glass globe, if required, by means of ally 

with a platinum point in the screw I, supported suitable device attached thereto. The object 
of N is to shield the lamp from the rising gases. 
What I clain is 
1. In an electric-arc lamp, a vibrating or 
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3O tic fingers or feelers, substantially as described. 

ceeds its normal length, and which continues 

and withdrawn alternately, substantially as 
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locking device set in notion when the are ex 
ceeds its normal length, and which continues 
in motion until it has restored or reduced the 
arc again to its normallength, said device be 
ing formed of elastic fingers or feelers, which, 
when moved forward in a direction approxi 
mately parallel to the axis of the carbon or 
holder, take a frictional hold of the carbon or 
its holder, feeding it forward, the fingers or 
feelers at the opposite sides of the axis of the 
rocking or vibrating device being advanced 
and withdrawn alternately, substantially as 
described. 

2. In an electric-arc lamp, a vibrating or 
rocking device set in motion when the are ex 
in motion until it has restored or reduced the 
arc again to its normal length, said device be 
ing formed of elastic fingers or feelers, which, 
when moved forward in a direction approxi 
mately parallel to the axis of the carbon or 
holder, take a frictional hold of the carbon or 
its holder, feeding it forward, the fingers or 
feelers at the opposite sides of the axis of the 
rocking or vibrating device being advanced 
described. 

3. An electric-arc lamp having a vibrating 
or reciprocating feeding device formed of elas 

4. In an electric-arc lamp, an electro-magnet, 

3. 

in combination with a non-magnetic bill Ol' 
screw which passes through the core of said 
magnet and acts as a guide and support to the 
carbon-holder, and a spring and tension-ad 
justing device whereby said non-magnetic 
screw is pressed up against the attractive force 
of the magnet, substantially as described. 

5. In an electric-arc lamp, the armature or 
keeper W, in combination with a carbon 
clutching device, the non-magnetic screw Orpin 
a, the spring b, operating in the cylinder F, ad 
justing-plug c, extended core d, and electro 
magnet T, substantially as described. 

6. In an electric-arc lamp, the electro-mag 
net E, in combination with rocking arm B, Sup 
porting-Column J, contact-spring I, having an 
adjusting-screw I, and the vibrating carbon 
holder A, having a clas), A. With pin A, sub t s D, A.; 
stantially as described. 

7. In an electric-arc lamp, the electro-mag 
met E, in combination with pivoted arm B, 
contact-spring H, carbon-feeder A, and tube e, 
coned internally to receive the carbon D, sub 
stantially as described. 

FRANCIS AIURRAY NEWTON. 
Witnesses: 

GEORGE NI. WILLIAMS, 
9 Varing Street, Belfast. 

ADAM DUFFIN, 
26 University Square, Belfast. 
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