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To all whom it may concern:

Be it known that we, KLIHU THOMSON and
EpwiN WILBUR RICE, Jr., citizens of the
United States, and residents of Lynn, in the

5 county of Essex and State of Massachusetts,
have invented certain new and useful Im-
provements in Electric-Are Lamps, of* whieh
the following 1s a specification. -

Our present invention relates to a means

10 for feeding the carbon rod or pencil of an
electric-arc lamp by meansof a cluteh, clamp-
ing, or feed device acting directly on said
rod or pencil instead of upon the metallic rod
or bar to which the carbon is usnally attached.

Cur invention consists in the combination
of a movable guide-tube for the carbon, mov-
able by or suspended from the feed-regulating
or carbon-adjusting magnet of the lamp and
serving to guide the carbon at its upper end,
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zo and g carbon lifting or separating and feed-

releasing elamp or eluteh carried or supported
by said guide. |
Our invention consists, further,in the com-

bination, with. the carbon stick or pencil,of a

euide-tube inclosing said stick or pencil, a
propelling device, such as a spring or weight
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bearing upon the pencil and carried on the |

tube, and a feed-regulating clamp or cluteh

or other device of any suitable construction

30 for lifting the carbon when it 18 moved 1n one

direction and for releasing the carbon so that

it may be propelled when it is to be moved

in the other direction, said clamp or feed-

regulating device being supported so as to

3z move with the tube under the action of” the

feed-regulating magnet, and being arranged

to engage directly with the carbon rod or
pencil. |

Our invention consists, further, in certain

4o specific combinations of devices and arrange-

ments of parts, that will be speeified in the

claims.

The operative mechanism for imparting

- the desired movements to the tube and feed-

45 regulating mechanism are herein shown as

consisting of an arrangement similar to that

deseribed in prior patents granted to us, and

in patent to C. O. Mailloux, and consisting,

essentially, of an electro-magnet whose coils

zo are in a circuit of high resistance around the

carbous, a retractor acting in opposition there-

to and in a direction to lift or separate the

!

carbons, and a starting-coil branch or circuit

of preferably low resistance, elosed when the
lamp 1s out of action, through which current s«
may flow for the purpose of bringing thelamp
into aclion, such coil or branch being comn-
binec with suitable switching appliances,
whereby 1t may be thrown out of action when
its function 1s accomplished, so as to permit 6o
the further and continued operation of the
lamyp to progress under the sole control of the
derived-circult magnet and its retractor.

In the present case we have also shown a
special arrangement under the broad inven- 63
tion in which the starting-coil is thrown out
of action by the agency of an electro-magnet
in a circult with the carbons.

Our present invention, however, relates
more particularly to thedevices in immediate vo
operative relation to the carbon stick orpen-
cil, and may be carried out with any desired
feed -regulating -magnet system, such that
the carbon-separating and feed-controlling
mechanism may be moved in one direction 73
to form the are and in the opposite direction
to produce a feed when the arc lengthens so
as to require a feed or approach of the car-
bons.

Figure 1 1s a side elevation of a lamp em- 8o
bodying our invention. Iig. 2 is a detached
view of the parts immediately concerned in
the present invention. Ifig. 3 is a top view
of the clutch. FIig.4 is adiagram indicating
the operation of our automatic switch for 8s
shunting the current when the carbons aro
consumed so far asneed be. TFig. 518 a modi-
cation of the latter device.

In If1g..1 a magnet whose face is seen at M
has upon 1t a coarse-wire coil D and a fine- QO
wire coil IX. A movable armature A, carried
by a lever L, pivoted at p and retracted by an
adjustable spring o, serves through a link or
connection / toraise and lower a vertical tube
T, at the lower end of which is attached or gz
carried a clutch mechanism G, consisting of
a clutch-body and a movable jaw or cam ¢,
having a prolongation ¢ arranged to be re-

leased by a fixed or adjustable stop V, suit-

ably placed. The jaw g isforced into an en- roo
gagement with a carbon pencil E, inclosed in
the tube I’ by meansof aspring I, compressed
between the jaw and a stop or projection ¢
suitably placed, as shown. ‘A small switeh-




magnet J is shown, Whlch when energized,

- opens a contact at ¢ upon the attraction of

its armature against the force of a retractile

- spring Z. The arcis formed between the car-
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_bens E E’.

~ In Fig. 2 the detalls of the parts concerned
in thisinvention are’shown diagrammatically.

The tube T is shown in section, and the car-

bon rod I& and an inclosed propelling-weight
W, bearing upon the top of the carbon,are

nulded in 1te center. Pro;]eetmn*thmuﬂ*h the
side of the tube T is shown a piece R, pref-
erably made asa spring, opposite Whleh but
not touching the same, is mounted a eontaet-

piece . The piece R is, however, movable,

and is so shaped that upon the deseent ef

the weight W it will be forced outward by |

sald weight, so as to make contact with F.
This is shown as having occurred in Kig. 4.
The contacts R and I constitute a circuit-
closer which establishes a shunt of small re-
sistance around the switeh-magnet J, as seen
in Kig. 4.

The circuit-connectionsshownin Figs. 1and
2 are as follows: Entering at X the circuit di-
vides into three branches—viz., a closed cir-
cuit of high resistance from X to Y through

‘the coil K of the feed-regulating magnet, a cir-

~ cuitof low resistance from X to Y threu n*h coil
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D and the contacts at C when the Iatte1 are
closed,and,third,acircuitfrom XtoY through
the magnet J to_the carbon -supporting de-

‘vices to the carbon E through the arc to E’
and out to Y, the latter circuit being estab-

lished when the carbons come together and

being maintained as long as the are continues.

The operation of the lamp is as follows:

- Before the start, with no current flowing, the
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~ action. |
action of the spring S, separating the carbons

parts are in the position shown in Ifig. 1, the
clutch and tube T having been elevated by
the spring S and connection /. The carbon
E is grasped and held lifted by the clutch, so
that no contact.exists at E, E’. The elon-
cated arm 7 of the cluteh is hfted off its re-
leasmn*-stc:an The contact at C is closed.
Upon the passage of the current from Xto Y
it finds leastresistance through the coil D and
contaects C, forming the stertmwbraueh and
the magnet'is energized and attractsits arma-
ture A, moving the latter so as to release the

clutch G by bringing the arm ¢ of the clutch- |
jaw in contact with its releasing-stop V, and

to cause theuppercarbon todropinto contact
with the lower.
passes through the small magnet Jand to the
tube T and thence to the carbon E, in con-
tact therewith, to the carbon E’ and outatY.

The small magnet J, being thus energized, at-

tracts its armature N, thus opening the con-
tactat C by which epemnﬂ‘the branch through
D is interrupted and the coil is thrown out of
The armature A now rises under the

at E K’ until the retractile force of the spring
S is balanced by the increased influence of the

F

other formsin place of theclutch shown.

449,715

will thus be seen that as the carbons bufn, the '

force of the magnet K will continue to in-
crease and attract the armature A, so as to
finally again feed the carbons by the release

of the clutch G upon the downward motion

of the latter. It will be noticed that in all

the movements of regulation the tube T and-

clutech G moveasone piece, as also the weight

W and carbon E, except at the mement of

feeding.
Our invention secures the great &dvantag‘e

'therefore of reduction of fr 1et10n due to the
fact that the tube T moves elmply in its

guides during regulation, while the parts car-
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ried thereby are relatively to it at rest, ex- -

cept, as before stated, at the moment of feea-

ing. Thisfeatureis applicableto many other

forms of regulating-magnet systems besides

that shown, and we do not limit ourselves to

to the tube T and itsappurtenances.
do not limit ourselves to any particular form
of lifting and releasing mechanism to engage
with the carbon rod or pencil, and mi,e:ht_use
- D0,
also, we may employ other forms of clutch in-
stead of that shown. . We do not limit our-
selves to the means shown of actuating fhe

‘tube and clutch or other dewee, the essence

of the invention consisting in so mounting

and connecting these pa]:te to the magnet sys-
tem that they ethll both move.
It remains only to describe the action ef the

_Welﬂ‘ht W, when after consumption of car-

bons 1o a predetermined point it comes into
contact with the piece R and closes the con-
tact RF. Inthiscasethe magnetJisshunted,
as shown in Fig. 4, whereupon the spring Z

‘any particular device for imparting motion
Wedo
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closes the contact at C, thus restoring the

current to the starting or assisting branch
through D. The contaet I 18 so eheped that
the piece R, having once been put into con-

tact thelemth by the weight W, shall remain

of the tube T up and down. This 1S accom-
plished by constructing I so as to present a

| flat side of some length to the contact R. It

At this moment the current |

is preferable to mount the piece R upon a
spring, so that upon the insertion of new car-

110
in contact during the whole range of motion
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bons, and the consequentrelease of the weight

W from the piece R, the contact at R I shall
automatically open, a,nd so leave the lamp-
rod to be operated as before.

In Fig. 5 the insulated contact F is shown
as earued on the side of the tube T itself, so

| as to-be independent of (,hzmne of pemtmn

current in the derived eircuit K upon the ar-

mature A, due to the are formed at E E’. It

of T. -
What we clalm as our invention is— |
1. The combination, in an electric lamp, of

120
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an illuminating peneil or electrode, a feed

regulating or controlling mechanism of any
suitable eonstruction, as desel 1bed, for lifting

the carbon when it is moved in one dueetlon

and for releasing the carbon when moved in

130

the other dlreetlon, 80 that the carbon may

be fed by gravity, a guide-tube inclosing the

the pencil and moving with the feed-control-_ o
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ling device, and a propelling weight or fol-
lower resting on the end of the electrode and
moving in the guide-tube. o

2. The combination, in an electric-are lamp,
of a movable gunide-tube supported by the
magnet system of the lamp, a carbon penecil
or electrode movable therein when released

by the feed-controlling devices, a propelling-

follower moving in the guide-tube, and a feed-
regulating clamp or cluteh or its equivalent,
as deseribed, adapted to grasp the carbon and
lift the same when the controlling-magnet
armature moves in one direction or to free
the carbon to permitit to move downward un-
der the action of its propelling-follower when
moved in the opposite direction, said clamp
or cluteh being also supported by the mag-
net system of the lamp. |

3. The combination, in an eleciric lamp, of
a movable guide-tube I', supported by a mag-
net system of the lamp, a feed-regulating
ciamp or cluteh having a suitable releasing-

stop engaging directly with the carbon rod or

pencil and ecarried by said tube, a feed-regu-
lating magnet supporting the tube and feed
mechanism, and a propelling block or follower
pressing on the end of the carbon pencil and
ouided within the tube, as and for the pur-
pose described. | |

4. The ecombination,in an electric lamp, of
a vertical guide-tube T, in which the carbon
pencil moves, a feed-regulating magnet sup-
porting the same, a feed-regulating mechan-

ism controlled in its action by a magnet and |
35 engaging with the carbon, said mechanism i

| being supported by the tube, and a vertically-

moving propelling-weight W, pressing on the
end of the pencil and working in the tube.

5. The combination, with the guide-tube
and propelling-follower therein, of a switch
operated by said follower, a magnet in the
carbon-circuit, a shunt around said magnet
controlled by the switeh, and a branch of low
resistance between the poles ot the lamp con-
trolled by a switch that closes when the said
magnet loses its power. |

6. The combination of the weight W and
the elastic contact R, the contact F, present-
ing a contact force parallel to the plane of
bodily movement of the contact I, and the
switch-magnet J, as set forth. o

7. The combination, in an electric lamp, of
a movable guide-tube T, extended up to or
above the upper end of the carbon rod and
supported by the feed-regulating lever, the
carbon pencilmovable in said guide-tube, and
a carbon-lifting and feed-regulating mechan-
ism for engaging with the carbon to form the
arc when the lever moves said mechanism in
one direction and adapted to iree the carbon
to permit it to feed by gravity when moved in
the other direction to a determinate extent.

Signed at Liynn,in the county of lissex and
State of Massachusetts, this 6th day of April,
A. D. 1855.

ELIHU THOMSON.
E. WiLBUR RICE, JR.

Witnesses:
E. H. KITFIELD,
W. O. WAKEFIELD.
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