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To all whom it may coOncerm. o
Be it known that we, ELTHU THOMSON and

 EpwIN WILBUR RICE, citizens of the United

10

~ ing operations shall

20

regulating-coil,

States, and residents of Lynn, in the county
of Essex anu State of Massachusetts, have in-
vented certain new and useful Improvements

1n Electrie-Are Lamps, of which the following
is a specification. s

Our invention relates to electric-arc lamps;
and its object is primarily to £ uarnish-a simple
and efficient lamp in which the feed-regulat-
be under the control of
o ourrent flowing in derived eircuit only and
acting in opposition to & suitable retractor in
contradistinction to those forms of lamp in
which the regulation is dependent upon the
differential action of currents in main and de-
rived eireuit coils or helices. '

Our invention relates to certain Improve-
ments in the construction of an electric lamp
of the kind in which an assisting or auxiliary
coil is combined with the -derived -circult
the office of which auxiliary

" coil in the electrical combination is to bring
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¢oil from the
‘mechanism has been _ to hola
to eliminated so long as the lamp continues

the feed-regulating mechanism into normal
or operative position, and then, being auto-
matically cut cut or rendered electrically in-
operative, to leave the feed-regulating mech-
anism to the control of the varying current
in the ordinary derived circuit of high re-
sistance around the carbons. When the lamp
ceases to be operative or the circuit 1s turned
off, the feed-regulating devices resume their
extreme retracted position,and the auxiliary
coil or magnet is then again introduced into
circuit, either automatically or by hand, ready
for the next operation. The auxiliary or start-
ing coil may be of any construction or 1ntro-
duaced into the circuit in any way, provided
it be properly arranged to act upon the regu-
Jating mechanism or to assist the high-resist-
ance derived-circuit magnet in acting upon
the same, so as tobring the latter into opera-
tive position. It may be cutl out or rendered
electrically inoperative by any desired ar-
rangement of cireuits or switches properly
constructed to eliminate the effects of such

started and to hold 1t

combination when the lamp

to_'

r
4

l aét'.
rent is cut off, said coil is again introduced

When the lamp ceases to act or the cur-

into the circuit, so that its assisting or start-
ing function may again be made use of at
the next operation.
whereby this may be effected may be of any
desired kind, but should be so arranged as to

act antomatically to throw out the coil when

cuit is meanwhile completed through the

the lamp mechanism has been brought to the

proper point. This point ordinarily will be
that at which a release of the carbon would
be produced. The cireuit-controller should
retain a proper position to keep the coll cut
out while the lamp continues to burn.

In the form of lamp which we have herein
illustrated for the purpose ot showing ourin-
veniion the auxiliary or starting coil is in a
branch around the carbons, and 1n such case
the carbons are either apart at the start or
ihe carbon-ecircuit is broken at some other
point or rendered abnormally high in resist-
ance, so that the starting-coil may be effective.
In this plan, the carbons being apart, the cir-

branch around the carbons containing an
electromotor device or a device controlling a

mechanical motor, and the regulating-lever 1s
pulled down or the mechanism 1s otherwise

acted upon, so that the carbons may come
into contact, immediately after which the
branch is opened, either directly or indi-
rectly, and is kept so until it is again required
for starting thelamp. The branch being thus
opened, the regulating-lever is retracted, thus
forming the arc,and the regulation then goes

on in the ordinary way under the control ot

the current which flows in the derived clr-

‘cuit of high resistance and varies with the

variations of length of arc.

Our invention consists in the special com-
binations of devices and improved features
of construction that will be described in con-

‘nection with the accompanying drawings, and

specifically recited in the claims.
Our invention is applicable to clutch mech-

anisms for feeding carbons, whether directly

The circunit-controller 55
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or by the agency of the metal carbon rod or

holder. 1t 1s also applicable to clock-work
mechanism in a similar way. |

TIn the accompanying drawings, Figure 11s 1co
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an elevation of one form of lamp embodying
our invention. Fig. 2 shows a portion of the
circuit-controlling device in detajl.
4, 5, 6, and 7 show modified dispositions of
the coils and magnets. Fig. 8 shows a modi-
fied plan of utilizing the starting coil or mag-
net to assist the high-resistance regulating-
magnet. Iig. 9 shows another way of apply-
ing the assisting coil or magnet. Figs, 10,
11, 12, and 13 show ways of utilizing a mag-
net instead of a mechanical device for pre-
serving the starting-cireuit through a definite
range of movement of the feed -regulating
armature-lever. Ifigs. 14, 15, 16, and 17 show
modifications of the circuit-controller, Fig.
18 illustrates the application of our inven tion
to a clock-work or gear-train lamp. Fig. 19
shows an arrangenment in which the heating
effects of the current in the starting-cireuit
instead of the magnetizing effects are em-

In Fig. 1, A indicates a core of a magunet
whose pole P is preferably paraboloidal or
approximately paraboloidal in shape, as indi-
cated, while its armature B B is provided with

an opening over said core and having rounded

edges. This form is the same as that de.
scribed in a prior patent granted to E. Thom-
son, and is adopted in order to obtain uni-
formity of magnetic pull in all positions of
the armature for the same strength of cur-
rent in the coils of the magnet.

L. indicates the regulating or feed-control-
ling armature-lever of the lamp, connected
through an adjustable link or con necting-rod
D with a suitable feed-controlling mechan-
Ism, shown in the present instance as a
cluteh of the same general form as that
heretofore patented to E. ‘Thomson, and con-
sisting of a clamp-body C, a ptvoted clamp-
ing toe or dog d, and a releasing-stop F.

R 1ndicates the usunal rod or carrier for the
upper carbon, and E E’, respectively, the u D-
per and lower carbon sticks. The magnet A
18 wound with two helices, shown one super-
posed on the other, though they may be con-
tiguous on the core. These are indicated at
G K. The coil K is the usual derived-circuit
coil of high resistance around the are. This
derived circuit is indicated by the numeral 5.
The coil G is at times in a branch ecircuit of
low resistance, especially at the start, and af-
terward has its circuit opened by its own
action, directly or indirectly. During burn-
ing of the lamp the coil G is ineffective or
open-circuited, having been utilized only to
effect an approach of the carbons into eon-
tact. There is, therefore, a saving of energy

In operating our lamp, since theve is no coil

traversed by thedirect or main ecurrent. The
loss of energy due to this cause alone in or-
dinary lamps is often nearly five hundred
foot-pounds per lamp per minute. It will be
understood that the cluteh C is required only
to grip the carbon-rod when elevated and re-
lease it when depressed, and our invention

Figs. 3,

includes the use of any well-known form of '
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clutch in place of C orother equivalent mech-
anism,

T'he circuit-controller by which the circuit
of coil G is controlled is here shown as a me-
chaniecal trip cireuit closer and breaker, with

which the lever I engages when in an ex-

treme retracted position, so as to close the
circuit of G. When the lever is drawn down
by the action of coil G, it carries the eircuit-
closer with it to a predetermined point, such

that the cluteh is released and the carbons

come into contact. At this point the circuit-
closer is released, breaks the circuit of (x, and
recedes to such a point that the circuit will
only be closed again when the lever I, re-
cedes to an extreme position. The ecircuit-
closing points are in the present instance
formed one Q" upon the armature B and the
other upon a ecatch
an insulated spring Q2 which normally will
hold the catch Q raised to a position indi-
cated by the dotted lines and out of ordinary
range of the armature in regulating the feed.
When the armature is retracted to jts extreme

(), msunted on the end of

7€
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position by its retractor S, the catch ( catches

under the armature, and in so doing closes
the contact Q’, thuscom pleting the circuit for
coll G from X through Q?, Q, B, and 5. The
form of the cateh Q is such that,as shown in
Iig. 2, when the armature B
bringing Q with it, the latter finally strikes a
surface 0, which throws Q out of engagement
with B, thus breaking contact at B Q and
permitting spring Q? to raise the contaot Q to
1ts extreme upper position. Insulation (shown
at a) is interposed to prevent restoration of
contact unless the catch is used to effect it.
1The lever I is given a limited range between
Stops, and the cluteh C’ is set to release the
carbon-rod R when Lis down and to orip and
raise it when up. The ecarbons are in the
usual direct eireuit
In the figure the coil G is shown in the act of
drawing down the lever L.

T'he operation of the lamp is as follows:

Bis drawn down,

95
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103

from XtoY, asindicated.

110

Before passage of current the catch Q is at

the start in engagement under B B, and the
spring S holds the armature B B at its high-
est point.  The carbons E E’ are either sep-
arated or they are in light contact,. When
current 1s turned on, it passes through the
coil G and strongly magnetizes the core, thus
drawing down the armature-lever I, against
the force of its retractor S and at the same
time lowering the clutch. This movement
continues until the cluteh is released and the
carbons permitted to come together, at or

~after which time the circuit-controller is re-

leased by impinging against b, thus opening
the circuit of G, so that the core A is now not
sufficiently magnetic to hold the lever against
the retractor, and the latter, asserting itself,
lifts the cluteh and forms an arc. When the
balance between the action of current in coil

K and springSis established, thelifting move-
ment ceases, leaving an arc of the
nate regulated length., If

determi-
the are increases in

115
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- length, the coil K increases in power and low- |
ers the cluteh, so as to release the carbon and
-permit a feed of the same to take place.

440,662

 These actions are repeated indefinitely while

IO

. 20

‘G-remains open-circuited, because on the re-

lease of the circuit-controller the spring Q° is

raised and is now holding the contact on the

catch at sucha height that the circuit of G can-
not be closed during OI’dHl&l y movements of

Lin producing a feed. A stoppage of current
- in the circuit leleases the armature from the

attraction of the magnet K, and the eatch Q

is locked by the elevation of BB to again re-

peat its action on the re- .establishment of the
current.
K have a considerable range of aetlon upon its
armature, and it is best if such action be uni-
form in various positions. The power of the
spring S is nearly uniform as a retractor.” Of
course a weight may be used instead of the
spring S or other equivalent retractile force
employed. Itisunessential thatthe coil G be

wound on the same core as X, provided it can

~ perform the functions already asceribed. In

Fig. 8 the coil G constitutes the winding of a
separate magnet from K, and whose armature
B’ishunguponthelever Lto perform the same

actions as before deseribed. Inthe construc-

- tion of the lamp, Flﬂ' 1, there will preferably
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be two cores A s1de by side and two magnet-

coils G K, forming a modified horseshoe-mag-

net. Indeed this construction isin Fig.1 sup-

posed present the other coil and core being

situated directly in the rear of the one Shown
The manner of so duplicating and connect-
ing is a procedure so well known in the art
as to need no specml descr 1pt1011 The arma-
ture in such case is like that in Fig. 4, B B.

Fig. 4 also shows thatthe winding G may oc-

cupy one core and K the other, instead of
both being wound on the same core.” Again,
as- shown in Fig. 5, axial magnets may be
used, in which' case the core. B2 is arranged to
be attracted intothe compound coil G K and
is connected, like armature B, to the reg ulab—
ing meehamsm Tt is ewdent that in our in-

vention thele is no dlﬁerenma,l action of the |

- coils, as 1t matters little . ‘whether the cur-

55

rent passes oppositely or in the same direc-

tion in'each. Besides, during operation the

coil K is the only ‘one traversed by current.
~In Fig. 6 the equwalent Of FID‘ 4 with axial
:«:Lfmets is shown.

111 Fig. 7 the horseqh(}e derived - circuit

magnet KK has its armature wound with a
cmlG serving the purpose of magnetizing the
armature b B for the same purpose as in for-

'© mer cases—viz., bringing the armature-lever

6o

~ the-spring S throucrh the accessory lever L
The magnet G, when.
thrown out of action; as before, will release'_..,
the ar ma,tum B’ a,nd lever. I/, restoring the;

6*’4

into proper oper athe p031t1011 at the start.
In Fig. 8 theseparate magnet G, instead of
directly acting upon-I;; may act to slacken

and - the armature B’

Itis advisable that the magnet A G

18 attached.

power of the %punn S by the aﬂ'uncy of the
spring 8.
In Fig. 9 the magnet G acts upon a lever

L’ to depress the clutch C at the start, after

which when the carbons come togethel 1t 18
thrown out, as before, at Q, and the spring S
thereupon acts on L/ through spring 8" and
lifts the elamp, so as to form an arc. Hence-
forth the armature B of the derived-circuit
magnet K is alone the means of moving the
cluteh C through its connection theleto b‘y
the spring S/, lever L/, and rod D. -

In carrying out our invention we are not
limited to the employment of cireuit-con-
trollers mechanical in their action, but may
employ devices such as shown in _Fig's. 10,
11, 12, and 13, which illustrate circuit - con-
trollers in which a magnet (permanent or
electro) is employed for maintaining the clos-
ure of contact by the cncult-eontrollel dur-
ing downward movement of the regulating-
armature from an extreme letraeted o nor-
mal or feed-regulating position, or to a posi-
tion at which contact of the carbons shall
have been brought about.

In Fig. 10 the device is shown as consist-

| ingof a mawnet M, (permanent,) which sticks

to B and effects a clos'ure'()f the circuit until
released by the stop b upon the descent of
the armature B. The magnet M is mounted
upon a spring,or at least held up by a spring
Q’, which only permits the magnet M to ap-
proach B when the latter has been raised to
an extreme pOSItlon by the spring S. The
operation is in all respects similar to that in
Fig. 1; but the action is superior.

In Fig. 11 the magnet M is replaced by an
electro-magnet J, arranged to be shunted
through a short connection 7 by closing a
contact O’ when it is pulled down to a cer-
tain point by B, when the latter is acted on
by the current in coil G at the start. The

75
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95

LOO

105

magnet J, by sticking to the insulated arma-

tme 13 when the lattel 1s moved under the
influence of the coil G and by being shunted
at b’ when drawn down to a certain point
below that of opening of the cluteh, acts in

every way similarly to the mechanical catch

Q in Fig. 1. “The connections are also quite
similar, the coils of magnet J being simply

interposed from Q to B. Although for sim-

1I0

IL§

plicity we have shown contacts formed

through armature B or B’ and magnets M J

mmnged to stick thereto, this is by N0 means
essential, |

In Flﬂ' 12 the magnet M 1s shown provided

with a Sepala,te armature B’, insulated from:
B B, thus relieving B B of the necessity of;i

bemﬂ insulated. The effects are similar.

In Fig. 13 the location of magnet J of F1t, -
1l'is modified. In this case it is fixed in po-
sition upon an arm, while the lever L-bears
an insulated spring Q’ to which armature R*

. In this case the contact is
formed by the sticking of R‘5l to J, and the

120
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necessary elasticity is provided by the spring |

Q’, as'shown. The breaking of the contact
is effected by a hook or stud W+, that moves
with lever 1.. The action is the same as be-

s fore.
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In Fig. 14 both magnetic and mechanical
actions are combined. The spring Q bears
its cateh Q, which has also an attached arma-
ture W The action of the cateh in estab-
lishing connection when the leverisretracted
18 the same as in Fig.1; but its release is ef-
fected by the ar mature W? coming opposite
the permanent or electro magnet J’, i thereby
relieving the catch.

In Kig. 15 the catch is borne on thelever I,
while the release is effected by reason of the
fact that the engaging parts describe differ-
ent arcs, Q" and L being so centered or piv-
oted th&t in descendmﬂ' the catch Q moves
outward while Q” moves inward.

In Figs. 16 and 17 the catceh Q is modified
in form and mounting; but the action will be
evident from the drawings at a glance.

No claim of joint mventorshlp is made to
the special devices shown in Figs. 10, 11, 12,
and 13, excepting in so far as they contam the
prmclple of the invention forming the sub-
ject of this application.

In Fig. 18 the application of our invention
to a clock-train lamp is illustrated. The le-
ver I¥” is the tilting lever or bar supporting
the wheel-work, and H? 18 the detent, which
permits the 1*elease of the train and a,feed of
the carbon when the right-hand end of the
lever is depressed by the action of the coil K
or G to a sufficient extent to release the gear-
train escapement from the detent II2 The
circuit-controller is substantially the same as
in Fig. 15, and 1is properly arranged to break
the circuit of G when a complete release and
contact of the upper carbon with the lower
has been effected. The coil ¢ is here shown
as a double coil or solenoid, one portion of
which moves within the other and virtually
forms a core for the stationary portion of the
coil. The principle and method of action are
substantially the same asin Fig.1. The coils
G might be so wound that the stationary coil
would exert a repelling action nupon the inte-
rior portion and tend to thrust the latter por-
tion outward. In this case the coil would be
upon the opposite side of the fulerum of F’

from IK.

In Fig. 19 the heating effect of a coil G is

utilized when traversed by a current to ex-
pand a fluid or gas contained in & surround-
ing case and depress a piston or metallic dia-
phragm B? acting on L, as shown, until the
magnet M is pulled off its armature Q, and so
opens the circuit, putting G out of action.
The only difference in this case is that we
substitute the heating effects of the current
flowing in the starting-circuit to bring the
lamp into action; but the general principle of
operation is the same as in the casesalready
described, 1n that a starting-circuit is em-

1

440,662

remains out of action while the lamp oper-
ates.
Other modifications will readily be sum 70
gested to those skilled in the art. |
What we claim as our invention is—
1. The combination, in an electric lamp, of
a high-resistance derwed circult magnet, a
feed-eoutrollmw mechanism engaging with 75
the carbon-carrier to suspend or normally
hold the same in proper relation to the oppo-
site carbon, a support for said feed-control-
ling mechamsm actuated by the derived-cir-
cuit magnet in one direction to produce a 8o
feed and in the opposite direction by a suit-
able retractor, a starting-circuif, a cireuit-
controller with which a part moving with the
feed-controlling lever engages when said le-
ver 18 in an extreme retracted position, and a 83
spring whereby said circuit-controller may
be thrown into position out of range of the
movements of the lever when the lamp mech-
anism has been brought to operative pomtlon
as a,nd for the purpose described. Q0
. The combination, in an electrie lamp, of
a feed controlling derived-circuit of high re-
sistance, a Stm*tmn* coil or ecircuit, a spring-
actuated circnit- ontroller for the 1atter, and
a catch or hook moving with the support for g5
the Jamp mechanism for engaging with said
circuit-controller when the armature of the
derived-circuit magnet is in its extreme re-
tracted position, as and for the purpose de-
scribed. I0¢
3. The combination, in an electric lamp, of
& feed-controlling derived-circuit magnet of
high resistance,a support for the carbon and
its feed-controlling mechanism actunated by
said derived- urcmt magnet operating in op- 1oz
position to asuitable retractor,a starting coil
or circuit, a circuit-controller for the L:ttter
and an engaging device for engaging with
said eircuit-controller when the armature-le-
ver of the derived-circnit magnet is in an ex- 11¢
treme retracted position,so thaton the move- -
ment of said lever in a direction to move the
carbons together the circuit-controller may
follow it, ag and for the purpose deseribed.
. The combination, in an electric lamp, of 11¢
a derived circuit m.;wnet an auxiliary coil,
and a circuit-closer, a catch for engaging or-
holding said circuit-closer in clroult-elosmg_
pOSlthll when the derived-circuit armature is
abnormally retracted, and a stop for disen- t2c
gaging sald circuit-closer when the armature
has been attracted to a Ppredetermined point.
5. The combination, in an electric lamp, of
a high-resistance derived-circuit magnet, a
feed-r egulating mechanism supporting the 12:

carbon-carrier and In turn sapported by the

armature-lever for said magnet, an auxiliary

or assisting coil placed on the same core with

the derived-circuit coil for drawing the arma-
ture-lever in a direction to cause the carbons 1ujc
to come together, and a circuit-breaker actu-
ated by sald armatnre-lever for automatically
cutting off the flow of current in said aux-

ployed andis automatically switched out and | iliary 0011 as and for the purpose described.




Io

20

30

440,662 5

6. The combination, in an electric lamp, of | lamp, of a derived-circuit magnet of high re-

a high-resistance derived-circuit coll or mag-
net, a feed-controlling mechanism engaging
with the carbon-carrier to suspend the same
in proper relation to the opposite carbon, a
support for said feed-controlling mechanism
actuated by the derived-circuit magnet in one
direction to produce a feed and in the oppo-
site direction by a suitable retractor, an aux-
iliary or assisting coil wound upon the same
core with said high-resistance coil and placed
in an auxiliary circuit around the carbons
closed at starting the lamp, and a circuit-con-
troller governing said circuit and actuated by
the said magnet, as and for the purpose de-
sceribed.

7. The combination, in an electric lamp,
with the regulating-lever, of a contact-closing

catch moving therewith, a circuit-controller

engaging therewith when the lever is in an
extreme retracted position,anda starting coil
or circuit controlled by said cireuit-controller,
as and for the purpose described. |

8. The combination, in an electric lamp, of
two coils or circuits, both acting in the same
direction upon a suitable lever or movable
support, a feed-controlling mechanism engag-
ing with the carbon-carrier to suspend the

same in proper relation to the opposite carbon

and in turn carried by said lever or support,
and a circuit-controller actuated by said lever

- for cutting off the flow of current to one of

35

“said coils at a predetermined point in the

movement of the lever or support from its
extreme retracted position. |
9. The combination, in an electri¢ - arc

lamp, of a derived-circuit magnet of high re-

40

435

sistance, a feed-controlling mechanism sup-
ported on the armature-lever of said magnet,
a starting - coil, an armature therefor con-
nected with the same lever, and means con-
nected to said lever for cutting out or open-
circuiting said coil when the lamp begins to

act and hold it cutout, so that the feed-regu-

lating action may go on under the control of
the high-resistance derived-circuit magnet
alone. |

10. The combination, in an electric-are |

[

sistance in a branch around the carbons, an 5o
armature-lever therefor carrying the feed-
controlling mechanism by which the carbon-
carrier is suspended in proper relation to the
opposite carbon, a starting or assisting coil

in a second branch around the carbons,and 55
a eircuit-controller connected with the arma-
ture-lever of the derived-circuit magnet for
throwing said starting-coil out of action, as
and for the purpose described. | |

" 11. The combination, in an electric-are o6c
lamp, of a derived-circuit magnet, a feed-
controlling mechanism engaging with the car-
bon-carrier to suspend the same in proper re-

‘lation to the opposite carbon, a support for

said feed-controlling mechanism actuated by 05
the derived-circuit magnet in one direction
to prodace a feed and in the opposite direc-
tion by a suitable retractor, a starting or as-
sisting coil or circuit substantially such as
described, and a circuit-controller for govern-
ing the action of said starting-coil, one of the
electrodes of said controller being carried or

70

operated by the support upon which the de-

rived-circuit magnet, acts, wbile the other 1s
carried upon a .separate movable support
adapted to move independently of the first,
as and for the purpose described. :

12. The combination, in an electric-arc
lamp, of a feed-regulating lever supporting
the carbon, a low-resistance branch around
the arc containing a magnet-coil acting on the
same lever, and a contact-closing cateh or its
equivalent, as described, controlled by said
lever, whereby the low-resistance branch 1s
maintained until the feed-regulating lever 1s
brought to normal position for producing a
feed of the carbon. | -

Signed at Lynn,in the county of Essex and
State of Massachusetts, this 28th day of De-
cember, A. D. 13833.
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ELIHU THOMSON.
E. WILBUR RICE.

Witnesses:

W. O. WAKEFIELD,
E. B. DOEN. '
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