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UNITED STATES

PATENT OFFICE.

ELTHU THOMSON, OF NEW BRITAIN, CONNECTICUT, ASSIGNOR TO THE-
THOMSON-HOUSTON ELECTRIC COMPANY.

ELECTRIC LAMP.

SPHECIFICATION forming part of Letters Patent No, 302,960, dated August 5, 1884.

Application filed January 2, 1883.

To all whom it may concern:

Be it known that I, ELIHU THOMSON, a
citizen of the United States, and a resident of
New Britain, in the county of Hartford and
State of Connecticut, have invented certain
new and useful Improvements in Electrie
Lamps, of which the following is a specifica-
tion.

My invention relates tothe r ecrulatmo mech-
anism of electric-arc lamps; and it 001151sts in
so combining a bodily-reciproeating cluteh or
clainp employed for lifting the carbon to form
the are, and for releasing said carbon to com-
pensate for combustion, with main and de-
rived circuit coils or magnets that said coils
or magnets, instead of acting mutually to
produce both of the desired operations, shall
act independently of one another upon the
cluteh, the main-circuit coil having the func-
tion of so operating the clutch as to form the
arc and remaining unaffected during opera-
tion of the lamp, while the derived-circuit
coil has the independent function of actuating
without reference to the position of the main-
circuit magnet, and either directly or indi-

- rectly, the same cluteh, so as to cause a feed
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" afixed stop, D

of the carbon.

My invention consists, further, of certain
details of construction and specific combina-
tions of mechanism that will be described, and
then pointed out in the claims.

In the accompanying drawings, Figure 1 is
an elevation of the operative portions of a
lamp embodying one form of my invention.
Fig. 2 illustrates another method of carrying
the invention into practice. Figs. 3 and 4
illustrate still another form of the invention.
Figs. 5, 6, and 7 show modifications in the de-
tails of construction. Tig. 8 is a top view of
the clutch shown in Fig. 1

In Fig. 1, HH is a frame upon which the
parts of the lamp are supported, and through
which passes vertically the carbon holding
and snpporting rod R, which carries the car-
bon rod or electrode B. K’ is the lower elec-
trode, generally fixed in position. A cluteh,
C, acts upon therod R, and consists, prefera-
bly, of a hinged toe or cam 2, and body3 said
toe or cam bemg held agamsb rod R by spring
7, and released therefrom, when lowered, by
This clutch or clamp has be-

(No model.)

fore been described by me in former Letters
Patent. Other clutch mechanism or lifting
and releasing mechanism of any suitable na-
ture may be used, my present invention relat-
ing to a peculiar dlsposmon of theregulating-
magnets relatively thereto and to one another.

The cluteh C is upheld by an attachment, »,
to a bar, B, one end of which latter is hmo ed
toa hfbmo core or armature, D, which is acb

nated upW‘ud when a cmrcnt circulates
through the ecoil M. This coil is in the path
of the direct current to the arc at I I, and
itsstrength and the weight of the core or arma-

ture and supported parts are so adjusted with
relation to one another that the current cir-
culating in said coils during the operation of
the lamp will be sufficient to hold the core or
armature and the parts supported thereby in
their upper position, despite any fluetuations
in the length of are which may attend the con-
sumpbxon "of the carbon and the feed thereof
by the derived-cireuit eoil. A suitable stop
is preferred, to limit the upward movement
of the core or armature, so as to determine the
length of the are formed when the lamp starts
into action. - When the'armature or core Dis
unattracted, the clutch C is opened by its
hinged portion resting on the stop b. A le-
ver, L, pivoted - at p to a support, has ai-

tached to one end a core or armature, S, act-

uated upward by a coil, N, in a derived eir-
cuit around the arc, as shown. The other end
of the lever 1. is under the bar B, at a point
near its end, as shown. The part V. of the
bar B is preferably made thin and somewhat
elastic; or, instead, a spring of slight elasticity
may be inter posed between the bfu B and the
lever 1, where they meet; or the lever Lmay
be made thin and slightly elastic at any point;
or it is connected to S Dy a slightly-elastic
connection. The three latter modifications
are shown, respectively, in Iigs. b, 6, and 7.

The Weloht of the core 8 and the pfuts sup-
ported theleby,m the influence of the retract-
ing-spring, if onebe used, is made sufficiently
oneat to prevent the clutch C from being re-

1e‘LSG(1 by the-coils N, excepting when, by the
lengthening of the are beyond is normal and
adjusted extent, the amounnt of current in said
coils is increased beyond the amount which
flows when the arc is of proper length,or when
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sald are is being formed by the action of the
main-circuit coils.

The lamp, as thus constructed, operates as
follows: The passage of current through M’
lifts 1, which in turn lifts B and the cluteh
U, raising the rod R, and establishing the are
at 11 I, During this operation the core S re-
mains ab rest when the current flowing in N is
insufficient to 1ift the same. The formation of
the are is then effected by the main-cireunit
coils solely and independently of any effects
from the current flowing in the derived-cireuit
coils. The position thus assumed by the core
D is retained during the subsequent opera-
tions of feeding, andsaid core only drops when
the current is withdrawn from the cirenit or
becomes abnormally weak. When the arc
lengthens by consumption of the carbon, the
coil N acts with sufficient force to raise S, and
in consequence the bar B may descend, inde-
pendently of the position oceupied by the core
or armature . The cluteh € isthus lowered
and freed from the rod R, causing a feed of
the carbons., This action is repeated as often
as necessary, and, as will be seen, does not de-
pend upon any differential action of the two
coils or maguets upon each other, since the
core D retains the position first assumed by it.

The object of the elastic portion above re-
ferred to is to steady the action of the clutch
C.  This may, however, be dispensed with in
many instances without greatly affecting the
result.

This device may be defined as an elastic
connection between the point of attachment
of the cluteh C to the lifting bar or lever B,
and the support of said bar when either fixed
or movable, and I broadly elaim this disposi-
tion. :

Blectro-magnets and armatures may besub-
stituted for the cores and coils of Tig. 1, and
are preferably magnets of any suitable con-
struction possessing a long range or nearly
uniform attraction in changed positions. One
such construction, patented to me by Letters
Patent of the United States No. 253,958, and
consisting of a magnet having a tapered pole
and a perforated armature, is shown in Fig. 9.
The magnets may be disposed in various po-
sitions, while the other parts are practically
disposed as in the preceding figure.

Tig. 2 shows a modification in the disposi-
tion of parts, the only essential change from
the former figure being the dispensing with
the lever L and allowing the coil N and core
S to act directly upon the bar B. This re-
quires the addition of asustaining-spring, W,
for the core S of strength sufficient to main-
tain said core in its upper position, except
when actuated downward into the coil N by the
derived-circuit eurrent in causing a feed.
Dash-pots for checking sudden movement may
be provided, or the cores may be fitted closel y
to their coils, so as to compress and expand
the air in the coil center, thus producing the
same effects as a dash-pot,

Although the coil or magnet N 8 has been
described asin a derived cireuit, ib may, never-
theless, bearranged in different positions, cur-
rent being admitted to it at the proper time
by means ofa derived-circuit magnet, as shown
in United States patent granted to me, No.
258,684, In any case all that is necessary is
that the strength of the electro-magnet N 8
should be made to vary sufficiently to operate
the feed-controlling mechanism whenever the
arc¢'inereases in length beyond a determinate
degree.

In Tig. 3 is shown a farther modification of
construction, utilizing the same principles asg
before. In this case the bar B is pivoted atq
to a fixed support and connected to the cluteh
C by a double link consisting of parts m », as
shown. The connecting-rod { unites the dou-
ble link m n with the lever I, pivoted at ¢
and acted upon by the core S of the derived.-
circuit magnet-coil N. When current circu-
lates through M, the core D and bar I3 are
raised, and by virtue of the links m » the
cluteh O is also raised and an are established.
When the derived-cirenit coil N is energized
by formation of aresuffieiently to raiseits core
8, the links m » are thrown into the angular
position shown in Fig. 4 by the movement
given to I and /, thus lowering the clateh ¢
and permitfing a feed independently of the
action or position of the magunet M and core .

Various other modifications may be made in
mechanieal details of construction and the dis-
position of the parts without departing from
my invention, provided that in all eases the
clectro-magnets be adjusted or constructed in
the manner described, so that the core or ar-
mature of the electro-magnet in the main eir-
cuit will retain an upper or lifting position
during the normal action of the lamp, while
the derived-cireuit coil will easily bring the
mechanism controlied by it into action when
the are lengthens, so as to require the feed to
take place; and provided, further, that the ar-
mature or cores of said magnets have inde-
pendent mechanical connections with the

cluteh, such that they may at the proper times .

act upon the clutch independently of one an-
other, and especially such thatthe derived-eir-
cuib coil may movethe cluteh to cause the con-
nection of the feed without interfererice with
or from the core of the main-circuit magnes.

I have herein stated that the magnets may
be 80 constructed as to have a nearly uniform
pull with the same current in the various po-
sitions of their armatures. I, however, make
no special claim herein to the combination of
aderived-cireuit magnet thus construeted with
the other mechanism herein described, as T
propose making such combinations the sub-
ject of another application for patent.

In another application for patent, filed by
me Iebruary 25, 1882, Serial No. 53,726, I
have deseribed an elastic connection between
the cluteh or elamp and its actuating lever or
armature, and it is thevefore to be nnderstood
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that my present application, so far as concerns
the elastic support, is intended to cover only
an improvement upon the broad invention
contained in my prior application.

‘What I claim as my invention is—

1. The combination, in an electric lamp, of a
cluteh or clamp engaging with the carbon rod,
a releasing-stop for said elamp, means for sup-
porting the clamp, whereby it may be raised
bodily by the action of a main-circuit magnet,
and independent connections to the support
for the clamp from a derived-circuit magnet,
whereby the latter may on an increased at-
traction lower or impart a reverse movement
bodily to the clamp without any movement of
the main-circuit magnet armature or core.

2. The combinafion,in an eleetric-lamp,of a
clutch or clamp and stop therefor, said clamp
or clutch normally engaging with the carbon
rod, but released therefrom when brought into
engagement with a stop, a lifting core or ar-
mature for raising or moving the clamp bodily
in one direction away from its releasing-stop,
s0 as to form the arc, and constructed, in the
manner described, to retain its lifted position
during consumption of the earbon, a derived-
circuit coil and core or armature therefor,
acting only on an increase in the length of are,
and mechanical conneections between said core
or armature and the clamp-support independ-
ent of the lifting -armature, such that the
derived-circuit magnet may move the clamp
bodily in the opposite direction without any
movement of the lifting armature or magnet,
and thus bring the clamp against its stop, so
as to cause a feed of the carbon.

3. In an electric lamp, two independently
and separately acting electro-magnets or solen-
oids—one in the derived and the other in the
main circuit—in combination with a free sup-
port, B, acted upon at two points removed
from one another by said magnets, respect-
ively, so that either magnet may raise or
lower it without movement of the other, and
carbon-adjusting mechanism carried by said

~ support B between the points of connection of

50

the two magnets, as and for the purpose de-
seribed. '

4, In an electric lamp, two independently
and separately acting-electro-magnets orsolen-
oids—one in the direet and the other in the de-
rived circuit—in eombination with a loose con-
nection, B, and carbon-adjusting mechanism

~supported or actuated by the latter.

3

5. The combination, with a reciprocating
feed-controlling and earbon-separating device
moving bodily in one direction or the otherto
produce a separation of the carbous or a re-
lease of a carbon,of a support for said device,
fulerumed at points on opposite sides of the
point at which said device is connected, and
means for raising or lowering said support ab
one or the other of its fulcrums, so as to cause
amovementof the feed-controlling mechanism
bodily in one or the other direction, accord-
ing to the required operations of separation
or feed of the carbons.

6. The combination, with a bodily-moving
reciprocating clamp or cluteh, of a rocking
support adapted to rock on either of two ful-
crums or points of support on opposite sides
of the point at which the reciprocating clamp
is connected, and means for causing said sup-
port to rock or tilt on one or the other of said
fulerums to raise or lower the clamp.

7. The combination, with alifting and afeed-
ing magnet, of a bar supported by independ-
ent connections from said magnets, and a
reciprocatory clutch or clamp connected with
said bar at a point between the points of con-
nection of said magnets, so that either mag-
net may raise or lower the cluteh bodily, and
a releasing-stop in the path of said clamp or
cluteh. :

8. The combination, in an electriclamp, of a
lifting-magnet, a continuous bar, B, baving
an elastic support, a clutch or clamp con-
nected with said bar, and having a movement
up and down bodily in substantially a right
line, and a stop or detent for said clutch ar-
ranged in its path, so as to release said clutch
from the carbon or carrier when the clutch is
lowered to a predetermined point.

9. The combination,in an electric lamp,of a
lifting-magnet, a lifting-bar or support for the

clamp orcluteh, an elastic connection between

said bar aid its normal support, and a clamp
or cluteh consisting of a clamp-body and a
pivoted clamping-toe pivoted on said body
and normally held in engagement with the
carbon rod by a spring.

Signed at New Britain, in the county of
Hartford and State of Connecticut, this 28th
day of December, A. D. 1882,

ELTHU THOMSON.

‘Witnesses:

E. WILBUR RICE,
‘W. O. WAKEFIELD.
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