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To all whom 16 may concerns

BeitknownthatI,Jasss J.Woon,of Brock-
lyn, Kings county, New York, have invented
certain new and useful Improvements in Elee-
tric-Ave Tamps, of which the following is a
specification.

The chief part of my present improvement
relates to an antomatic cut-ont and relighter
to cnb out any lamp in a series in case of the
blowing outof itsarcorany other abnormality,
and to automatically relight the lamp assoon
as the carbonsare again brought together. To
effect this result, I arrange an armature to
move between main and shunt magnets, as
usual,and this armatureis connected, as usual,
to the mechanism which regulates the feed of
the carbons; but thereis anidle playinthe con-
nection between the armature and the regulat-
ing mechanism,or the armature-lever, and con-
tacts are operated by this play to puta resist-
ance-coil or by-passinto or out of parallel eir-
cuit withtheare. Thearrangementissuch that
when the lamp is oub of circuit a light spring
takes up this play and closes the contacts and
puts the resistance-coil in parallel eircuib with
the main magnet and carbons, so that when
the lamp is put in circuit the current will di-
vide between the coil and the magnetand car-
bons,safficient currentbeing, however,diverted
to the main maguet as to partly energize it,
and thus enable it toattractand movethearma-
ture to take up the play, and thus separate the
contaets, which thereby cuts out the coil and
diverts the entire carrent through magnet and
carbons, so that the magnet, which will now
be fully energized, attracts the armature fully,
and forcibly moves the regulating mechanism
to separate the carbons and thus form the are.
Shonld the are in any lamp now tend to be-
come blown out, theshunt-magnet will become
instantly and strongly attracted before the
arc ecan be actnally blown out, and will in-
stantly move the armature in the direction of
its play and again close the confacts and cut
the lamp out of circuit through the coil, the
contacts being then held closed by the spring,
thits maintaining the current to the other
lamps. As soon as the carbons come together
the eontacts will be again separated and the
lamp relighted automatically by the action of
the main magnet, as at first described.

My invention therefore consists, mainly, in

the features above onblined, alse in certain de-
tails of construction, as hereinafter fully set
forth.

In the annexed drawings, Figure 1 presents
a side elevation of my improved lamp, partly
in section. Tig. 2 is a seetional plan,  Fig. 3
is a front elevation or elevation (rom theright
of Fig. 1, also partly in section. Tig, 4 is a
fragmentary front elevation to show the con-
nection of the armature and armature-lever,
with the play between the two. Fig. 5 is a
general diagrammatic view toillustratethe cir-
cuit and action of the parts when the lamp is
in action. Figs. 6, 7, and 8 are fragmentary
details of the armature, armature-lever, and
their contaects, showing the different positions
of the same under the different conditions of
thelamp. TFig. 9 shows my invention applied
to a eluteh-lamp, the figure being partly asee-
tional side elevation and partly a diagram,

Referring first to Tigs. 1, 2, and 3, it may be
seen that the general mechanical construetion
of the lamp is of a well-known type, and is
substantially the same asshown in my former
patent, No. 303,245, in which main and shunt
magnets aect on an H-shaped armature hung
in an armatare-lever, which carries a train of
wheel-work which meshes at the initial pinion
with a rack on the carbon-holder, and the fer-
minal scape-wheel of which is engaged or dis-
engaged byastop-tooth, so as to eifect thesep-
aration or feed of the carbons according as the
lever and wheel-train isswayed up and down.

In Figs. 1, 2, and 3, A indicates the shunt-
magnets, and B the main magnets, which are
secured, respeetively, to theupper and lower
head-plates, ¢ b, which are insulated from the
exterier covering-plates, ¢ d, by the interposed
insulation e, as seen best in Fig. 1, according
tomy Patent No. 303,245, Between the heads
of the magnets is arranged the armature-lever
C, whiceh in plan view has the form of an open
T-shaped [rame, as seen in Figl 2, and is {ul-
ermued on the trunnion-screws f in thestand-
ards g ¢. In the broad end and long arm of
this armature-lever is pivoted the H-armature
% onthe pivot or trunnion serews ., which en-
gage the cross-bar of the H,while the limbs or
cores on oppositesides fit info the bores of the
shunb and main selenoids A I3, as will be un-
derstood from Figs. 1, 2, and 3. The piston
of o dash-pot, , connects to the long arm of
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the lever, asusual. In the short arm of the
lever is mounted the wheel-train D, which is
pivoted to the lever on thé pivot-serews 7,
while the initial pinion ¢ of the train cngages
the rack on the carbon-holder 7 in the usnal
manuer, which earbon-holder moves centrally
in the heads and carries the positive ecarbon at
its lower end, as is usually the case. Theup-
per end of the wheel-train is connected by the
pivoted link m toalug, m, on the upper head,
which formsa parallel motion-link practically
parallel with the armature-lever to insure a
straight up-and-down motion of the wheel-train
when the lever is swayed up and down, as will
beunderstood. Normallytheretracting spring
E depresses the wheel-train and the short end
of the lever and raises the long end of the le-
ver toward the heads of the shunt-magnet un-
til stopped by the stop-pin ¢, which movement
will withdraw the scape-wheel d of the train
from the fixed stop-tooth d', and thus release
the train and allow the carbon-holder to freely
descend until the upper carbon touches the
lower one. The circuit through the lamp will
therefore be completed as follows: From the
positive post v (see Fig. 3) the current flows to
the inner head-plate,«, and from thence to the
inner frame-work and the carbon-holder, and
descending from the upper to the lower car-
bon the current returns by the wire 3 (see
Figs. 3 and 5) to the main magnet BB, and from
the main magnet to the negative post . The
shunt-magnet A is connected at the opposite
ends with the opposite terminals or posts v v,
as shown In Figs. 3 and 5. It will hence be
seen that the general mechanism of the lamp
and the cireuit of the magnets so far as de-
seribed is the same as usual in lamps of this
character, and thercforea general description
of the operation will not be necessary, asitis
the same as usual. _

Now, according to my present improvement,
the armature % has a limited play in its con-
nection with the armature-lever C in the di-
rection -of its stroke by means of elongated
holes or slots #’, in which the trunnion-screws
I engage, as shown by full and dotted lines in
Figs. 1, 3, and 4. Now, this play is normally
taken up in one direetion—that is, toward the
shunt-magnet—by a minor retracting-spring,
0, which abuts at one end upon a collar fixed
to a slender rod, p, which is secured at the
base fo the armature, and whichis free to slide
through a bridge-piece, p, fixed to the arma-
ture-lever, and on which the opposite end of
the spring bears. The effect of the spring o
is therefore to normally overbalance the
weight of the armature and lift it to one side
of its play in the trunnion-slots 7/ from the
main magnet toward the shunt - magnet, as
shown in Figs. 1, 3, and 4. When the arma-

- ture is thus lifted by the spring and its play

(ox
W

taken up as described, a contact-tongue, F,
fixed on the armature, will be pressed against
a contact-tongue, G, fixed on the armature-
lever, as seen bestin Figs. 1 and 3. Now, this
contact G- on the lever is insulated from the

lever, but connected to one end of aresistance-
coil, K, the opposite end of which connects to
the negative post, as well shown in Figs. 1 and
3. (See also the diagram in Fig. 5.) The other
contact, F, being in connection with the ar-
mature, and therefore with the frame and car-
bon-holder, it is always positive, while the
contact G is negative, and it hence follows
that when the contactsare closed, as described,
a by-passorcircuit is formed through the coil

75

parallel with that through the main magnet

and carbons, as is shown best in Fig. 5. Hence
when the lamp (with it parts in normal po-
sition,) as shown in Figs. 1, 2, and 4, is put
in cireuit, (see Fig. 5,) the eurrent can divide
in two paths, one direetly through the main
magnets and carbons, and the other through
the contacts F G and the resistance-coil K.
The coil K will, however, be so proportioned
as to offer somewhat more resistance than the
magnet and carbons, so as to divert enough
preponderance of current to the magnet to
partly energize the same sufficient to attract
the armature against the stress of the minor
retracting-spring o, and thus move the arma-
ture to the opposite side of its play, as shown
by full lines in Fig: 5, thus separating the con-
tacts I' G, and thereby cutting out the coil K,
which action will thus divert the entire cur-
rent through the main magnets and carbons.
The main maguets will therefore be now fully
energized and will fully attract the armature
and move thearmature-lever C, and thus actu-
ate the regulating mechanism to separate the
carbons and form the arc in the usual way.
As the carbons consume and the are varies,
the armature and armature-lever will sway up
or down by the opposing attractions of the
main and shunt magnets, so as to regulate the
feed or separation of the carbon points in the
usual way. When the lamp is therefore burn-
ing normal, as desecribed, the contacts F G will
be in about the position shown in Tigs. 7
and 5, separated, but oscillating toward and
from each other, due to the regulating osecilla-
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tions of the armature-lever without touching. -

If, however, a strong gust of wind shonld now
blowout or tend to blow out the are, the shunt
magnet will instantaneously and greatly in-
crease in strength and lift the armature bod-
ily, with the assistance of the spring o, to the
opposite side of its play, and thus bring the
contacts together, as shown in Fig. § and thus
cut the lamp out of cirenit through the coil;
or, rather, put the coil in parallel eircuit with
the carbons, which coil will now safely carry
all the current to the other lamps in the series,
and thus maintain the continuity of the cir-
cuit intact. 'When the lamp is thus ecut out,
the shunt-magnet of course entirely loses its
power, but the spring e still continues to hold
the contacts together to keep the lamp cut out.

"Now, this eutting out of the lamp will not of

course be permanent or constant, like the usual
short-cireuit or safety-shunting deviees, but
temporary only so long as the abnormality of
the arc or carbons continues, for as soon as
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the carbons ave again brounght together Ly the
normal action of the feeding mechanism the
main magnet will again actto separate the con-
tacts and cut out the coil, and thus switeh the
entire current again through the main magnet
and carbons to again form the are, as already
deseribed, and shown in Figs. 5 and 7.

It will thuos be secen that by thissystem each
lamp is provided with an auntematic cut-out
and relighting device, which will not only
automatically cut the lamp out of cirenif and
keep the eircuit intact to the other lamps in
case the are becomes dangerously long or is
blown out, but will also antomatically switch
in or relight thelamp assoon as the condition
causing such abnormality ceases. Thisis an
important advantage over the ordinary cut-
out, which cuts the lamp out permanently,
whether the abnormality is femporary or per-
manent. Ience with the improved cut-out
no attention to the lamps when the eirenit is
in operafion is necessary, for if any Iamp is
cut ont momentarily it will be immediately
afterward relighted if there is no actual defect
therein, whereas if a real defect exists it will
remain cut ont until such defect is correeted,
so that the attendant can thus tell at once
when a cut-ouf lamyp is delective and needs his
attention, which is not the case with the per-
manent cut out, andisa great objection thereto
in cansing the permanent extingnishment of
non-defective lamps and requiring much more
attention on the part of the operators to keep
the Iamps in action.

By referring again to Figs. 6, 7, and 8 the
relative position and action of the contacts
under different eonditions of the lamp will be
more fully appreciated. In Figl 7 it will be
noted by referring to the central dotted line
that the armature-lever is in its horizontal or
balanced position, where the atéraction of the
magnets balances the retracting-spring, and
hence where the regulating nechanism just
Liolds the carbons separate at their normal po-
sition for the normal are, in which -position
the lamp is burning normal.  In this position
it will be noted that the armature is attracted
downward to the full extent of its play in the
slot 7/, and the spring ¢ isslightly compressed,
while thecontacts F G are of courseseparated.
Suppose now that a gust of wind should blow
out or nearly blow out the are. The attrac:
tion of the mainmaguet being nowcounteracted
by the increase of the shunt-magnet, the arma-
ture-lever would tend to sway out of the hori-
zontal position, so as tc move the regulating
mechanismand thus feed the carbons together;
bat owing tothe inertia of the partsthis would
not oceur (uickly enough to be effective. In-
stead, however, of the armature-lever moving,
inertia will hold it still in the horizontal po-
sition shown in IMig. 8; butf as the shunt-mag-
net will beceme instantly and strongly at-
tractive, it will lift the armature k bodily and
move it to the opposite side of its play, as
showninI'ig. 8, thus bringing the contacts F'G
together and temporarily cutting out the lamp

ca

1

until the abnormality ceases. It will therefore
be seen that as the armature is free to move
or play alimited distanee in thearmature-lever
independent of the lever and the regulating
mechanism therewith conneected, and as its
inertia 1s slight and its weight is balanced or
more than balanced by the spring o. THence
the shunt-magnet has great mechanicaladvan-
tage and can act in an absolutely instantaneous
manner to move the armature on the very in-
stant and cut oub the lamyp before the are can
be fully extingnished by a gust of wind., Af-
ter the lamp is cut out the armature-lever will
be swayed by the muain refracting-spring I
into the position in which it allows the {ree
downfeed of the carbon, as indicated in Fig.
6, in which the lever appears inclined from the
level dotted line, and the contacts F (& will be
still kept in contact, but will have been moved
or scaped over each other, as will be seen by
comparing Figs. 6 and 8. It will be noted
that the contact I always moves vertical with
the armature, while the contact G moves in a
carve from the fulernm of the lever and at a
longer radius than the contact I, and hence a
scaping sliding eontact will always take place
wheun the contacts I G act, which will of ceurse
serve to keep the contacts clean and bright
and 1n good conducting condition. When the
armature-lever is swayed to the Hmit of its
retracted position, an upward prong on the
contact G may be arranged to contact with a
contact-tongue, N, on the standard ¢, (sce Figs.
§ and 7,) which eontact N is positive,and thus
makes a second point of contact to render the
ent oub more certain.  This double contact
will therefore always be made when thearma-
tare-lever is fully retracted, and will therefore
render the contact more sure when the lamp
remains cut out fora long period, dueto some
actual defect.  In most cases, hewever, I pre-
fer to omit thesecond contact N, which is, how-
ever, substantially the same as shown in my
patent, No. 233,589, of 1880.

It may now have been observed that my
lainp always presents two paths for the cur-
rent when the carbons are separated—viz.,one
through the shunt and the other through the
resistance coil K, which latter is able to carry
the entire current. Ifence, when the hand-
switeh 18 operated to pub the lamp in or out
of circuif, it is impossible to injure or bhurn
the shunt or cause the switch to flash or burn
whether the carbons arc separated or not, {for
at the moment when the switeh is opened the
current can always pass throngh the resist-
ance-coll if the carbons are apart, or through
the carbons theinselves if they are in contact.
ITence, whether the carbons are separated or
not at the moment the hand-switeh is oper-
ated, no harm ¢un be doue, as would be the
case if theshunt-magnet were the only path for
the currend when the carbons were separated
and the switch opened.

Now, the hand-switch in my present lamp
embodies some nevel details of construction,
and is also arranged o support the resistance-
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coil in a peculiar way, as best shown in Figs.
1 and 3. The axis of this switch consists of a
verfical spindle or rock-shaft, y, which passes
through a non-conducting sleeve, 3/, in the
lower head-plates, b d, while the upper end is
stepped into the base of the negative post 2/,
as best seen in Fig. 3. The lower end of the
spindle below the frame or plate dis provided
with a non-conducting T-handle, 3, for ma-
nipulation. On the upper end of thespindle,
just under the post ¢, is fixed a contact-mak-
ing erank-arm, £, arranged to contact with a
circum{erential contact-spring, ¢, in the path
of the crank or tangent to its sweep, as seen
best in Fig. 2, also in diagram in Fig. 5. The
spring ¢ is secured to the head-plate a, and is
therefore positive, whereas the crank,being in
contact with the negative post,is negative, and
when the two are swung into contact, as in
Tig. 2, the lamp will beswitched outin ashort
circuit from post to post through the head-
plate «, crank ¢, and spring ¢. When the
crank is swung in the opposite direction by a
partial turn of the handle 3°, the switch will
be open, as seen in Fig. 5. The opening
motion of the switch is limited by a pin, 5, on
the post ', (see Figs. 3 and 5,) while the clos-
ing motion is limited by a hook, ¥, on the
spring 7.

The resistance-coil K is preferably made of
German silver wire wound in two spiral lay-
ers upon the switeh-spindle y, between the
heads a b. The iuner spiral is of reverse in-
clination to the outer, as shown in Fig. 3, and
both spirals connect continunous at the lower
end. - The upper end of the inner spiral con-
nects to the post v/, while the terminal of the
outer spiral is bentinto horizontal zigzag folds
descending to the botfom of the coil, and
finally connecting to the contact G on the
armature-lever G, thus providing a very flexi-

- ble or yielding connection of the coil with the
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lever contact, which permits the lever to move
freely without obstruetion from the coil. The
spirals of the coil are separated from the spin-
dle y and from each other by vertical strips s of
asbestus paper, mica, or similar heat-proof
non-conductor, which, as will be noted, also
allows free ventilation of the coil when heated
by the passage of the current. The spindle,
as will be understood from Figs. 1 and 3, is
free to turn within the coil, which loosely en-
circles it, and the spindle is supported on the
insulating bushing 3’ by the fixed collar 10,
and over the collar is placed an insulating
washer, 12, to preveat contact of the coil with
the collar. Tt will therefore be seen that the
described manner of forming and arranging
the coil disposes it in the lJamp in a manner
which is very compact and convenient, and
also very safe and simple.

By referring to Fig. 1 it may be noted that
the parallel motion-link m, instead of connect-
ing directly to the clock-work movement D,
connects to an adjustable crank-hub or toggle-
hub, m? mounted on one of the cross-bars of

the movement, on which it may be partly
turned or adjusted and beld by a clamp-screw,
m?, This adjustment, it will be seen, will have
the effect of practically lengthening or short-
ening the link m, and will thus project the
clock-movement farther from or nearer to the
carbon-holder, and thus regulate the mesh of
the pinion ¢ in the rack 7.

The main retracting-spring E, as seen best
in Fig. 1, has aloop at its upper end to engage
a hook, ¢, on the lower cross-bar of the clock-
movement, as usual; but the lower end is se-
cured to a nut, P, which screws upon a fixed
serew, R, which projects tipwardly from the
head-plate 6. It will therefore be seen that
by unhooking the spring at its upper end it
may then be furned in one way or the other,
so as to screw its nutted end up or down on
the screw, and thus regulate the spring to the
desired tension, and when the attaching end is
again slipped on the hook this adjustment will
be retained proof to any chance of change by
jarring or unscrewing, as the hooked engage-
ment prevents, of course, the turning of the
spring. Hence by this means the use of jam-
nuts or locking devices to hold the spring af
the desired adjustment is obviated, and while
such jam-nuts are not certain in their holding
action, but frequently jar loose, I provide by
the means described a very simple adjustable
tension device which cannot possibly alter it-
self when once set, which has been a very desir-
able thing to secure in electriclamps. I pre-
fer to fasten the spring to the nut by cutting
a shallow thread thereon of the same pitch as
the wind of the spring, and screwing the end
of the spring thercon down to a shoulder, as
shown in Fig. 1; but the spring may be secared
by soldering or other means. Instead of hav-
ing the nut fixed to the spring to turn on a
fixed screw, the screw may be fixed to the
spring to turn in a fixed nut, asseenin Fig. 9.

In the leading figures I have shown my au-
tomatic cut-out and relighting device applied
towhatis known as *‘ wheel-work ?? or *‘clock-
work”? lamps, for which it is more particu-
larly adapted; but it may of course be applied
to clutch-lamps or any.other type of are lamp.
Fig. 9 shows the invention applied to a clatch-
lamp, in which 13 indicates the tilting-eclutch
collar encircling the carbon-holder, and con-
nected by link 14 with the armature-lever C.

E indicates the retracting-spring,and 15 the
piston of a dash-pot, also connecting to the
armature-lever.

A B indicate the shunt and main magnets,
which are reversed in position—that is, the
main being above the shunt, as illustrated.

I indicates the armature, which plays be-
tween the two magnets, as usual, but in the
middle or cross-bar of which is a recess, , in
which the end of the armature-lever is en-
gaged in such a way as to allow a limited idle
blay between armature and lever with the
same effect as shown in the other lamp.

G is the negative contact-point, secured to
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and insulated {rom the armature-lever, as be-
fore described, and ¥ the positive contact-
point on the armabure.

K is the coil connected with the contact G
and terminal v, as before., The action is, there-
fore, as follows: When the lamp is at rest, the
armature £ gravitates toward the lower plate,
b, and the lever C is refracied toward the
shunt-magnet until the stop-pin ¢ restson the
head of the magnet, in which position the
armature will have gravitated out of contact
with the armature-lever in the vecess 7'; but
the contact F' will rest on the contact G, thus
putting the coil X in cirenit.  As soon as the
switch isopened and the carbouns are together,
the current will divide between the coil K
and the main magnet B, energizing the latter
weakly, but just enough to lift the armature
as far as the play in the recess 7/ will aliow,
and thus separate the contacts F G, which will
then cut out the coil and send the entire cur-
rent through the carbons and main magnet,
causing the latter to be energized fully and to
forcibly move the armature-lever € and 1ift
the clutch-collar 18 and the ecarbon-holder, and
thus form the are, as illustrated in Fig. 9.
The lamp will now continue to burn uniformly,
the carbons being regulated in the usual way
by theactions of the regulating-magnets, &e.,
until a sharp blast of wind or other ecause—
such as failure to feed—should tend to extin-
guish the are, when the shunt-magnet wonld
instantly draw down the armature and close
the contacts ¥ (1, and thus cut cut the lamp
through the coil I until such abnormal econ-
dition ceased, when the lamp would become
again automatically relighted in the manner
already deseribed as soon as the carbons came
in contact. The course of the current in the
different parts can be readily followed from
the diagram lines in Fig. 9, which shows the
lamp in normal action.

It will be seen that one great advantage of
the main feature of my lamp is that by the
play in the connection between the armature
of the regnlating-magnets and the armature-
lever or regulating mechanism with the cut-
out contacts operated by such play, I make
the nsual regulating-magnets serve as the au-
tomatic cut-out and relighting-magnets; but I
do not, of course, limit myself strictly to this,
as the magnets which operate the cut-out con-
tacts may be the regulating-magnets or special
magnets without departing from the essence
of my invention.

It will be also understood that my invention,
may be modified or varied in many of its de-
tails without making any departure from its
principle, and I do not therefore confine my-
self to the exact arrangements shown in the
drawings; but

VWhat T claim as the essential features of my
invention are as follows:

1. In an electric-arc lamp, the combination
with aregulating-magnet and its armature and
armature-lever, having a play in the connee-
tion between thelever and armature, of 2 con-

lory

tact on the armature and a coniact on the
lever, and a by-pass around the arc connected
to and completed through said contacts, sub-
stantially as and for the purpose set forth.

2. Inan electric-are lamp, the combination,
with the adjustable carbons and mechanism to
adjust the same, of an electro-magnet in the
circuit of the lamp, an armature actuated
thereby interposed between the magnet and
the regulating mechanism and conneeted with
the same, with a limited play in the connce-
tion, contacts operated by said play, and a
short circuit or by-pass avound the arc which
is completed through said contaets, substan-
tially asand for the purpose set forth.

3. In an electric-are lamp, the combination,
with & main magnet in the are-circuit and a
minor magnet in a shunt to the arc, of an ar-
mature moving between and actuated by the
two, reguiating mechanism to control or ad-
just the carbons connected with sald armature
with a limited play in the connection, a mov-
able confact on the armature and a sccond
contact adjacent thereto, which contacts are
opened or closed by the independent play of
the armature, a by-pass or resistance-coil par-
allel to or around the arc completed through
said contacts, whereby the main magnet will
pull thearmature on oneside of itsplay, open
the contacts and cut out the coil, cub in the
lamp, separate the carbonsg, and form the ave,
while the shunt-magnet will move the arma-
ture to the other side of its play, close the con-
tacts, cut inthe coil, and continue the enrvent
to the other lamps until the arc in the abnor-
mal lamp is restored, substantially as herein
shown and described.

4. In an electric-avelamp, the combination,
with movable or adjustable carbouns, an elee-
tro-magunet in eirenit with the carbons, an ar-
mature actuated thereby, an armaturec-lever
for adjusting the carbons connected with said
armature with an idle play in the conncction,
contacts operated by said play, an anxiliary
conductor or resistance-coil parallel with or
around the are connected swith and completed
through said contacts, and a vetracting-spring,
such as o, which normally takes up the play
between the armatureand armature-lever and
closes said contacts, substantially ashereinset
forth.

5. The combination, in aun avc lamp, with
mechanism to adjust the carbons, a magnet to
control the regnlating meehanism, an arma-
ture actunated thereby and connected to said
mechanism with a limited piay in the connee-
tion, contacts operated Dy said play, and an
auxiliary conduetor in a parallel path with the
arc completed through said contaects, with a
minor retracting device acting to retract the
said armature directly to take up thesaid play
and close said contacts, and a main retracting
device connected with the regulating mechan-
ism to move it in opposition to the main at-
traction of the magnet, substantially as herein
shown and described.

6. In an electric-arc lamp, the combination,
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with a regulating-magnet, an armature actu-
ated thereby, and an armature-lever therewith
connected with a limited play in the connec-
tion, of a contact on the armature and a con-
tact on the lever of opposite polarities, and a
contact on the fixed frame of the same polarity
as that on the armature, the lever-contact be-
ing adapted to make and break contact with
the other two, with a short circuit or by-pass
around the arc connected with the lever-con-
tact and put into or out of circuit by the meet-
ingorseparation of said contacts, substantially
as herein shown and described.

7. In an electric-arc lamp, a hand switeh
having an elongated rotary spindle, with a re-
sistance-coil wound over and mounted loosely
upon the said spindle.

8. In an electric-are lamp, the combination,
with a hand-switch having an elongated rotary

20 spindleextending vertically between the heads

of the lamp-frame and journaled therein, of a
fixed resistance-coil wound over and encircling
the spindle between the heads, but unattached
to or loose upon said spindle, snbstantially as
herein shown and described.

9. Inanelectriclamp, the combination, with
a switeh-spindle, y, of a resistance-coil, K,
mounted upon and loosely encircling the same,
and interposing strips s of heat-proof insulat-
ing material, substantially as described.

10. Inan electric lamp, in combination with
a rack carbon-holder and a wheel-train mesh-
ing therewith, the adjustable crank or toggle-
hub m' and connecting-link m, arranged and

operating substantially as and for the purpose
set forth. -
JAMES J. WOOD.
Witnesses: ’

JNo. E. GAVIN,
CHas. M. HigGINS.
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