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To all whom it may concern :

Be it known that I, JAMES J. Woon, of
Brooklyn, in the county of Kings and State of
New York, (assignor to the FULLER ELECTRI-

g CAL CoMPANY, of New York city,) have in-
vented certain new and useful Improvementsin
Llectric Lamps, of which the following is a
specification,

My improvement applies to arc-lamps and

1o to devices for cutting a faulty lamp out of cir-
cuit when its arefails or when the arcbecomes
abnormally long by failure of the mechanism
to feed, or other canse.

‘Where a number of are-lamps are circuited

15 in a direct series it is well known that the are
in each must be kept practically uniform and
of a normal length, for should an abnormally-
long are form in any one lamp its resistance
would correspondingly reduce the action of all

20 the other lamps in the cireuit, and if the are
in the faulty lamp should continue to increase
it would tend, from its great heat and flaming
condition, to ignite surrounding wood-work or
other combustibles, and thus cause fires, or

‘25 by the great resistance which it presents in
the circuit would finally tend to damage the
lamp by burning the insulation. Lampshave
therefore been provided with devices to pre-
vent these contingencies, which devices are

30 usually termed ¢ automaticcut-outs” or “safety
cut-outs.” Heretofore this cut-out has been
effected by the action of a magnet in a shunt,
which, when it became abnormally attraetive,
due to abnormal length of are, moves its arma-

35 ture, closes a contact, and thereby establishes
a short free circnit independent of the are, so
as to thus extingnislk the abnormal arc and

switch the faulty lamp out of circuit without.

interrupting the current to or affecting the ac-
4o tion of the other lamps in the series. Now, the
sbunt-magnet heretofore used to operate the
cut-off has been aspecial one, distinct from and
additional to the magnetic regulator of the car-
bons, whereas in my case I employ a shunt-
45 magnet in the earbon-regulator, and I combine
my cut-off devices with the said regulating-
magnet, and thus produce a safety cut-off in a
simple and efficient manner. Again, in the

former case the cut-off switchis kept closed by

the abnormal attraction of the shunt-magnet zo
and opens as soon as the attraction becomes
normal, and thus tends to again establish the
arc in the faulty lamp. In my case, however,
the abnormal attraction of the shunt-magnet
acts siniply to trip or release a catch or latch, 55
and thereby release the cut-off switeh, which
thenspringsshut,and thereby closes the safety
branch eirenit, thus permanently catting ount
the fanlty lamp.

My improvement therefore consists mainly 6o
in the two features above outlined ; and also,
in addition to certain details, it further con-
sists in the combination, with the automatic
safety-switch, of a hand-switeh for voluntarily
circuiting or decircuiting the lamp, the said 65
safety-switch being arranged to contact with
the hand-switch,so that thesafety-switch may
be opened and set for action by moving the
hand-switch to throw the lamp into action, as
hereinafter fully set forth,

In the annexed drawings, Figure 1 presents
a sectional side elevation of the mechanical
portion of an electric lamp of a well-known
type embodying my present improvements.
Tig. 2 is a plan view thereof. TFig. 3 is a de- 75
tailed sectional elevation of the negative bind-
ing-post, &e., on which the hand-switeh is
mounted.

The general mechanism of the lamp is iden-
tical with that shown in several former appli- 8o
cations filed by me, and the general construe-
tiou will be at first fully described in order
that the present subject-matter may be better
understood.

In Figs. 1 and 2, ¢ a indicate two circular 83
metallic heads, which are rigidly joined by the
rod b and standards ¢ ¢, which thus form the
frame of the lamp, which frame sustains the
incladed mechanism shown, and the whole is
inclosed and protected by the cylindrical case 90
d, as usual.

The upper-carbon holder e slides centrally
through the heads @ a, and has a line of rack-
teeth on one side, which engage with a train of
wheels carried in the pivoted gear-frame f. g5
This gear-frame is pivoted at its lower outer
corner, f/, to the armature-lever 4, and the up-
per outer corner of the frame is connected with
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the free end of a plate-spring, J, which is fixed
at its inner end to a post, J’, depending from
the upper head, a. .

The armature-lever 4-has the form of an open
skeleton frame of T shape (see Fig. 2) placed
in horizontal plane, and-is pivoted between
the standards ¢ ¢ on the trunnion-serews ¢’ at
a point below the center of the gear-frame.

The wide end of the T-shaped lever lies be-
tween the spool-heads of the regulating-mag-
nets & [, and to this end of the lever is hung
or pivoted the armature m on the trunnion-
screws m’. 'The magnets k [ are preferably of
the tubularorso-called ¢ axial” forin,asshown,
and each consists of two coils or spools, as
usual, screwed to the respective heads a a',as
shown. The armature is hence of H form, so

thatitstwo upper horns or poles project up into

the bores of the magnet &, while the two lower
poles hangdown in the boresof the lowermag-
net, I, such as shown in my former applications
filed Feburary 4,1881, and July 15,1881. Now,
the lower magnet, I, is wound with coarse wire,

-and is hence of low resistance, and is arranged.

in direet cireuit with the earbons, being thus
the “separating-magnet,” while thecoils of the
upper magnet, k, are formed of fine wire, as
shown, being therefore of high resistance, and
this magnet is placed in a shunt—that is, the
opposite ends of the coils are connected di-
rectly to the positive and negative binding-
posts o o'—so that it thus always offers a path
of high resistance for the flow of the current
independent of the carbouns and are, and forms
the “feeding-magnet,” The two magnets will
thus antagonize each other and act in opposite
directions on the armature m, the upper mag-
net, %, tending to pull it up, while the lower
magnet, [, tends to pull it down.

The up-pulling action of the shunt-magnet %
is assisted by the tension-springs » n/, one of

-which, %, is constant, and the other, »/, ad-

justable, as shown. :

It will therefore be now understood that
when the lamp is out of circuit the magnets
will be powerless, and the springs » #’ will
sway the armatare-lever ¢ in a direction to lift
the armature in the tubes of the magnets, de-
press the short arm of the lever and the gear-
frame f, thus withdrawing the scape-wheel of
the train from the stop-tooth % on the spring j.
The gear-train will be thus released and the
carbon-holder will descend . slowly by its own
weight till the carbon which it holds touches
the lower carbon.

If thelamp is now put in circuit, the current
will flow from the positive binding - post o,
through the metallic frame of the lamp, the
carbon-holder ¢, and the npper carbon, to the
lower one. From the lower carbon the current
will flow by the usual path (not shown in the
drawings) to one end of the coils of the direct
magnet [, and, flowing through said coils, will
finally pass off by the negative insulated post
o', and thence return to its source. Upon the
current thus flowing while the carbons are to-

gether the direct magnet ! will become strong-
ly attractive and immediately depress the ar-
mature m, sway the lever ¢ against the stress
of the springs # #/, and lift the train of gear-

ing and the earbon-holder e bodily, thus sepa- :

rating the carbons, cansing the arc to flash out
between them, and finally bringing the seape-
wheel against the stop-tooth %, thereby hold-
ing the carbon in suspension to maintain the
arc. Now, of course, in proportion as the car-
bons burn away, so as to lengthen the space
or arc between them, the resistance to the pas-
sage of the current through the arc and direct
magnet ! increases, and a greater proportion
of current flows through the shunt-magnet k,

which will thus finally become strong enough

to overcome, with the assistance of the springs
n 0/, the pull of the direct magnet [, and thus
sway the parts slightly in the opposite diree-

tion, sufficiently to either depress the carbon- .
holder bodily or release the train of wheels
momentarily,so as to give the necessary down- |

feed to the carbon to shorten the arc or restore
it to its normal length. The magnet ! thus
separates and the magnet % feeds, and the ar-
mature thus floats, as it were, between the two,

so that when the arc is of a normal length the |

attraction of the two magnets is equalized and

the armature and other connected parts re- |

main stationary, the constant tendency of the
described mechanism being thus to keep the
arc at a normal length.

The normal length :

may be one-quarter of an inch, according to
the nature of the lanips, the generator, or of .
the current produced thereby, or other condi- -

tions, and this length may be varied as re-

quired by adjusting the spring #/, a greater
tension of which will produce a shorter arc |

and a less tension a longer one.
ries of lamps, however, are adjusted for a cer-
tain length of arc which is found to give the
best effect it should be maintained uniformly
in all the lamps, for should any one increase
abnormally it would interfere with the per-
fect working of the rest. This abnormal arc
might oceur from some clog in the mechanism

of the lamp or other failure of the carbons to

feed,and ifthe are shonld continue foincrease—

say for an inch or more—it would, as before

stated, not onlyinterfere with-the other lamps,
but might injure the lamp, and from the in-
tense heat and flame emitted by the long arc
would be likely to cause fires.

My improved cut-off device, which is added

to the before-described mechanism to prevent.
these contingencies, will be therefore now

readily understood.

In Tigs. 1 and 2, p indicates a hand-switch,

by which the lamp may at any time be volun-
tarily thrown into or out of cireuit, This

switeh has the usunal form of a curved lever,

made of course of metal, with a non-conducting

knob p’ on its manipulating end, while its op-,
posite end is mounted on the stem o of the
negative binding-post o, as shown bestin Fig.:

3, s0 as to turn freely thereon, yet always re-

When a se-'!
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main in electrical connection with the negative
post. ,

The switch-lever, as seen in Fig. 3, turns on
the stem o’/ between the base of the negative
post aund an underlying washer, and the post
and switeh are of course insnlated from the
metallic lamp-head a by the usual insulating-
sleeve, r. When the switch is closed its free
end seats on the metallic boss or seat s, which
isin metallic connection with the head ¢. Con-
sequently when the switch is thus seated or
closed, as shown by full lines in Fig. 1 and
dotted lines in Fig. 2, the lamp will be de-

- signedly thrown out of circuit, as the switch

will form a direct iree passage for the current
from the positive post o (see Fig. 2) through
the head @ to the negative post ¢/, as will be
readily understood. The lamp will, however,
be instantly thrown into action by opening the
switch, as shown by full lines in Fig. 2, which
will of course cause the current to take its
active path through the magnets and carbons.
Now, the switch-lever p is formed with a short
arm, p’, Fig. 2, on the end opposite to the
manipulating end, which short arm is formed
with a broad flat contact-making face, p'*/,
formed by overbending the edge of the metal
plate which forms the switch-lever and filing
its face smooth, as shown best in Fig. 3. Now,
arranged in relation to this contact-making
face p' is the automatic or safety cut-out
switch ¢, which, in both shape and action, is
similar to @& pistol -hammer, This hammer
or lever ¢ of the safety-switeh is formed at its
free end with a broad contact-making face, ¢,
to meet with the face p’ of the hand-switch,
and at its pivotal end it is formed with a hab,
which rests upon the lamp-head ¢ and is keyed
to a pivotal stud, %, which passes through and
turns freely in the lamp-head «, as shown best
in Fig. 1.

Immediately under the lamp-head a small
trigger or catch-arm, ¢, is keyed to the stud,
and below this a spiral spring, «/, is fitted on
the end of the stud, with one end fixed to the
stud and the opposite end bearing against the
side of the fixed standard ¢. Now, when the
safety-switch is closed it will contact with the
face p'’ of the hand-switch, as shown by dotted
lines in Fig. 2; but when opened it will be
moved away from the hand-switch, as shown
by full lines, and this motion will flex the
spring «’ and move the trigger-arm ¢/ over the
hooked end of a trigger orcatch-lever,», which
will thus hold the switch in its open position,
as shown by dotted lines in Fig. 2 and fall
lines in Fig. 1. This catch-lever v is pivoted
just under the head a, as seen in Fig. 1, with
its hooked arm projecting in the path of the
trigger ¢/, while its opposite and operating
arm is depressed by a spring, v/, so as to keep
the hooked end in constant engagement with
the switeh, as shown, and this operating-arm
of the catch-lever projects between the spools
of the shunt- magnet %, and its end directly
overlies the center of the cross-bar of the H-

shaped armature i, as clearly shown in Figs.
1 and 2.

A long pin, 20, is fixed in and rises from the
middle of the cross-bar of the armature, as
shown in Fig. 2, and terminates just under
the operating-arm of the catch-leverw, asshown
in Fig. 1. Now, in all the normal movements
of the armature m and armature-lever 7 down
or up to regulate the position of the carbous
the pin w does not touch oraffect the trigger-
lever v,

The armature-lever,in producing its regulat-
ing movement, plays of course between the
spool-heads of the magnets % [, as seen in Fig.
1, and its play is limited by the pin 2, which
projects from the lever toward each spool-
head. Now, the armature-lever may be raised
to the limit of its up motion to produce the
feed of the carbon, where the stop-pin @ will
strike thehead of theshunt-magnet %, (see Tig.
1,) yet the tripping-pin 2 on the armature will
not touch oraffect the trigger-leverw, although
it will closely approach it, as seen in Tig. 1.
Now, when the armature-lever is thus raised
to the limit of its up motion the carbon-holder
should of course descend freely to give the
necessary “feed” to the carbons. If, however,
thecarbon thus fails to feed—on account, say,of
somederangementof the gearing or other mech-
anism, or from any other eavse—the carbon
points will then continue to burn apart, thus
increasing the length and resistance of the are
and correspondingly increasing the strength
of the shunt-magnet k. Now, the parts are so
adjusted that when the arc gets seriously or
dangerouslylong—sayhalf of aninchif thenor-
mal length be one-quarter—the shunt-magnet
will become sufficiently strong to bodily lifs the
armaturemaslight distanceoff the armature le-
verd,or,rather, off the pivotal points ofits trun-
nion-serews m/, (see Iig.1,) for in this lamp it
is to be noted that the armature is capable of a
limited upward play on its trunnion-screws by
reason of the short downwardly - extending
slats y on the sides of the armatuare, in which
the pivots of the serews enter, as shown by the
dotted lines in Fig. 1, whereas heretofore the
armatare has been trunnioned to the armature-
lever without play. Thisindependent npward
movement of the armature, after the armature-
lever is raised to the limit of its up motion,
will, as may be readily seen on reference to
Fig. 1, force the trip-pin w against the end of
the trigger-lever v, thereby moving the lever
80 as to depress its hooked end and release
the safety-switch, which will now be instantly
moved by its spring «’ so as to throw the
switch-hammer ¢ into firm coutact with the
contact-face p’”, thereby instantly extinguish-
ing the lamp and cutting it out of circuit, and
at the same time establishing a free passage
for the current to the other lamps in the cir-
cuit, for it will be noted on reference to Tig. 2
that when the safety-switch is thus closed the
current will flow directly from the positive post
o through the kead a to the switch-lever ¢, and
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thence to the negative post, and off to the next
lamp. Now, in order that the strength of the
shunt-magnet & shall not have to increase to
a very great extent in order to bodily lift- the
armature m and trip the safety-switch, a part
of the weight of this armaturé is always sup-
ported by a spring, %', which encireles the pin

~w and bears at its lower end on a washer,

which rests on a bridge, 2, fixed to the arma-
ture-lever, and " at its upper end bears on a
collar, ', adjustably fixed on the pin by the
set-screw shown. Hence, as the tension ofthis
spring is increased by setting the collar down,
the lifting power of the shunt-magnet will be
more assisted and the switch will be tripped
by a smaller departure from the normal arc,
whereas, if the tension of the spring is re-
duced by setting the collar up, the shunt-mag-
net will be less assisted and a greater length
of arc will form before the safety-switch be-
comes tripped and closed. Hence the adjust-
ment of the collar w’ determines the limit in
the length of are allowed before the lamp will
be automatically extinguished. When the de-
fective lamp is thus extinguished and cut out
of circuit the attention of the attendant will
thus be called to the same; and in going to
examine the lamp to remedy the defect he will
first close the hand-switch p, as shown by
dotted lines in Tig. 2. This movement of the
hand-switeh, as will be noted, by reason of its
arm p'* contacting with the hammer ¢ of the

. safety-switeh,will automatically move the ham-
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mer into its cocked or open position, where it
will be immediately engaged and held ready
for its next automatic action, if ever required.

In Fig. 1, to illustrate this cocking action,
the closed position of the hand-switchisshown
by dotted lines and the open position of the
safety;switch by full lines; and-it may be also
noted that the contact-face p”’ of the hand-
switch, when moving to set the safety-switch,
scrapes angularly against the contact-face of
the safety-switch, and this keeps the surfaces
bright and clean to insure good conduction.
Hence when the hand-switch is thus closed it
not only opens and cocks the safety-switch for
fature action, but still keeps the defective
lamp out of cireunit, so that the attendant can
examine the mechanism of the lamp and ad-
just it or remove the defect without fear of re-
ceiving a shock or of establishing the are be-
fore the lamp is ready for action., If he finds
that the defect is easily remedied without re-
moving the lamp or sending it to the repair-
shop, or if he finds, for instance, that there
is no defect in the lamp mechanism, but its ex-
tingnishing was due simply to the breaking or
exhaustion of one of the carbons, he will, atter
correcting the derangement, open the hand-
switch, as shown by full lines in Fig. 2, which
will throw the lamp again into full luminous
action, while the safety-switch remains sef
ready for action, if ever necessary. Thisopen
position of the two switches is shown by full
lines in Tig, 1; and it may be here noted that

as the hand-switch is thus thrown open it will

break contact with the safety-switch before it
breaks contact with its seat s. Consequently

-any spark that may be emitted at the break-

ing of the switch-circuit will not be emitted at
the safety-switch, but at the seat s of the hand-
switeh, which, however, will do no injury, as
the contact-surface here is large and frequently
subjected by the motions of the band-switeh

to strong frictional serapes, which will keep

the parts in good electrical condition.

It will therefore be seen that this safety-
switch mechanism fulfills all the important re-
quirements stated at the outset, and is simple
and efficient in action and complete in its ca-
pabilities. - Farthermnore, no other magnets or
armatures are used to operate the switch de-
vices than those usually employed and neces-
sary for the carbon-regulating mechanism, and
the safety-switch is always set for action by
the necessary motions of the hand-switeh.

While I, of course, greatly prefer to employ
the armature of the regulating shunt-magnet
to operate the safety-switch, yet a- special
shunt-magnet might be employed for this pur-
pose, but in combination with my antomatic
switch-releasing devices; or, again, in lieu of
a shunt-magnet operating by an‘increase of
attraction due to increased arc, a magnet ar-
ranged in the direct circuit and operating by
decrease of attraction due to the same cause
might be arranged to operate or release the
safety-switch, for it may be readily seen that
the peculiar form of the switch setting and re-
leasing devices is not confined to any partic-

ular kind or arrangement of operating-magnet.

Instead of employing a spring, «/, to give a
constant tendency to close the safety-switch,
any equivalent might be used—for instance,
a weight or a magnet; but these are not rec-
ommended. ‘

What I claim is— :

1. The combination, in an eleetric-are lamy,
of a safety-switch acting when closed to cut
the lamp out of cirenit, a spring or equivalent
device acting constantly to close the said
switch, a trigger catch or latch acting to hold
said switch open, and an electro-magnet cir-
cuited in such relation with the arc that an
abnormal length of arc shall cause the arma-

ture or movable part of said magnet to trip -

the said trigger-catch, release the switeh and
allow it to spring closed, and thereby auto-
matically throw the abnormal lamp out of cir-
cuit, substantially as herein set forth. -

2. The ecombination, in an electric-arc lamp,
of an electro-magnet circuited in operative re-
lation with the arc and a corresponding arma-
ture operatively connected with mechanism
for regulating the positions of the carbon-
points, with a safety-switch arranged in oper-
ative relation with the said armature, con-
structed to be normally open, but when closed
to cut the lamp out of eircnit, and an opera-
tive connection from the said armature to the
said switch, having an idle play or movement
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daring the normal feeding movements of said
armature, but which connection actuates the
switch and closes the same when the said ar-
mature moves beyond the limit of its feed-mo-
tion due to an abnormal length of are, sub-
stantially as herein shown and deseribed.

3. The combination, in an electric-are lamp,
of a safety-switch normally open, but acting
when closed to cut the lamp out of circuit, an
electro-magnet circuited in a shunt from the
arc-circunit, a- corresponding armature opera-
tively connected with mechanism to feed or
regulate the position of the carbons, and hav-
ing a limited idle play in its connection with
said mechanism and an operative connection
between said armature and safety - switch,
whereby the armature becomes independently
moved from the regulating mechanism when
the latter 1s moved to its feeding limit by an
abnormal attraction of the shunt-magnet due
to abnormal are, and thereby operates the
safety-switch to throw the abnormal lamp ont
of circuit, substantially as herein described.

4. The combination, in an electro-lamp, of a
hand-switch adapted for voluntarily circuiting
or decireniting the lamp, with a safety-switch
adapted to close automatically by the mechan-
ism of the lamp on the formation of abnormal
arc or abnormal separation, the said safety-
switeh being arranged in operative relation
with the hand-switch, whereby the closing and
opening of the hand-switch antomatically set
the safety-switch in its open position, substan-
tially as herein set forth.

5. The hand-switch p, formed with a contact-
face, p’’/, on one arm thereof, in combination
with a safety-switch hammer, ¢, with means
for retaining the same in open position, and
arranged when elosed to contact with said face
', whereby the movewment of the hand-switeh
will move and set the safety-switch, substan-
tially as herein shown and described.

JAMES J., WOOD,

Witnesses:

Cras. M. HiGGINS,
M. J. LEONARD.
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