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EPECIPICATION'forming_ part of TL.etters Patent No. 367 568, dated August 2, 1£€87.
- Application filed October 26, 1£86.

Serial No. 217,239, (No model,)

To all whomy it may concerm:
~ Be it known that we, MERLE J. WIGHTMAN
and HERMANN LEMP citizens of the United
States,and residents of Hartford,in the county
5 of Hartford and State of Couuecblcut have in-
vented certain new and usefal Dlectl ic-Are
Lamps, of which the following is a specifica-

tion.

Our 1nventmn relates to electric-arc lamps
ro of the class in which the carbon-feed mechan-
ism engaging with the carbon or carbon-car-
rier is %ustfu ned on a suitable support that 1s

subjected, while thelamp is burning normally,
to the sole action of a derived-circull magnet |

5 acting in opposition to a suitable retlactm.
In l"lmps of this character the carbon-feed

mechanism is contrelled in itsaction by a suib-

able detent mechanism which releases the
feed mechanism when the support i1s moved
2o through inerease in.the length of arc and con-
Sequent increase in the pu]l of the derived-cir-

cuit magnet, a movement in the opposite di-

rection by the action of the retractor serving

- to Dbring the feed-controlling mechanism to
25 rest.  With this corganization of lamp some
additional means must ordinarily be employed
“to move the support for the feed mechanism,
so as to cause the formation of the are and to
leave the support of the feed mechanism in

30 proper position to permit theoperation of the

lamp to go on under the sole control of the

delwed cireuit magnet.
“Our invention consists in an improved com-
“bination and novel organization of apparatus
35 whereby this result may be effected.
QOur invention consists, also, in certain de-

tails of construction, Lh'ﬂ] will be set out in

the following descuptwn and will then be
specifically recited in the claims.

-Our invention comprises the following gen-
eral combination of apparatus: The car bon or
carbon-carrier is sustained while the lamp is
in action on a suitable lever or other support
carrying a feed-controlling mechanism which
.45 engages with the earbon or carbon-carrier and

holds the same from feeding downward while
the arc is normal. Aetmn' on said supportin
opposite directions are a derived-circuit mag-
net and a retr actor the magnet acting in ach

10

iy

‘may be of any suitable character for permit-

vention,

rection to lower the support, and with 1t the
feed-controlling mechanism engaging with the

carbon, while the retractor, if unopposed by
the mwneb to a sufficient degree, will raise
the Supporb The detent or 1elm%1nw devieces

50
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tmﬂ‘ the feed-controlling mechanism to free

the carbon or carrier, so that the same may
fecd whenever the Snpport acted upon by the
derlved .cireuit magnet and retractor,is moved
by the magnet Lhmun‘h an 1ncrease of 1its

power produce{l by increase of the normal

length of arec.

Combined with the Lunp is any suitable de-
vice for freeing the carbon or earrier when the
lamp 1s out of action, so that the apparatus
may start with the mlbons 1n confact.

The organization is completed in all the.es-
sentials necessary to full operation by an elec-
tro-magnet whose coils are in the br anch or
circuit passing through the earbons,and which,
when excited, acts on Lhelevel or other supporb
for the feed-controlling mechanism through
suitable intermediate mechanism properly ar-
ranged and constructed to permit the main
mag Ynet to depress the sapport, and with it the
feed. controlling mechanism, and then to free
sald support after the same has been depressed
to a suitable .extent, the retractor then com-
ing into play to Lift the support and form the ,
arc. The main-circuit magnet remains in ¢ir- 8o
cuit; but on turning off the current its pfuts
resume their orlmnal position.

The devices which free the earbon when the

i |
-

lamp is out of action are thrown in operative

position when the current 1s first turned on,
so that thesubsequent operations of the hmp’s
mechanism may proceed without interference
from them.

~In the accompanying dmwmns Figure 1 1s
a side elevation of a lamp embodyllw our in-
showing the position of the parts
when the lamp is out of action. Iig. 2 1s a
side elevation looking {rom the opposite side
of the lamp. Xig. 3 18 a view showing the po-

Q0

sition of the parts when the intermediate cateh
or lateh between the main-circult magnet’s ar-
matureand the derived-circuit magnet’s armas-
ture is about to free the latter from the influ-
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ence of the main-cirenit magnet.
the position of the parts during normal opera-
tionofthelamp. Fig.5isacross-scetiononthe
line z z of Fig. 1. Fig. 6 is a diagram of cir-
cuits, showing the eonnections of the magnets
employed. Iig. 7 shows, in side elevation, a
modified construction of apparatus whereby
the carbon-carrier may be freed when the lamp
18 out of action. |

A indicates a lever or other suitable support
mounted in proper bearings in thelamp-frame,
and Cindicates an eleetro-magnet of any kind
In a derived circuit around the lamp, said
magnet being employed for the purpose of
moving the lever or other support A when the
fced of the carbon is to take place, and in op-
position to a suitable retractor, consisting, in
the present instance, of a weight, W, sup-
ported from the opposite end of the lever A.
An additional adjustable retractor is indicated
at W+, Iig. 2. Bleetro-magnet C is connected
with the lever or support A by hanging the
movable core C* of said magnet to the lever
In any proper manner. Itisobvious that any
other construction of electro-magnet might
be employed for the purpose of actuating said
lever.

1The carbon-carrier which supports onc of
the earbons of the lamp—as, for instance, the
upper carbon—1is indieated by the letter D.

Mounted on thelever Ais a feed-controlling
mechanism, of any suitable kind, which nor-
mally engages with the carrier B, soas to pre-
vent the same from feeding while the are re-
mains abt normal length.

The 1feed-controlling mechanism we have
shown 18 of the type which comprises as its
essential features a wheel gearing with the car-
bon-carrier by any suitable mechanical de-.
vices, and provided with a detent arrange-
ment connected directly or indireetly with the
wheel, and of such construction that when the
lever A 1s moved by the derived-circuit mag-
net, 1n obedicnce to an increase in the Iength
of arc, the wheel will be free to rotate, and
thus permit the carbon-carrier to move down-
ward. Under normal condilions the wheel is
locked from rotation and the earbon renmains
stationary. |

In the present case we have shown a form
of clock-work mechanismsometinies employed
n electric lampsg, and consisting of a train of
wheels mounted in the lever or frame A and
connected with a wheel, D, with which the de-
tent devices engage. |

The wheel D 1s here shown asa brake-wheel,

with which a brake, E, mounted in a down-

ward extension {rom the frame A, tends norv-
mally to engage, so as to hold the wheel D
from movementuntil the brake-leveristhrown
offof the brake-wheel by engaging with arcleas-
ing-stop—such, for instance, agindicated at I

T'he clock-work mechanismisprovided with

- theusual pawl-and-ratehet conneetion between

the wheel D and the carrier 13, so that the car-
rier B may be wvaised without rotating the
wheel D, or vice versa. The wheel or pinion

Fig. 4 shows |

L
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engaging with the carrier might rotate when
the end of the lever A on which said pinion
19 supported is depressed.

In the present embodiment of our invention
the carbon-carrier I3 is mounted on the side of
the fulerum of A, opposite the weight or re-
tractor W, and nearest the end of the lever to
which the derived-circuit magnet is attached
or connccted, 8o that, as will be obvious, if the
lever or support for the carbon-carrier be de-
pressed by any suitable means and then re-
leased, the weight W, if at the same time the
wheel D be held from rotation, will pick up
the earbon-carrvier and form the are.

An electro-magnet whose coils are of low
resistance and are placed in the cireuit to the
carbons, as indicated in the diagram,is shown
ab (.
type, and is provided with an armature-lever
or other movable device actuated by the elec-
tro-magnet, and indicated at H. Said lever or
support i1s provided with a retractor, which
1n operating on said lever has no effect upon
the lever or support A, being entirely inde-
pendent thereof.

Between the lever Hand the support A is a
suitable latch, catch, or slipping eonnection of

This electro-magnet is of any desired

70
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proper kind to permit the lever TI to actuate Qr

the lever A when the former lever is drawn

up by the power of the electro-magnet, but to
become disengaged so as to free the lever A
from the influence of the magnet (& when the
feed-controlling mechanisny, consisting of the
wheel or pinion engaging with the carbon-car-
rier BB, has been lowered to the proper point
for permitting the are to be formed on a re-
verse movement of the support or lever A by

the operation of the retractor W. A form of

catch or latch-suitable for this purpose is in-
dicated at I, and is shown as consisting of a
lever pivoted on the lever A and having a
catch or pawl-tooth at ¢, with which a projec-
tion or catch, indicated at b and formed on or
attached to lever II, may engage. The lever
I 1s given a free movement to a limited extent,

80 that the catceh b may slip back under the

pawl or nose ¢ when the armature-lever I1 is
retracted from the position indicated at Fig. 4.
The lever I islimited in its movements by :
pin, /, which projects into an opening formed
In the end of the lever I, as clearly shown in
the drawings.

In the form of ourinvention shown in Figs.
Lto b of the drawings the releasing stop or de-
tent /18 also carried by the lever . When
sald lever is fully retracted and the welght W
18 down, which is the position that the parts
assume when the lamp is out of action, the
brake-lever 1s held out of engagement with
the brake-wheel by resting against the detent
orstop I, When thelever I is drawn.up by
the magnet G, the detent-stop I is moved to
one side and the brake-wheel D is locked, be-
cause the brake cngages with the same.

The operation of the devieces as thus far de-
scribed would be as follows: When no enrrent
flows on the cirenit, the parts -are in the posi-
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tion shown in Fig. 1, thé left-hand end oflevér-

A being depressed by the weight W and rest-
Ing upon the supports W? attached to the

frame of the lamp. The armature-lever H is

1n posifion to engage with the latch or cateh,
as shown, and the carbon-carrier B is free from
the restraint of the feed-controlling mechan-
18m, because the stop / holdsthebrakel away
fromi the wheel D, and the wheels are frce to
rotate. The carbons are therefore in contact,
and there is a {ree path for the current in the
lamp through the carbons and through the
matn-circuit magnet . When the currentis
turned on, the electro-magnet C is but weakly

= excited, while the electro-magnet G acts with

full power and draws up its lever H, which,

through the eatch, moves the support for the
feed-controliing mechanism into the position

shown in Fig. 3, where, as will be seen, the
catch 1s about to be disengaged, owing to the
movement of the two parts of the same in di-
verging paths. On alittle farther movement
the parts are freed, and the lever A, which
has, by the power 01 ‘the main-cireuit mmn net
G, been thrown to the position indicated in
I‘w 3, is now moved in the opposite direction
by the weight W. . Inasmuch as the stop It
has been moved over to the right in a diree-

tion away from the brake-lever,the Jatter dur-

ing the reverse movement just mentioned en-
gages with the brake-wheel D and holds the
feed-controlling mechanism {from movement,
so that the carbon-carrier B is by such reverse
movement lifted, thus forming the are. In
this operation the derived - cucmt magnet
gradually acquires oreater power by reason of
_cuuent through 1t,
finally the balance between 1ts pn]l and the pull
of the retractor is established, so that the parts
come to restin about the positionshownin Fig.
4. Bysuitable adjustment of the retractor this
position of rest may be made one at which
a normal arc may exist. The electro-magnet
G, being still in eirenit and excited, holds the

lever I in the position shown in Fig. 4, and the

-stop IP 18, as will be seen, slightly removed

50
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from contact with the brake-lever. Ilinow the
arc increase in length by burning away of the
carbon,the delwed circult magnet will tilt the
lever and will bring the brake-lever against
the stop Ity so as to release the brake-wheel
and per mit the carbon tofeed,in obvious way.
When the current is tmned off, the arma-
ture-lever II falls back to the posmon shown
in Fig. 1, theleverIof thelateh rising slightly
to permit the projection b to pass the nose «.
I1f, for any reason, the carbonshould overfeed,
t]le derived-cir cmt magnet will lose 1ts power,
and the weight W will ]1fb the carbon so as to
re-establish an are. - |
We do not limit ourselves toany particular

form of catelh or lateh, sinee any mechanism

by which the lever I may be temporarily
connected with the lever A and may then,
after the lever A has been moved by the oper-
ation of the magnet G or depressed to a proper

until

extent, disconnect levers H and A,will answer

the purposes of our invention.

When the lamp goes out of action,it will be
obvious that the stop I' returns to position
where it will release the feed - controlling

mechanism, so that the carbon - carrier may -
feed downward.

It will be apparent that by
thus supporting stop Fand operating it by the
magnet G said stop is made to do doubleduty—
that is to say, it acts as a means for permitting
the carbon to come into contact with the oppo-
site carbon,when the lamp 18 out of action,and
also, when moved Into a new position by the
Opemtmn of the magnet C, to act as the nor-
mal feed-releasing Stop or detent which frees
the feed-controlling mechanism when a feed
of the carbon 18 desirable.

It will be apparent that 1nm any lamp organ-
ized as above described the retractor for the

armature-lever H has no influence in deter-
mining the position or condition of the sup-

port for the feed. controlling mechanism, as is
the case in some -previously-patented inven-
tions, but that the levers A and H and their
retractors act independently of one another
in all respects excepting at the instant the

‘lamp comes into operation, when the levers A

and H are temporarily connected through me-
chanical devices by which the power of the

I magnet G may be exerted for starting the lamp
by moving the support for the feed-controlling
“mechanism.

1"_7.‘_"3
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In the drawings, Fig. 7,. I have shown an-

other way in whmh the ("ubon may be freed
from the control of the feed mechanism when
the lamp is cut of operation. In this figure,
also, T have shown another form of detenb
meclnm%m such as 18 Sometlmes empioyed 1n
the art.

The main-cireuit m: agnet G and its lever H,
with the devices for Connectmﬂ‘ the same tem-
porarily to the lever .A, are omltte{l for the

sake of simplicity. o

The lever A is piveted at the point P? and

the feed controlling mechanism consists of a

wheel gearing with “the earbon: carrier, which
wheel cmme(‘:L% with and turns an esca,pement-
wheel, 17, of any usual form, with which en-
ﬂ-“westm anchor- escapement, d"" pivotedin suit-
‘lble supports and provided w1th a retarding
vibrating weight, W~

~ The wheel 12 is locked from movement by
the Jocking of the anchor-escapement &,
through engagemenb of an arm, ¢, 1)1‘0jecting
from the anchor-escapement, with teeth or se-

‘rationson the pivoted lever 1% which takes the

place of the brake-lever in the previous form
of lamp, and 1s pivoted on an arm extending
downward from the lever A. |

A stop, I, serves to release the anchor-es-

capement, sothat the carbon may feed by mov-

ing the lever I away from engagement with
the arm ¢%. The stop T, mste-md of being
mounted on a movable Suppmb, as in Ifig. ]
is mounted on a fixed support. |

In order that the carbon- carrier may be free
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when the lamp is out of action, I mount the
core C’of thederived-circuit magneton alever,
R, which is in turn pivoted on the support A
and 18 limited in its movements by two stops,
M M.

A comparatively-light spring, s, connected
ab one end to the lever A andat the other tothe
core (7, serves when the Iamp is out of opera-
tion to lift thecoreand move the opposite end
of the lever R, so that an incline eam-surlace,
k, will disengage the anchor from the egcape-
wheel. |

The pivols of the anchor are suitably
mounted 8o that they may have a slight play

to and from the escape-wheel, and to a suffi- |
cient extent to permit the anchorand escape-

wheel to be disengaged or to be brought into
engagement. When the lever IR is drawn
down into the positionshownin the drawings,
the anchor 1s drawn into engagement with the
escape - wheel by the cam - surface, and the
wheel can therefore turn with a retarded move-
ment only. |

When the Iamp is out of action, eore C* is
raised by the spring s and the lever R rests
against stop ».  On turning on the current the
whole frame or support A will be dipped in
the manner deseribed in connection with the
previous figures,and will then be snddenly re-
leased, whereupon the weight W, which is suf-
ficient to raise the carbon-holder and core €7,
will throw the lever or support A in the re-
verse direction with a sudden quick move-
ment. On this action the inertia of the core
%, being opposed only by the light spring s,
will cause the lever A to bring stop m against
lever IR, thus putting the parts into the posi-
tion indicated, so that the anchor will engage
with the escapement - wheel and retard its
movement, Anarcistherefore formedthrough
the raising of the carbon-carrier, and the de-
rived-circuit magnet C, gradually acquiring
power,will hold the core ¢* down. Thelever

R,being now engaged with lever A by stopm,
can move sald lever so as to produce a feed of

the carbon by causing the detent-lever 17 to re-
lease the escape-wheel.

Other plans might be employed without de-
parting [rom our invention for releasing the
carbon-carricr when the lamp is out of action.

The special construetion of lamp shown in
IFig. 7 will be made the subject of a separate
application.

What we elaim as our invention is—

1. The combination, in anelectric-are lamp,
of aderived-cirenit magnet, alever supported
oractuated thereby and carrying feed-control-
ling mechanism engaging with the carbon-car-
ricr, detent deviees for {reeing said mechan-
Ism when the lever is retracted so as to per-
mit the carbons to feed together, a main-cir-
cuit-starting magnet continually in circuit
while the lamp is in operation and having an
armature mounted independently of thelever,
and intermediabe mechanism wlhereby thesaid
magnet may {irst engage with and tilt the le-

rclease the same to permit the retractorof the

lever to lift the carbon and form the are.

2. The combination, in an electric-arelamp,
of a carbon or carbon-carrier supported on a
lever actuated in opposite directions by a de-
rived-cireuit magnet, and a retractor tending

to pull the lever in a direction to 1ift the ecar-

bon-carrier, a feed-controlling device engag-

Ing with the carrier and also supported by

the lever-detent deviees for freeing the car-
bon-carricr when the lever is fully retracted,
and amain-eirenit-starting magnet and a catch
operated thereby for depressing that end of the
lever which supports the carbon-earrier, so
that on the disengagement of the cateh the re-
tractor may act to raise the carbon and estab-
lish the arc.

s. 'T'he combination, in an electric-arc lamp,
of a carbon-supporting lever, a derived-eir-

~cuit magnet, a retractor therefor tending to

raise the carbon-carrier, detent devices for
freeing the carbon when the lever is fally re-
tracted, a main-circuit-starting magnet and
catch operated thereby for temporarily de-
pressing the end of the lever carrying the car-
bon, and means for simultaneously withdraw-
ing or moving the detent devices out of oper-
ative position, so that when the lever is freed
the carbon will be prevented from feeding as
the retractor raises the same to form the are.

4. The combination, inan ¢lectric-are lamp,
of a carbon-supporting lever carrying the feed-
confrolling devices, a derived-cireuit magnet
acting on the lever in a dirvection to lower the
carbon, a retractor acting on said lever in a
direction to raise the carbon, detent devices
supported on the armature of a main-cireuit
magnet, and an intermediate cateh between
sald main-eircuit magnet and thelever, where-
by the lever may be tilted so that the retractor
may, on reversing the movement of the lever,
raise the carbon and form the are. |

5. The combination, with the carbon-sup-
porting lever A, a derived-cireuit magnet con-

neeted with the lever, and a retractor tending

to move the lever in a dirvection to bilt the ear-
bon, of a main-circuit-starting magnet and an
Iintermediate cateh, as set forth, between said
magnet and the carbon-supporting lever, as
and for the purpose deseribed.

6. The combination,with the lever support-
ing the ecarbon and cearrying the feed-control-
ling mechanism therefor, of a retractor tend-
1ng to raise the earbon, & main-circuit-starting
magnuet, and a deviee mounted independently
of sald lever for releasing the feed-controlling
mechanism when the lever is retracted, said
device Dbeing operated by the main-cireuit
magnet and moved thereby out of releasing
position, so as fo permit the retractor to 1ift
the carbon.

7. The combination, with the lever A, the
carbon-carrier supported thereby, a retractor
tending to lift the carbon, a gtarting-magnet
for depressing the end of the lever carrying
the carbon, and @ releasing-stop for the feed-

ver from its fully-retracted position and then | controlling mechanism supported by the arma-
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a carbon-supporting lever operated in oppo-
site directions by the derived-circuit magnet

“controlling dewces that engage mth the car-

latter has been lowered to a predetermined ex-
of a derived-circuit magnet and armature-le-

sition to be lowered by the magnet and raised
by the retractor, a releasing device for freeing

S ' 367,568 — - 5

ture of the main- cwcmt magneb 111{]ependently F
of lever A.

8. The combination, in an electric lamp, of |

and by a retractor, a releasing-stop for freelnn
the carbon when the lever is fully l‘ebmcted
and a magnet in the arc circuit for moving
sald 1eleaamg stop 1nto normal pos1t10n when
the lamp 1s started.

9. The combination, in an electric-are lamp, |
of a support &Ctﬂ’lted by the derived-circuit
magnet and sustaining the feed-controlling
mechmmsm that engages with the carbon _01"
carbon-carrier, a retractor whereby the sup-
port is lifted when. the lamp 1s out of action,
means for releasing the carbon-carrier when
the support is thus lifted, and a starting-mag-
net continually in the are circuit having tem-
porary mechanical connection with the said
support at the instant the current is turned
on, as and for the purpose described.

10. Thecombination,inan electric-arclamp,
of a derived-eircuit mfwnpt and carbon-sustain-
ing support actuated ther eby 1n a direction to
lower the carbon, a retractor by which the sup- |
port 18 lifted, mefms for relcasing the feed-

i,

bon When_ the lamp 18 out of action, a main-
circuit-starting magnet continually in circulit,
which depresses thesupport to start the lamp,
and means for disconnecting the armature of
said magnet from the said support when the

tent. | |
. Thecombination,inanelectric-arclamp,

ver therefor, a carbon -sustaining and feed-
controliing device mounted on the lever in po-

the carbon when the lamp is out of action, a
starting-magnet in the are circuit of the lamp,
an armature-lever therefor,intermediate mech-
anism connecting said lever with the lever of
the derived - circuit magnet, and means for
throwing the releasing devlce oub of action
when the lever is depressed preliminarily to

the formation of the are by the operatlon of
the retractor for said lever.

eleetro- maﬂ‘net in a low-resistance circuit hav-

12. The combination,inan electl lc-arc lamp,
of the support for the carbon -supporting and
feed-controlling device, a retractor by which |
the same is held lifted when the lamp is out of
action, means for releagsing the carbon-carrier 55
when the lamp is out of aetmn, 2 main-cireult-

starting magnet, and an intermediate latch

throuo‘h which the starting-magnet depresses
the lever said latch being Sulta,bly arranged,
as descmbed to permit free movement of the
engaging devwes in the opposite direction.

13. The combination, with the armature-
support for the delwed circuit magnet, of a
starting-magnet, and a feed- releasuw devwe
%upperted lw S"tld magnet mdependently o1 65
the support for the ql'mature of the derived- -
circuit magnet and arranged in position to
permit the carbon to feed when the lamp 18
01113 of action, as and for the purpose deseribed.

. The combination, with.the derived-cir- 5o
cult nnn net, lever actuated thereby and car-
rying the GELI‘bOIl feed-controlling mechanism,

a retractor acting on said lever in a direction

to form the are, a brake carried by the lever
and governing the action of the feed-control- 7:
ling mechmlsm, and a releasing-stop for said
brake mounted on a movable support, and a
magnet in the are branch for actuating said
suppmt as and for the purpose described.

15. The combination,inan electric-arclamp,
of a feed-controlling mechanism engaging with
the carbon-carrier and mounted on a support
actuated in opposite directions by a derived-
cireuit magnet and a suitable retractor, an

380
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ing a 1etmetor operating on the armature-le-
ver of said magnet solely, and a catch or lateh,
substantially such as deser ibed, between S&Id
lever and the sald-support, -whereby the low-
resistance magnet may actuate the support to go
start the ]‘me into operation.

- Signed at Hartford, in the county of Hart-
ford “and State of Connectmut this 27th day of
September, A. D. 1586.

MERLE J. \VIGHTMAN
IIERMANN LEMP. |

Witnesses:
J. A. DALZELTL,
A. C. KENDALT.
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