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Lo aul whotn T8 el CORCerin:

Be 1t known that I, ELTHU TIIOMSON, & citi-
zen of the United Stfl,tes and aresident of Lynn,
in the county of Essex and State of Massachu.
setts, haveinvented certain new and useful Im-
provements in Klectric-Are Lamps, of which
the following is a specification.

My invention has for its object the produc-
tion of a simple and effective arc-lamp, in
which the proper feed movements of the car-
bons shall be controlled by the action of ade-
rived-cireult coil or magnet of high resistance
working in opposition £o or combination with
a spring or other suitable retractor.

My invention relates more especially to
means for starting the lamp into action by the

- provision of a coil or magnet in the carbon-
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circuit, which shall supplement or assist the
derived-cireuit magnet in bringing the feed or
governing mechanism of the lamp into proper
operative position at the instant the current
18 turned on, and shall immediately thereafter
be shunted or cut out of circuit and held out,
so that the operation of adjusting and feeding
the carbons may proceed under the joint con-
trol of the high-resistance magnet and its re-

tractor '\leh(}ut the assistance or intervention
of said starting or auxiliary coil in the main
cireuit with the carbons.

- My 1nvention also consists in the combina-
tlion, with the mechanism of an electric-arc
hmp in which feed of the carbons is produced
by the increase of magnet-power in a derived-

“clrcuit magnet, of auxiliary releasing devices

which, 1n the retracted position of the mag-

net’s 11*matu1'e will permitthe carbonstorun
together, means actuated by the first flow of
current for adjusting or bringing the mechan-
1sm controlled by the derived-circuit magnet
into proper feed-regulating position, and suit-

able cut-ount or neutrallzlnﬂ* devices,whereby,

“attersuch adjustment has been brounht about,

sald means may be rendered in operatl ve and
retained in such condition, so that the opera-
tion of the lamp may go on by the controlling
action of the derived-circuit magnet only.

My invention consists, fm:ther 1n eertaln
combinations and details that will be herein-
after described, and then pomted out in the
claims.

The auxiliary or Bt“u"tmg coil or maﬂnet may | device may be energized.

(N o nodel)

e e TTE——

act directly upon the armature for the de-
rived-circult magnet, so as to assist the latter
In drawing the ar nmtme from its extreme re-

tracted POSIEIOH and may be, as I have herein- 53

after shown, a separate mag net or said coil
may be wound upon the same core with the
derived-cireuit coil. The auxiliary coil, ac-

| cording to the arrangements herein deseribed, |
18 1In a circuit closed by the contact of the car- 60

bons. Itisautomatically cutout by asuitable
switch device or circuit-controller acted upon
when the derived-circuit armature shall have
moved the lamp mechanism into normal or

feed-regulating position, and the cut-out de- 635

vices are of suclh construction that said coil
remains cubt out despite the movements made
by said armature in controlling the carbons,
so that the usual operations may take place

under the control of the derived-cirecuit mag- 70

net without the intervention of said auxiliary
coil. Said cut-out devices may be worked or
brought into action by the movement of the de-
rived-circuit armature, or by any other devices

whose movement 18 8o timed or controlled as to 75

cut out the coil or magnet or otherwise render
1t Inoperative when, through the assisting ac-

tlon of said coil, the feed-controliing mechan-

1Ism has been broufrht to such a pomt that the

proper adjustment Tand feed of the carbon may 8o
be intrusted to the conjoint action of the de-

rived-circuit magnet and its retractor. This
point 18 ordinarily the point at which a feed of
the carbons would be permitted if they were
separated and free to move.
coll may be kept out of circuit or inoperative
by any suitable deviee, mechanical or mag-
netic. I have herein shown and claimed a
mechanieal trip device for this purpose; but

other devices may be employed, and I have go

desceribed and claimed in another application
magnetic devices. The feed-regulating mech-
anism of the lamp herein shown is not only
released when the derived-circuit magnet ac-

quires a predetermined strengthe owing to 1m- g5

crease in the length of are, fmd overcomes its
retractor, but %150 when said armature is re-
tracted to 1ts extreme position. The release
in the latter position permits the carbons to

run together, and thus provides a circuib at roo

starting whereby the auxiliary coil or other
Bsuch release may

The auxiliary 85
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be eftected by any suitable device, but pref-
crably by an auxiliary stop or detent. The

- mechanism or the stop as well as the mechan-
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Ism may be moved 1n bringing the lamp into
operative condition. Ihaveshown both meth-
ods, but do not limit myself in this respect,
1]16 essence of the 1nvention, so fax
head 18 econcerned, consisting in arranging the
parts or 1)1?0‘\*‘iﬂ'i11g‘ any suitable means where-
by the feed mechanism may be released in the
retracted position of the derived-eircuit ar-
mature belore starting of the lamp, bringing
the mechanism into operative position when
the current 1s turned on, and then leaving the
lamp to the sole control of the deriv ed cirenit
magnet and its retractor.

II;Lv111g explaimed the genceral principles of
my invention, I will procecd to deseribe some

of the devices that may be used and some of

the forms that the apparatus may take in
practice.

In the accompanying drawings, Ifigure 1 is
an elevation of a lamp constructed in accord-
ance with my imvention. Fig. 2 illustrates a
modification of the magunetic arrangements.
Fig. 3 1llustrates the position of the mechan-
1sm when the lamp 1s In operation. Fig. 4 is
a modification of a switching or circuit-con-
trolling device. Ifig. 5 shows o modification
of the releasing devices for the feed mechan-
ism.  If1gs, 6 and 7 show in detail approved
forms of switch-contacts. Iig. 8 shows a form
of the lamp-magnet. Fig. 9 shows another
arrangement and constr uction of the switch-
g deviees and of the detent or releasing de-
vices., Ifig. 10 illustrates a modification.

s 1ndieates o coil of high resistance in a de-
rived circult around the carbons, and acting
by means ol & core and armature, B, upon a
lever, L, in opposition to a retracting-spring,
>, or other retractor. These parts are of .Lmy
desired constructions, and are designed to con-
trol the position of the carbons in any usual
way. Thearmature may beaperforated arma-
ture, and the pole end of the core conoidal, as
shown, and as described in a patent J]lC‘ldV
1ssued to me, for the purpose of giving o uni-
form 1‘1’1:1gn.et.ic pull 1 all positions of the ar-
mature for the same strength of current. The
parts might be otherwise constructed or ar-
ranged to give the same result.,
the preferred construction.

The lever 1, through a link, D,or otherwise,
oives motion to a feed- contr ollmﬁ mechanism
of any desired kind-—sueh, for 1118‘5*’1110@, as 4
clamp or cluteh properly Arran egedtoraise the
carpbon when the retractor S prevailg, and to
permit o release of the carbon when, through
an inerease of are length, the eoil K YCCelves

an increased,pr 01}01’[;1011 01 the current, and its

magnetic effects consequently prevail over the |

retractor. 1 have herein shown the lever as

acting on a clutehr or elamp such as is con-

tained in prior patents granted to me, and con-
sisting, briefly, of a Lla,mp or clutch body, C,
1111‘01:1011 'whmh the carbon or carbon-carrier

I passes, and a clamping toe or jaw, T, piv- |

NS ths |

The above s |

jections, M, on the li |
of the devices moving with i, the upper of

297,195

oted on the body €, and normally held by a
spring, 7, against the carrier or carbon, so as
to prevent the same {rom moving downward
through the body C.

I 18 the usual releasing-stop, arranged in the
path of an arm exfen(lmﬂ from the toe L, s0
as to release the latter and permit the carbon
to feed when the magnet or coil IL is sufli-
ciently encreized, owing to increase in the
Iength of are.

IT is an auxiliar y stop arranged in the path
ol the clamp or oluteh to per 1mt a release of
the earbon when the armature B and lever 1
are drawn back or retracted to an abnormal
extent in the opposite direction by the spring

S0

S.  The stop I is placed at such a point that

during ordinary or normal movements of Liin
adjusting the carbons the stop will not strike
1t; but when the current Is turned off and the
retractor pulls the lever to ils extreme posi-
tion the clamp is released by I, and remains
released, so that at again star tmn the lamp
the mrbml&, will be 1n contact.

(+ Indicates the auxiliary or starting coil,
wound in the present case upon the same core
with Iy, and preferably in the same dirvection,
so as, when current flows in i, to assist the
coll I inpulling the lever 1. down into proper
position to start the lamp. The coil G might

be on a separate core, as indicated in 1’12‘ 2

and act upon the same armature or another
armature connected to I, or other deviee con-
trolling the feed mechanism.

The combination, with the derived-cirenit

coil, of an auxiliar v or starting coil wound on
the same core therewith is claimedl in an A7)
plication for patent filed by IS, W. Rice and
myself as joint inventors Jannary 3, 1884, No.
116, 300. |

The magnet formed by the core of coils K
and & might obviously be a horseshoc-mag-
net, as indicated in Fig. 8. The coil ¢+ is in
a circuit, 6, witn the carbons, as Indicated,
while the derived circuit of coil K is indi-
cated by the numeral 5, which 18 a cirveuit
around the carbons, as 1s obvious. The POsi-
tive and negative conductors of tlw mati ¢ir-
cuit are indicated by X Y.

Coll & may be shunted by o switeh or cir-
cuit contr 011(,1, J, ofany suitable constr uetion,
that, when in Lllep(}%ltl()ll shownin Ifig, 3, {10111-
pletes 2 shunt of low resistance, 7, around said
coil. When the shuntis closed, the ¢oil is in-
effective,asis obvious. Itsecircuits may becon-
trolled in any other desired manner to render
it inoperativeorinefteetive.  Many such ways
will readily oceur to electricians, and need
not be set out in detail. Switeh J is in Fig.
1 actuated or controlled by two lugs or pro-
nk 1 or other portion

which projections is suitably placed to throw
J 1nto the position shown in Ifig. 5 when the
Imk moves downward from its extreme re-
tracted position under the influence of the
auxiliary coil (x, The lever J is held in such
position by the action of the spring N bear-
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ing endwise against an arm of J and in line
with its fulcmm so that i1t may act in angle
upon the arm and hold J either in the posi-
tion shownin Ifig. 3 or in that shown in Fig.
1. The upper lug, M, 1s placed so as to cause

the contacts @ fo close and shunt coll G at or
near the time when, in the downward move-

ment of the clutch, the toe’ impinges against
the stop I' and 18 released from the rod R.
When this occurs the core of G and K de-
creases Inmagneticstrength, and the retractor
S then acts and raises the cluteh, so as to sepa-

rate the carbons and form theare, the amount |

of separation depending in the adjustment of
the parts, and the upward movement continu-
ing until there is a balancebetween the effects
of coil Is and of the spring or retractor S.
The stop H is placed above theupward range

~of the cluteh in the ordinary earbon adjusting

20

and feeding movement, and, as already ex-:

-plained, only comes into play on an extreme
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movement of the lever 1. under the influence
of its retractor. 'T'helower lug or projection,
M, is placed at such point that it will only act
on the
shown in Ifig. 1 when the lever L is retracted
to an extreme position. In moving to such
position, which is the position shown in Fig.

1, the lower lug, M, strikes the lever or switch -

and carries it upward the spring N acting to

throw the contacts Q) wide open when the arm

against which the spring acts passes the hori-
zontal, and to afterward hold them open until
the coil Gagain acts. Thespring N acts inthe
same manner to throw and hold the lever on
downward movement of I, at starting the lamp.
" Iig. 1 shows the position of the parts when
the lamp is out of action and no current is
passing. - The contacts () are open, the clutch
released by stop H, and the carbons in contact.
When current 18 turned on, the coil G acts
strongly upon the core
L until the cluteh is brought to the ordinary
or feed-regulating 1)081131011 or plane, and when
the stop F is 1‘@1(*1]6(1 the circuit-controller J
is operated and the.coll G is ¢ut out, remain-
ing out until the lever 1s drawn baek to 1ts
extreme position. The carbons are now left
to the sole control of the coil K, and the ad-
justment and feed proceed 1n the well-known
and ordinary manner.

In Fig. 4 1s shown a modlﬁed constlucblon
of the shuntmg -switch or trip device J, made

with kunife-edge bearings, so as to give if in-

creased sensitiveness to the action of the lugs
M. The lugs M act on an intermediate plece
J’, held between a spring, N, and an arm pro-
jecting fromJ. The spring N acts, as in Fig.
1, to throw the lever J when 1its arm passes
the horizontal line, and to hold it in either of
its two positions, with the contacts Q open or
closed. In the arrangement shown in Fig. 5
stationary stop H is replaced by a stop-lever,
H' I, actuated by the lever L through a link,
[, in such manner as to release the jaw T of the

clatch upon a determinate upward movement

of L. This 1s eifected by giving to the releas-

switech J to throw it to the position

and pulls down lever:

ing end of H' a greater movement than that
given to the clutch with a given traverse of L.
The construction by which this is eifected 1s
obvious from an inspection of the figure.

The contacts  are preferably rubbing con-
tacts, and are best made double or treble. In
Figs. 6 and 7 they are shown slit and made
in two parts, ¢ 0, which do not make contact 75
simultaneously. -By such construction. they
are kept effective and always secure a good
connection, since whatever spark 1s formed
oceurs at b, while ¢ remains always in good
order. 0 1sthe first to make and last to break.

Instead of a spring or mechanical device for
keeping the circuit-controller or switeh closed
while the lamp 1s 1n action, I may employ a
magnetic device such as shown in Fig. 9.
This device and equivalent devices embody-
ing an electro-magnet for acting on the switch
to keep the starting-circuit through the coil
in the carbon-circuit closed are deseribed and
specifically claimed in my application for
patent filed January 4, 1884, No. 116,406.
This figure also shows an arrangement where-
by the stop H may be kept out of range of the

70
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cluteh during the operations of the mechan-

ism in feeding and adjusting the carbons. In
this case I place an electro-magnet, R, oflow
resistance 1n the shunt closed by the switch J.
This magnet acts on an armatare carried by
J, and holds the contacts Q together. 'The
switchis primarily operated, asin Fig. 1, by the
movement of the lever L, under the mﬂuence {ele
of coil Gz, from its extreme retracted position.
A pr OJectlon M, on the lever L raises the le-
ver J, and the magnet R* holds the lever,after
contact 18 established at ), until current is
withdrawn from the lamp or ceases to flow 103
through the carbons, whereupon the lever J
drops back and opens the shunt, ready for the
next operation. The lever J also controls the
position of the stop II, and, by raising the
same when the contacts () are closed, removes 110
sald stop out of the ordinary range of the
clutech in controlling the feed, so that said
stop cannot release the clutch, After the lamp
ceases to operate, the stop islowered, and is in
position to releﬂse the clutch on 1et1"wt1011 of 115
the armature. |

Instead of employing the magnetic effects
of the current in the stflrtlng-c}reult, I may
make use of other electromotor effects, and
may therefore use the heat developed by the
current in the starting-ecircuit through any
thermostatic ‘11‘1“mﬂement to movethe lever L.
Such an fhrranﬂ*ement 18 1llustrated in Fig. 10,
where the coil G is a resistance- coil placed in
a cylinder containing a gasor liquid expansi-
ble by heat, and acting through a piston to .
impart movement to the lever. _The circuit

95

120

125

of the coil may be the same and be controlled

upon the same prineiple as those of coil G in
other figures.

_W’hfmb I claim as my invention is——

1. The combination, 1n an electric-arc lamp,
of a derived-cireuit coil or magnet of high re-
sistance,feed-regulating mechamsm controlled

130
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thereby, and released upon an extreme re-
verse movement of the magnet core or arma-
ture, as well as upon a forward movement
thereof in the normal operation of the lamp,
and means for assisting the derived-ecireuit
magnet i bringing the Teed mechanism into
normal 0pemtmﬂ posmon,, as and for the pur-
pose described.

2. The combination, in an electric-arc lamp,
of a feed mechanism and derived-circuit mag-
net controliing the same, a starting or ASSiSt-
ing coil in the cire ut with the mtbon&,, and
means for rendering said coil inactive and
holding 1t out of action while the carbons are
burning, as and for the purpose described.

3. I'ne combination, in an electric-are lamp,
of a starting-coil in the circult through the

carbons, 101{3.:1%1110 devices to permit the car-
bon to descend frc eely when the lamyp is out of
action, and a switeh or cireuit-controller for
rendering the starting-coil inactive as soon as

- the hmp begins to bmn, as and for the pur-

25

40
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60O

pose descubcd

4. In anelectric-are lamp, the combination,
with the feed mechanism, of means for per
mitting a release of the carbon both when the
feed- cont rolling armature is attracted and
when 1t 1S 10‘rmeted, as and for the purpose
(lescribed.

5. In an clectric-arc lamp, the combination
of a derived-circult magnet of high resistance
around the carbons, a star ting coil or magneb
i circuit with the carbons w hen the hmp 18
out of action, and a switch or eircuit-controller
for Slmnmng sald coil when the lamp isstarted
and holding it cut out so long as the lamp
511%11 eontmue In operation.

Inanelectriclamp, the combination, with
! del ived-circult magnet and feed-reg lﬂfbtl!]“‘
mechanism 1(‘1(3"18(}{1 to produce a feod when
the magnet’s strength inecreases with an in-
crease of are, of anxiliar y releasing devices
which permit the carbon to feed when the
magnet 1s de-energized, devices for bringing
Uw teed 111(3(311'11115111 .LtL starting into 1101111&1
or operating position to 1ift Lhe carbon and
form the arc, and means for throwing said de-
vices out of operation, whereby the luﬂ mech-
anism may be left to the control of the high-
resistance derived-eireuit magnet.

7. The combination, in an electric lamp
whose carbons are nommllv or ab the start in
contact, of’ a derived-circuit magnet of high
1eslstfmce in a branch around fhe cmboug
feed mechanism controlled thereby, a %t.;ll’[m“
coil or magnet in cireuit with the mlbom to
assist the (1611VLC1 circult magnet in star tmﬁ

the lamp, and a switeh or cirenit - controller

for shunting said coil and holding it shunted,
so that the lamp may operate nnder the con-
frol of the derived-cirenit magnet independ-

| onhlv of said coil.

The combination, snbsmnthllv as de-
scubed of a derived- ulcult 111'1nneL a feed

11’16011%]11&111 having an auxiliary stop o1 detent
for permitting the carbons to come together
when the magnet-armature is ‘11)1]01‘]11‘111} re-

- tracted, as well as when it is drawn forward by

the Increase of current in the derived-cireuit
magnet, a coll or magnet in circuit with the
carbons for assisting the derived-circuit mag-
net, and means for shunting said coil when
the feed mechanism has been moved to a pre-
determined point.

9. In an electric-are lamp whose mechanism
18 controlled by a derived-circuit magnet only
1 the feed-controlling operation, the combi-

- nation of a starting-circuit, a cireuit closer or
controller actuated by the magnet-armature in

its movement to extreme p 051L1011, and aspring
bearing on said eircuit-closer, so as to act up-
on 1t .:w an angle 1n either of 1tfs posibions, and
to thus hold th(, contacts open or closed 111(1{3-
pendently of the lever when moving in o lim-
1ted range.

10. The combination, in an electric lamp,
of a derived-circuit mag gnet, a clamp or clutch
controlled thereby, stc»ps or detents for releas-
g the cluteh at either extreme of movement,

| & co1l or magnet for assisting the derived cir-

culb-mag uet at starting, and means for auto-
nmtwﬂlv preventing an operative flow of cur-
rent in said coil when the derived-circuit-mag-
net armature has been moved to a predeter-
mined point.

11. The combination, in an electrie Inwmp,
of a derived-civeuit magnet whose coil is in a
branch of high resistance around the carbons,
a starting-coil wound on the same core with
sald derived-ecireunit coil and in eircuit with
the carbons, and a switeh or cirenit-controller
for controlling or cutting off the flow of cur-

‘rent in said latter coils, whereby, after the

lamp isstarted,it may be left to burn under the
SQ]L, control of the derived-circuit coil.
LZ2. 'he combination, in an electrie lamp,

of a Cla,mp or clutch and two releasing-stops

tor thelatter,arrangedinthe manner do&eubul

to release the car bon or carbon-carrierin mther
ol the extreme positions of the elutch.

13. The combination, in an electrie Iamp,

ol the clamp or ¢luteh 11“1‘*9'111 g the clamping toe
or jaw I and two stops, ;111&11(‘!0(1 1 the man-
ner deseribed, to release the toe on an upward

or downward movement of the cluteh to a de-

terminate extent.

14. The combination, in an electric lamp,
of a high-resistance dm*wulmremt feed-regu-
lating 111'10110‘[, an auxiliary coil in cireuit w 1t]
the cmbon.s for moving the feed- regulating
mechanism to a point irom which, when Ie-
tracted, 16 may raise the upper c {ubon, and
MEeans fo antomatically shunting said coil and
holding it shunted, so that the operations of

10111’11113‘ the are %1.1{1 controlling the feed may -

progress under the control of the derived-eir-
cult magnet only.
bl“l]b{[ at L}mn inthe county of Issex and

State of WTassaclmqoLtq this 21st day of De-
cember, A. 1. 188: | |
| LLITIU THOJMSOXN,
Witnesses:

1. WILBUR Rici,

HARRY B. RoGrrs,
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