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UNITED STATES

PaTeNT OFFICE.

ELIHU THOMSON AND E. WILBUR RICE, JR., OF LYNN, MASSACHUSETTS.

ELECTRIC-ARC LAMP.

SPECIPICATION formmg part of Letters Patent No. 370,572, dated September 27, 1887.
Application filed April 9, 188.) Sevial No. 161,634. (No model.)

To all whom it may concern:

- Be itknown that we, ELIHU THOMSON and
BE. WILBUR RICE, Jr., citizens of the United
States, and residents of Lynn, in the county
of Essex and State of Massachusetts, have in-
vented certain new and useful Improvements
in Electric-Arc Lamps, of which the following
is a specification.

Our present invention relates to certainim-
provements in the mechanism of ar¢ lamps of
the type shown in prior patents and applica-
tions filed jointly or severally by us, and com-
prising, in combination, a regulating magnet-
coil in aderived cireuit around the are, a suit-

able retractor acting in opposition thereto to

lift or separate the carbon, and a supporting
or assisting coil or branch operating through
the intervention of suitable devices to start
thelamp into action, proper switch appliances

‘being employed to throw the starting or assist-

ing coil or circuit out'of action when the lamp
begins to operate properly.
In some of our aforesaid patent appllcatlons

‘as also in the patents of C. O. Malloux, Nos.
25

313,436 and 313,437, the starting or afssmtmg
0011 or circult 18 contlolled.by a magnet in
the carbon or are branch, and it is to this
special form of the invention that our present
invention more especially applies. In many
particulars, however, it 1S not limited to such

application, and may be used with other

forms of our aforésaid invention, as well as

- with other constructions of arc lamn

35

The object of our present invention is to
provide suitable switch appliances, whereby
the lamp may be shunted, and at the same
time the carbons of the lamp, which are ordi-
narily separated by the action of clutch or
feed regulating mechanism when no current
is flowing, may be released, so as to permit
easy manipulation of the parts for renewal of
the carbons. |

Qur present invention is also designed to

- providea means for automatically shuntmg or

45

X8,

cutting out the carbons and the are when from
any cause the carbon fails to feed properly.
Ourinvention consists, primarily,incombin-
ing with the feed- regulatmg lever or other
part that is acted upon by the retractor, and
also supports the feed-regulating clutch or

other mechanism, suitable devices whereby

| nullified, and said support may be thereby

lowered mto position, where the carbon rod

or carrier will be released from the engage- 55
ment of the lifting or feed-regulating mech-
anism, as will be hereinafter described.

Our invention consists, further, in the com-
bination, with the lever which supports the
carbon-feeding mechanism, of a suitable de- 60
vice for depressing said lever when the lamp
is out of action sufficiently to cause a disen-
gagement of the carbon rod from the clutch or
other feeding mechanism and a suitable shunt-
ing-switeh properly connected with said lever, 65
or with the device which is employed for low-
ering the same, so as to automatically shunt
the lamp simultaneously with the operation of
lowering the feed- regulating appliance.

Our invention consists, further, in thecom- vy~
bination,with the carbonrod or carrier,ofsuit-
able switch appliances brought into action
when the carbon shall have fed to a predeter-
mined point, and acting to complete a shunt
around the carbons by throwing out of action. 75
the magnet for the starting coil or circuit, so
that the armature of said magnet will drop
back and complete the normal starting branch,
which is of low resistance, and practically
forms a branch of low resistance around the 8c

lamp.

Ouar invenfion consists, fmther in certain

‘combinations of devices and pmts which will

be more particularly specified in the claims.
Referring to the accompanying drawings, 83
Figure 1 is a sideelevation of a lamp embody- . -

ing one form of ourinvention,and showing the

lamp mechanism and switch appliances in po-
sition before the lamp startsinto action. The
upper plateof the lamp is shown in section for go
clearness. Fig. 2is a perspective view of the
operative portions of the lamp removed from
the lamp-frame. Fig. 3 is a plan of one form
of mechanism for IOWelll’lﬂ‘ the lever or sup-
port for the feed- 1egulat1no mechanism. Fig. g5
4 illustrates the position of the parts when the |
lamp is switched out of circuit. Figs. 5, 6,and

7 show the construction of the IOWGI carbon
holder in perspective, elevation, and detail.
Hig. 8illustrates an equivalent ar mnﬂ'ement of 10c
the devices for lowering the lever and simul-

taneously completing a shunt-circuit. Higs. >

and 10 show other equivalent arrangements.

the force 0f the retractm may be overcome or | Fig. 11 1llustrates a modification in the ar-
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rangement of the switch or shunting devices |

brought into action when the carbon rod has
ted to a predetermined point. - TFigs. 12and 13
lllustrate another form of the invention, in
which devices are employed for relieving the
regulating - lever or other support from the
preponderating influence of its retractor, in-
stead of positively overcoming the force of
sald retractor. |

In Fig. 1 K indicates the carbon rod or pen-
cil,which is secured in a vertical earbon-hold-
ing rod, R, terminating at its upper extremity
1n a button, Iug, or projection, B, and suitably
guided in the lamp-frame. A suitable cluteh
device for separating, feeding, and regulating
the movement of the rod and controlliing the
arc 1s indieated at G, but may be replaced by

any suitable feeding mechanism capable of be- |

ing operated by the regulating-magnet arma-
tare A. AS shown, the armature A is at-
tached to alever, L, pivoted at P, and is held
retracted,when no carrent passes,by the spring
S, regulable or not. The armature A is acted
upon by a suitable magnet, M, wound with a
coil, K, in derived circuit around the are, and
with a section of wire, D, devoted to starting
the lamp by bringing the carbons together, so
as to permit the arc to be formed. The small
switch - magnet J, in circuit with the arc
branch, when energized, attracts its armature
N, and opens the contact (7, which otherwise
1s held closed by the spring Z. These parts
or their equivalent modifieations have been
described by us in prior applications. The
operation of these parts alone may be briefly
described, after which the features of the pres-
ent invention will be referred to. |

The carbons being apart at the start, cur-

rent entering at X passes to the coil D, and

from thence through the contacts C Z to the
exit-post Y. The current in the magnet-coil
D under such conditions energizes the mag:-
net-core on which it is wound, and lowers the
cluteh,s0 as to permit the upper carbon, E, to
come into contact with the lower carbon, F-
LThis is followed by the energizing of the mag-
net J, which is in cireuit from X through I
E" and out to Y, and the consequent opening
of the contacts C by the movement of the ar-
mature N toward its magnet. Theopening of
the contact C breaks the circuit through D,
thus releasing the armature A, so that the re-
tractile spring S reasserts itself, and by rais-
1ng the lever L and armature operates to pro-
(luce the arc through the agency of the clutch
or other mechanism. The separation at E
continues until the power of the derived-cir-
cuit magnet K restrains the spring and bal-
ances 16. A consumption of carbons causes
the magnet K to so act as to feed the carbons.

It 13 desirable that when the current is off
the lamp the clutch mechanism,or mechanism
replacing 1t,shall be disengaged, so as to allow
free handling of the rod R for cleaning and
replacement of carbons. This might be ac-
complished by simply throwing the clutch G
itself into releasing position, thus disengaging
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it. We, however, find it better to effect the
disengagement by devices which shall move
the clutch or feeding apparatus and retain it
so placed that its release will be effected as in
the normal action of feeding of the lamp dur-
1ng burning. This we accomplish by an attach-
ment to the armature-lever I, such that the
latter can be thrown downward to and beyond
the feeding position and there retained. We

prefer, however, to simultaneously with the

depression of thelever, cause switching of ecur-

rent from the carbons, though we wish it un-

derstood that we do not limit ourselves to the
combined function of the switch and disen-
gaging devices, but may employ devices for

~either effect alone.

In Fig. 1 thereisshown secured to the lever
L apostor projection, T, so placed and shaped
that the rotation of the cam F by its lever or
handle H shall press the surface of said cam
agalnst the post T, so as to cause the depres-
sion of the lever I.. The post T may carry an
adjusting-screw, V, when desired. The cam

lmpinges upon the end of the screw. The po-.

sition of this serew determines the point at
which, 1n 1ts rotation,the cam F shall engage.
Referring to Fig. 2, the relations of the cam
I to the piece T' V will be more clearly appre-
hended. T'he cam is carried by a stem or axis,
h, suitably guided or mounted, and to this the
handle H, preferably insulated, is fastened at
right angles, as shown.

In Fig. 3 a top view of the partsT, V, I, and
I is seen, and the rotation of stem . in the di-
rection of the arrow will bring the cam-surface
of I against V T, and tend to force it farther
to the left.

Ifig. 4 shows the parts in position assumed
after accomplishment of this action, the arma-
ture A being down, the carbons E I in con-
tact, and the rod R free from the cluteh of the
feeding devices &, so that it may be readily
manipulated.

The part 'T'1s preferably insulated and flexi-
ble, and 18 connected to the entrance wire or
post X, while the cam I is also insulated, but
In connection with the negative wire or post
Y, through its stem or otherwise. It will now
be understood that the rotation of the cam
will not only displace thelever L. and drop the
carbons, but-also shunt the lamp bya shunt of
very low resistance. This will be seen to be
the case from an inspection of Fig. 4, the con-
nection from X to Y existing through short
conductors. |

In Fig. 1 is shown a device affording pro-
vision against a long and dangerous are, due
to failure of the feed mechanism to disengage
the carbon rod or other failure of the carbons
to feed. The insulated piece T, carried by

lever L, and in connection with the post X, has
a projection which, should the attraction of
the armature A by the magnet K continue fur-
ther than that necessary to feed the carbons,
as will oceur upon the failure to feed properly,
18 brought into contact with a portion of the
| frame, such as the pillar or contact-pillar I,
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~or any other part of the la,,mp' in connection
The parts T and I, when in
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with the rod R.
contact by reason of the failure of the carbons
to feed, constitute a shunt around the magnet-
coils J, since one end of the coil on J goes to
X, to which T 1s also connected, and the other
end goes to the armature of the lamp and rod
R, of which I forms a part or to whiech it 18
conneeted

In Iig. 4 the parts T and I are repl esented

. 1in contact, and it will be seen that a short path

exists from X through thecontact at T I to the
rod R 1rrespective of the coils of the magnet

~J. This shunts the magnet J, releases the ar-
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- holder proper, G* has an extension downward, |

50

- . Fig. 1.

mature end,and closes the contact C, thus com-
pleting the low-resistance branch circunit

through D and contacts C from X to Y,break-

ing the arc at £ K/, which continues so broken
until the carbons either come together or are
broughttogether. Wethus secure,without do-
Ing more to the mechanism them to supply a
snnple contact and connection, an efficient
safety device coming into action upen the fail-
ure of the carbon to feed.

A further safety device is prewded for the

as desired. This is accomplished by a device
such that when the rod R has descended to a
sufficient distance the arc will be shunted.
This result 1s secured by causing the rod IR to
effect a contact-on its complete descent which
shall shunt the magnet J, as before, thus bring-
ing about a completion of the circuit through
D and C. Various devices might be apphed
to effect this shunting;
provide a lug or button B, upon the rod R,
which, upon the deeeent of the latter, wﬂl
malke contact upon T or other part eonnected
with one side or terminal of the magnet J, the
carbon rod being in connection with the other
terminal. By the arrangementshown the but-

ton B will act precisely as projection I, before

described, and the su'bsequenb shunting will
be eﬂ‘ected in a similar way. |

A convenient arrangement of the lower-car-
bon holder G* is shown in Figs. b, 6, 7. The

with two lateral projections, ears, or lugs, 7 L

The lower fixed plate, P% has a central open

ing and two notches, # n, as shown. This al-

lows the insertion of the part *.and its par-

tial rotation, so that the projections e ¢ catch
on the under side of the piate P°. The fixed
lever L%, whose two arms take under a flange
in the holder and clamping-serew V?, are pro-
vided to afford a firm grip of the parts, as in
The advantages of the construction
Shewn are the simplicity and the ease of re-

placement and adjustment.

In Fig. 8 the switching devices are shown

modlhed so that instead of the contact of the

cam If and piece T V the contact at T I can

be made at any time by an attachment, T,
hung to the armature-lever A I, and provided
with a catch or hook for engagement with the
retaining pieceoredge J*uponthe lamp-frame.,

The lam_p in this caseis' switched by the shunt-

. but the simplest is to

plied.

ing of magnet J, due to the closing of the con-
tacts T I, as before described, the . said shunt-
ing oceurring through the branch D and con-
tact C. DBy modifying the engaging portions

70

of the attachment H® as shown in Fig. 9, a

complete shunting, as in Kigs. 1, 2, 4, can be
eifacted. This consists in insulating the en-

gaging portions T¢ I* and connecting one of 75

them to the post X or entering wire, and the
other to the post Y or leaving wire. The

to disengage the feeding mechanism at the
same time that the lamp 1s shunted completely
from X to Y by the contacts T* K>

Fig. 10 shows the cam F in Fig. 1 modified
30 as to act mtermedlately upon a properly-
placed button or bar, I, which is connected to

Y, and to force it into contact with the piece
T upon the armatuare-lever L.,

Fig. 11 shows how the button B or the rod
R, instead of striking in its descent the mova-
ble pilece T upon the armature-lever, may
strike a similarly-connected stationary con-
tact, T, and produce like results to those be-
fore deecmbed-—-—-—wz the shunting of the mag-
net J and extinction of the light. |

IFig. 12 shows another mode of effecting a
elosure of contacts, serving to shunt the lamp

between X and Y, or to cail into action the

shunting device, as heretofore explained. It
consists 1n p1ev1d1nﬂ' a means of releasing the
force of the retractile spring S, so that the
contact T, carried by L, and contact I, fixed
in posmon nmay be bleucrht together bV the
descent of the arm&ture A and lever L by
their own superior gravity.

a bar, H°, provided with a hook or projection,

enabling 1t to be put in the position shown in

Fig. 13, where the projection from H’ is en-
gaged with a stationary lug or projection, V?
as seen. In this position the parts are in op-
erative relation, and the contacts T and F will
remain open during the operation of the
lamp.

Should 1t be desired to switch the lamp flndh

at the same time release the feeding device by
dropping the armature A and the lever I, it
15 only necessary {o disconnect the piece H? at
V? and allow the parts to take the pOSltl{}l’l as
shown in Fig. 12.

What we claim as our invention is—

1. The combination,

provided with a retractor which raises said
lever so as to lift the carbon when the lamp is
out of‘action, of devices for lowering and hold-
ing down said lever against the 111ﬁuence of
the retractor, so as to permit the carbon to be
releagsed and come into contact with the oppo-

site carbon, and a shunting-switeh for elosing

a shunt a,mund the lamp &multaueouely with
the operation of the devices by which the low-
ering of the lever is produced.

2. The combination, with the starting coil

- or circuib in a low-resistance branch closed at

with an electue-arc-
lamp 1n which the C‘ubon -supporting lever is.

‘armature-lever may then be held in a position

K0

Q0

100

Atbanordinary
~adjusting device for the spring S may be ap-
The other end of the spring 1s held by
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the start and the magnet and circuit-controller
switch controlling said branch, so as to keep
the same broken during action of the lamp,
of an clectric switch governing the operation
of sald magnet for automwtlcally throwing the
same oub ot action in case the carbons fail to
feed, as and for the purpose described.

3. The combination,with the magnet in the
carbon-circult and controlling the circuit or
branch of low resistance closed at the start, of
an electric switch for throwing the said mag-
net out of action, said switech belnﬂ‘ opemted
by the derived- cu(,mt magnef, by Whlch the
carbon is released,and arranged in the manner
deseribed to come into action when the de-
rived-circuit magnet acquires abnormal power
through abnormal increase in the length of
arc.

4. The combination,with the feed-regulating
lever acted upon by 2 derived- cucult mwnet
in a direction to lower the carbon, and hamnn*
a retractor applied so as to tend to hold the
teed mechanism lifted, of a shunting-switch
contact moving with said lever and a second
opposing contact placed in the path of the
former, but out of contact therewith during
normal operation of the lamp, whereby on the
lever being moved abnormally against the in-
flaence of the refractor a shunt around the
starting-magnet may be effected.

5. T'he combination, with the magnet placed
In the arc-circuit and serving to hold a low-
resistance branch open while an are exists, of
a switch controlled by the carbon-carrier, so
as to comeinto actionafter a feed of the carbon
to a predetermined extent, said switch serving
to throw the magnet in the carbon-circuit out
of action.

6. T'he combination, in an electrie- arc lamp,
of a feed-regulating level derived-circuit mag-
net, and retr actor, opemtmﬂ* together to pro-
duce the Sepamtion and feed 0[‘ the carbons,
and locking devices, whereby said lever may
be lowered and held in position whereby the
clutch or feed mechanism will be released.

7. T'he comDbination,with aregulating-lever,
a feed mechanism suspended therefrom, and o,
retractor tending to raise the lever and the
suspended feed mechanism, so as to hold the
carbons apart, of a cam, I, or its equivalent,
as described, as and for the purpose described.

8. In an electric lamp, the combination of
the feed-regulating lever or support, which car-
ries the feed clamp or cluteh, a retractor act-
ing on sald lever in a direction to lift the ecar-
bon when the lamp 1s out of action, a disen-
gaging device for actnating the parts to permit
the release of the carbon rod when the lamp is
out of action, a short-circuiting switch, and
means for actuating the same, as desecribed,
simultaneous]y with the operation of releasing
the carbon, so as to effect an automatic short-
circuib of the lamp, as and for the purpose set
forth.

iy,

9. In an electric lamp, an electric switch
and actuating appliance independent of the
lamp-magnets for lowering the lever or sup-

port for the feed mechanism, consisting of a

plece, T, of any desired form, carried by said
lever or support and connected with one pole
of the lamp, and a second piece connected
with the other pole of the lamp and located
In position to be out of contact with the first
during normal operation of the lamp.

b3
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10. In an electric lamp, the combination of 75

an actuating device independent of the regu-
lating-magnets for depressing the regulating
lever or support and holding it depressed

against the force of an opposing spring or.

welight, and shunting-contacts brought into
electrical connection simultaneously with said
operation to shunt the lamp, as and for the
purpose described.

11. The combination, with the carbon rod
or holder and a magnet acting upon a car-
bon-shunting switch to hold the shunt open
daring operation, ofaswiteh-contact for shunt-
1ng said maﬂ*net and devices controlled by
t-ﬂe descent of the carbon rod or holder to a
predetermined point for bringing said switch-
contact into operation.

12. The combination, in an electric lamp
having the connection described, of a mova-
ble contact operated by the regulating-lever,
with a second contact closed upon a move-
ment of the regulating-armature beyond that
necessary to {eed the carbouns, an electro-mag-
neb shunted through said contacts, and a sec-
ond set of contacts closed when the magnet is
shunted and its armature retracted for com-

pleting a branch or circuit of low resistance

around the carbons, as described.

13. The combination, with the lower- car-
bon holder having lugs or projections 17, of
plate P*, having corresponding notches or
openings, and a lever, 17, resting on the top
of sald plate and bearing against the under
side of the projection upon the carbon-holder,
as and tor the purpose described.

14, The combination, with a switch con-
trolling a shunt around the carbons, of an
electro - magnet normally holding the same
open and two sets of contacts for throwing
said magnet out of action, one set controlled
by the armature-lever of the regulating-mag-

net, and the other operated by the carbon rod

or carrier when the same has fed down to a
predetermined point.
Signed abt Liynn, in the county of Essex and

State of 1 Massachusetts, this 6th day of April,
A. D. 1885.
ELIHU THOMSON.
E. WILBUR RICE, JR.
Witnesses:

E. H. KITFIELD,
W. O, WAKEFIELD:.
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