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Lo all whom, it 11V coneern.: | tended over one side of the magnet, sald ex-

Be it known that I, HERMANN A. (GORN, a | tended end being provided with a stud, e, of
subject of the Emperor of Germany, residing | insulating material. Upon the plate A is also
~at Cleveland, in the county ot Cuyahoga and Supbported an electro-magnet, DY, of high re- 35

5 State of Ohio, have Invented certain new and | sistance.  This magnetr 18 electrically con-
useful Improvements in Electrie-Are Lamps, | nected in g shunt-circuit derived from the
of which the following is a specification, ref- | main cireuit, and is provided witl a flat pole,
erence being had therein to the daccompany- | I, which is extended somewhat in both di-
ing drawings. | | - rections from the center of the magnet, 60
1o Myinvention relates to that class of electric G is an angle or bell-crank lever pivoted on
lamps known ag ““are?’ lamps, and more par- j a screw-stud, T, preferably secured to the
ticularly to those having several sets of car- frame I3'. An armature, H, is secured to the
bons, and usually denominated ““duplex?”’ or longer downwar{_“ily-e};tending arm of the said
“‘multiplex’? lamps. lever, said armature being of rectangular 6 3
15 The principal objects of 1 y improvements | form in Cross-section. The lower face of the
are: first, to provide certain means by which | said armature 15 curved in the direetion of its
the differential action of two electro-magnets length, and its upper face straight.
“may be utilized for automatically keeping the Lo the shorter or horizontal arm of the le-
carbonsin proper relative adjustment as they | ver (1S pivoted a rod oy link, I, which is con- 70
20 ate consumed by feeding one toward the oth- | nected witl suitable mechanism for feeding
;5 second, to provide an automatie cut-out ! the carbon-holders, such mechanism being
by which, when any abnormal resistance oc- herein illustrated as consisting of a train of
curs by reason of the exhaustion of the car- =Cars carried by a frame pivoted near its cen-
bons, the failure of the carbon-feeding mech- - ter and connected with a rack on the carbon- 7
25 anism-to operate properly or for any other holder. An escapement controlled by astop,
cause the lamp will be ent out from the elec- ! @ secured to the plate A, serves to regulate
bric circuit, thereby avolding danger of ijury | the movement of the gears 1 a well-known
U0 the same ; and, third, to provide means for manner. It will be understood that there will
automatically causing a set of carbons which ! be a train of gearing with an escapement for 8o
30 has become exhausted to be sueceeded in Op- ;each of the carbon-holders, It will also be
eration by another set. These objects are ac- | understood that clutches or eripping devices
complished by the mechanism shown in the | such as are well knownin the art may be sub-
acCompanying drawings, in which— stituted for the gearing mechanism and be OP-
Figure 1 is a front elevation of a lamp em- | erated by suitable connections with the rod I— g 5
35 bodying my invention, with the supporting- II such, for example, as is shown in Ifig. 4, in
plate in section on line 1 1, Fig, 2, Fig, 2 is , which U is anarm of q pivoted frame, by which
4 plan view, and Fig. 84 side view, of the up- gravitating clutches V, adapted to act on a
- DPer portion of my Jamnp. Iig. 4 represents | carbon rod, €, in a well-known manner, are

It

my Swinging armature in connection with | earried, ol
40 clutches for teeding a carbon rod or holder. | D%is an electro-magnet of high resistance

A isaplate, on which are mounted two hous- | supported bya bracket, J, p rojecting from the
ngs or frames, B and B, which afford Support | frame B, and clectrically connected in the shunt
for the vertically - movable carbon rods or | or derived circuit with the magnet D', The
holders C and (. magnet 1) is provided at its lower end with a g5

a5 Disan clectro-magnet supported upon plate pole, ¥, which is preferably flat, like the poles
A and electrically connected in the main cir- | Band E. Onpe end of the pole I is extended
cult. The magnet D is provided at its upper laterally, so as to project beyond its magnef;
end with a pole, E, the opposite faces of which | toward the pole E of magnet D.
are flat, said pole being thus of rectangular Attached to the pole I¥%, butinsulated {here- 100
50 form in section both longitudinally and trans- tron, is o contact-piece, ¢,
versely.  One of the ends of said pole is ex- i P isan armature consisting, preferably, of o
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soft-iron bar hinged to a lug, ¢/, ¢ iinsulating | arc.

material attached to or supported upon the
plate A, the upper end of the said bar belng
between the poles T0 and L

[nsulatingly attached to the bar P is @ con-
tact-piece, p, facing the piece ¢ of the pole 103

Pivoted to aprojection preferably extended
from the frame B’ is a lever, T, one end of
which is slightly beveled off, so as to be oper-
ated by a beveled lug, ¢, on the carbon-holder
¢, the opposite end of said lever entering a
notch, ¢, in the carbon-holder €', where 1t 18
held by a spring, , which Dbears against said
lever.

T,is a contach-brush pressing against the

carbon rods or holders Cand (J, the latter car-
yying the positive carbons N and M, which
are tastened to said holders in any suitable
manner. |

N’ and M are the negative carbouns, arranged
below, but in the same vertical plane with the
positive carbons, said megative earbons being
supported upon the olobe-plate Q.

To provide for the universal adjustment of
the negative carbons, S0 a3 to bring them 1n
their proper positions relative to the positive
carbons, the seats for the socketed holders R
of the former on the globe-plate are rounded
or convex on their lower sides and concave on
their upper sides to forma partial ball-socket,
as elearly shown in Iig. 1.

R’ R are binding-plates tor the holders IR,
said binding-plates being formed with annt-
lar lips 7/, which form reduced bearings, ad-
mitting of a universal adjustment of the hold-
ors I when the set-nuts R° are loosened, the
said holders fitting loosely In their secats, as
gshown in Ig. 1.

O and O arebinding-posts attached to plate
A, but insulated therefrom. |

The operation of my lamp 1s as follows: An
cloctric current entering the lamp by the posi-
tive binding-post O will pass through ecable 1
2 over the hielix of magnet D, thence through
cable 3 4 and brush 1. to the carbon-holders.
When the lamp is first put 1n operation, the
holder C will be elevated far cnough to per-
mit one end of the lever T to enter the noteh
7 in said holder, so that the carbons M and
AT will be held widely separated, and thus
‘he current will pass through the holder €,
carbons N and N/, and cable 5 6 to the nega-
tive binding-post O, and then to the next lamp
in {he cirenit or back to 1ts source. The pas-
sage of the clectric current over magnet D will
causethe core of thelattertobecome energized,
and its pole I3, being thus magnetized, will at-
iract the armature I on lever G, moving
«aidl armature in the direetion indicated by
arrow f.  The movement of the lever (x, cOM-

municated through the rod T to the train of

cears or the clutching or gripping mechan-
ism heretofore referred to, 1n @ well - known
manner, will cause the carbon - holder € 10
be raised slightly, thus separating the car-
bons N and N’ and producing the voltaic

ment of the carbon-feeding mechanism.

454

A{ the same time part of the cleetric
current which has entered at the binding-post
O, or, in other words, a derived current, wiil
pass by way of wire ¥ 8, magnet D?, wire )
10, magnet D', and wire 11 12 to the negafive
binding-post O’.  As the space hetween the
carbons N and N will be siowly increased by
their combustion, the resistance offered to the
passage of the main electric current from one
carbon to the other will also be increased, and
the said current will therefore be more and
more diverted to the derived cireuit. As
result, the magnet D will become weaker and
the magnet D stronger until the attractive
power of the latter overbalances that of the
former, and the swinging armature H is moved
i1 the direction opposite to that indicated by
arrow h. This latter movement of the arma-
ture I, communicated through the lever G
and rod T to the mechanism for operating the
carbon-holders, will cause the positive carbon
which is in operation to be fed slightly down-
ward, or toward the negative carbon. This
shifting of the positive carbon will restore the
normal strength of the main electric current
passing through the ma anet D, giving the lat-
ror sufficient power to move the swinging ar-
mature from the magnet D’ to 1ts normal po-
sition, and thereby suspend any further move-

But
shonld any abnormal resistance {o the passage
of the main eleetric current througeh the car-
hon-liolders and carbons occur at any time,
by reason of the failure of the carbon-holder
operating mechanism to act properly, by the
breaking of a carbon or from any other cause,
thie magnet D would become wealkened, while
the increasced flow of the current in the de-
rived cirenit would strengthen the magnets 1
and D2 As soon as the attractive power ot
the magnet D? on the armature or har > over-
halances that of the magnet 1, the sald bar
7 will be moved toward the former magnet,
bringing the contact-picces ¢ and p together.
With the pieces ¢ and p In contach a direct
DHAsSSage 18 Afforded for the main current from
the positive binding-post O, through the con-

duetors 13 14 and 15 16, to the negative bind-

ing-post O, without ooing through the mag-
nets or lamyp, and the lamp will thus be cut
out from the main cireuit, leaving the main
current free to pass to the next lamp or back
(o its source. As sooun, however, das the car-
bons are again brought 1nto contact the main
cuprent will re-energize the magnet D, which.
becoming relatively stronger than the magnet
2, will attract the bar > away from the latter
and break the contact of the pieces ¢f and P,
when the lamp will again be 11 working order.
This cnt-oub meehanism, operating as just de-
seribed, is obviously much better than the so-
cnlled cut-outs or safety-switches which work
independently of the magnet which is 1n the
main line. | -

Tn the cut-outs just referred to 1t frequently
oceurs that lamps in good working condition
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are cut oub of the cirenit by reason of sowme
disturbance in the cuarrent, as by the switeh-
Ing out of some lamps which are not workin )
properly, or from other canses. As n result
of such improper action of the cut-out o heavy
Spark 1s sometimes produced Letween the con-
tact-picces of the cut-out or switeh, which ig
not only liable to destroy the electrical con-
nections in the lamp, bat, under certain eir-
cumstances, may melt out the whole lan p. and
even become the source of 1 confiagration.
This difficulty is avoided in my lamp by a cut-
out or safety-switch that is kept open Ly a
feed-controlling magnet in ihe main eirelit,
and is closed by amagnet 1 a dervived ¢irenit
around the cut-out bhranch. |
Another important feature of my cut-out is
that the lamp wili De automatically relighted
when theseparated carbons are again brought
In contact with cach other. When the cap-

bons N and N’ have become consumed, theluge

¢ In the upper end of the carbon-holder {will

25

T+
n

45
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ome In contach with the beveled e of the
lever T, moving the opposite end of the said
lever against the stress of Spring S out of the
noteh ¢ in the carbon-holdey 7 The latter
carbon-holder will then: be free fo descend,
bringing the carbons M M into conlact, the
carbon-holder C being prevented frop ( escend-
ing farther by the contact of the lng ¢ with
the top of the frame B. As the consumed ear-
bons will by this time have become safficiont] v
scparated to offer such resistance to he PAas-
sageof thecurrent communicated by the brush
L to the carbon-holders as will calse the enr-
rent to flow by way of the carbons Al 3 the
latter will immediatel y become lighted and
the operation of the lamp will continne.

Although T have only shown two sets of ¢ar-
bons in my lamp, it will be understood that
three or more sets of carbons automatically
thrown into operation in the manner hoereto-
fore described may e used, 1f desired, and
when all of the carbons he Ve been constimad
thelamp will be automatical] yeatoutfrom the
main circuit in the manner hereinbefore in-
dicated.

A8 hereinbefore stated, the poles 15 and 17 |

of the maguets D and D are formed flat on
both sides, so that tl cy are rectangularin see-
tion both longitudinally and transversel V. 11-
stead of having their fuces whiel are adjacent
totheswinging armature curved to correspond

to the are in which the armature moves, as

with some poles heretofore cmployed in
nection with swinging armatures.

At will he understood that the armmature I
though moving in close proxunity to, is never

0101

that magnetic attraction between two bodies
varies inverselv with theiy distances, that as
the corners ¢ ¢ of the poles I and T will he
nearest to the Swinging armature the attrac-
tron will be greatest ab theso corners. Ifrom

of peles whieh 1

n the differential
1n actual contact with, the poles 1 and I and !
Dy construeting my poles in the form showny
1t will De obvious, under the well-known Taw |

| this 1t follows that if the armature were unin-

finenced Dby the magnet I it would be moved
by the magnet D until its center was adjacent
to the corner ¢ of the pole Iy whileif the said
pole were formed with an u pper face curved
to correspond to the are in which the arma-
ture. moves, it is clear that said armature,

0
2

whien uninfluenced by the mmagnet D', would

move 1n the direction of arrow 7 in Fig. 1
antil its center was over the center of the core
Of tire magnet .7 In other words, with the
form of pole shown, the armature H, 1t unin-
finenced by the magnet DY, would be in astate
of equilibrium relative to the magnet D when
its center was adjacent to the corner ¢ of the
magnet &, while under similar clrcumstances,
but with a magnet having a curved face, the
cquilibrinm-point of the armatnre wounldonly
be reached when the center thereof was over
the center of the core of the magnet D; but
as the armature will at all times be more or
less attracted by the magnet D, it is clear
taat it will normally come to rest in a state of
equilibrivm with its centér more oy less to the
rgeht (Fig. 1) of the corner ¢ of the pole 1.
Fhus it will be evident {hat {he Swinging
armature, when acted upon by both of the
magnets D and IY, will be moved only through
dvery small are, and as it will perform its
function of operating the feeding mechanisim
of the carbons by such sinall movements, the
leedling operations will be quickly effected,
and the steady intensity of the light of the
lamp will be but stightly interfered with. 1In
other words, by the peculiar construction of
the poles, as set torth, the attractive power of
the magnets is concentrated af the angles

- wnien they present toward the armature, in-

stead of Being spread over a great surface, as
where the faees of {he poles adjacent to the
rmature are curved to be concentric with the
curved face of the armature. As a conse-
quence. wiile practieally the same power may
beexerted upon the armaing o by the two forms
of poles referved to, this power, with the form
ciploy, 1s exerted within
varrower linits, and the armature will be
caused o move less in extent but Iore rap-
1dly, and any slight variation of the enrrent
will be more quickly felf and responded to by
the lamp. Moreover, as the armature will be
nicely balanced with relation to its path of
novement, so that it ean swing casily, there
Wil be no dead-we ghf in the armature to be
overcome Ly the magnets, and its operation
will thus obviously he very delicate, as it will
be sensitiveto com paratively slight variations

due to the varying electric eurrents.
rhe magnets D and D are preferably so
wound and connected that the poles It and 1<
thereof, whiclh are presented to the armature
H. are both of the same alrection or polarity.
Having thus deseribed m yinvention, Ielaim
as new and desire to seeure by Letters Patent—
1. Inan eleetrie-are Iamp, the combination,

altractions of the magnets |
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with the carbon-feeding mechanism, ol asw ing-
ing armature and Lwo electro-magnets, one 1n
the main circuit and the otherina devived cir-
cuit, said magnets being both provided with
flat Tectangular poles, and said armature be-
ing arranged to swingin proximity to the cor-
ners of said poles, substantially as seb forth.

9. In an electric-are lamp, the combination,
withthe earbon-feeding-mechanism,ola aWIng-
ing armature having a curved face and two
clectro-magnets having ilat poles, one of the
<aid magnets being arranged in the main cir-
cuit and the other in a derived cireuit, sub-
stantially as set forth.

9. Tnan electrie-are lamp, the combination,
with the carbon-feeding mechanism and &
swinging armature 10r operating the same,
two electro-maguets, one in the main and the
other in a derived cireuit, the arrangement
being such that both magnels present like
poles to the said armature, substantially as
set forth.

4. Tn an electric-arc lamp, the combiuation,

with an armature for operating the carbon- |

fecding mechanism, and @ switch or cut-out,

of 1nain and shunt electro-magnets, the former

arranged to serve the double purpose of as-
sisting the operation of the said feeding mech-
anism and of keeping open the cirenlt closed
by said switch or cut-out, and the latter serv-
ing to close sald civeuit, substantially as set
forth. | |

5. Inan electric-are lamp, the combination,
with the earbon-feeding mechanism and an

armature for operating the same, of an eleg¢- |

tro-magnet for operating said armature ar-
ranged in the main eireult, & non-carbon-feed-
ing electro-magnet arranced in a shunt or de-
rived cireuit, and a switeh or cut-out placed
Letween said magnets and controlled by their
differentinl action, substantially as set forth.

6. In an electric-are lamp, the combination,
with an electro-magnet arranged 1n the main

cireuit, and having a pole provided with an .
insulatine-stud, of an electro-magnet arranged |

n o derived cireuit, and havingapoleto which
is insulatingly attached a contact-piece, and &
movable cut-out or armature arranged adja-

Ju—y

of

0,454

cent to the said magnetic poles, and having an
insulatingly-attached contact-piece, substan-
tially as set forth.

7 “In an electric-arc lamp, the combination,

a magnet, D, su pported by said plate and con-
nected in the main cireuait, the pole g, having
the insulating-stud e,the magnet D, supported
hy said frame and arranged in a derived Cir-
cuit, the pole I, having the insulatingly-at-
ached contact-piece ¢, and the cut-out baror
armature P, insulatingly hinged to the plate
A, and having the insulatingly-attached con-
tact-piece p, substantially as seb-forth.
| 8. Inan electric-arc lamp, the combination,
with ainain eireuit containing one electro-mag-
net, of a shunt or derived cirenit containing
two electro-magnets, a cut-oub device, and a
earbon-feed-operating device, the said cutb-
out (evice being controlled by the magnet 1n
the main cireuit and one of the magnets in the
| derived eireuit, and the feed-operating device
by the magnet in the main circuit and the
other magnet in the derived cirenit, substan-
tially as seb forth. _

."In an electric-arc lamp, the combination,
with two carbon-holders and thelr supporting-
{rames, one of the said holders being provided
with 2 beveled lug, and the other with a noteh,
of alever pivoted toone ol the said frames and
having a beveled end adapted to he engagel
by said lug, and a spring for holding the said
lover in engagement with said notch until re-
' Jeased therefrom by said lug, substantially as
- geb forth. |
. 10. Inaneclectric-arclamp, the combination,
1 with a globe-plate formed with a concavo-coll-
|
!
|
|

' vex seat, a ecarbon-holder fitting loosely in said
said holder having an
saldl

seat, a binding-plate for
annular lip, and a set-nut for seeuring
binding-plate, substantially as set forth.
. In testimony whereof I affix my signature n
presence of (wo witnesses.

TERMANN A. GORN.

Vitnesses:
1. 0. MEACITAM,
CASs., O, BEVARTS.

with the plate A and frame ox housing B, ot
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