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UNrTED STATES PATENT OFFICE.

CARL HOF FMANN OF BERLIN, GERMANY, AbSIGNOR TO SIEMENS & HALSKE,
OF SAME PLACE.

ELECTRlC -ARC LAMP

SPECIFICATION forming pert of Letters Peteﬁt No. 506,503, dated October 10, 1893.
N Application filed April 5, 1893, Serial No. 469,221, (No model.)

To all whom it My CORCEFT: _
Be it knownthatl, CARL HOFFMANN, a sub-

Ject of the King of Prussia, German Em- |

peror, residing at the city of Berlin, Kingdom
5 of Prussia, German Hmpire, have invented
new and useful Improvements in Electrie-
Arc Lamps, of which the following is a speci-
fication.
- In a former patent gmnted to F. von Hef-
ner-Alteneck and myself on the 1st day of
October, 1839, No. 412,141, there is described
an electric arc lamp adepted to be employed
in a system of parallel distribution.
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My present invention consists in an elec-

tric are lamp having the general features of
the lamp in the patent to which I have re-
ferred, but modified 1in such a manner as to
rendel it suitable for use in a systew of se-

ries distribution.

20 My invention also consists in a new and

improved manner of constructing a differen-

tially acting are forming and carbon regulat-

ing magnet for use in series arc lamps; fur-

ther,
25
other improvements which will first be de-
seribed and then specifically pointed out in
the claims. | -

Referring to the accompanying drawings
and diagrams which serve to 1illustrate my
mven‘mon corresponding numerals and let-
- ters mdlcate like parts.

Figure 1 18 a view 1n. elevation. Fig.2isa
similar view showing a modified form. Fig.
3 is an enlarged view of the carbon feeding
mechanism and connections with the arma-
ture of the shunt magnet. Fig. 4 isa similar
view of the feedmfr mechanism looking at

right angles to Ig. 3
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6, metallic standards projecting upward from
said base plate and on which is pivoted at 7
the frame 8. Carried by this frame and piv-
oted at 9, so as to be capable of rotation in
both directions,isa drum 10. Connected at
one end 11 to this drum and earried over its
circumference is a flexible metallic ribbon 12
fastened at its opposite end 13 to a weighted
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to an improved short-circuiting device
for use in such lamps, as well as to various

In the accompanying dra,wmtrs, 5 indicates
the metallic base plate or floor of the lamp;

carbon carrier 14. This carbon carrier has

|

{

escapement 26.

cated.

and are ﬂ‘mded by the side rods 16 of the
lamp flame

17 18 an arm secured horizontally to the
standard 6, and pivoted therein at 18 is a le-

ver 19.

- 20 1s a spring fastened at one end to the le-
ver and atthe other end to the frame 8.

 The carrier 14 is, as stated, weighted, but
not sufficiently so to evercome the npward
pull of the spring. The weight of the car-

rier is, however, supplemented by the weight
of the frame 8§, link 21 and armature 22. The
+ link 21 is plvoted to the frame 8 and arma-

ture 22, which is likewise pivoted at 23 to the
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magnet 24. Normally, therefore, when no

current is passing through the lamp, the com-
bined weight of the pELItS mentioned over-

comes theaction of the spring 20 and the light
| earbons are brought into a,pposwmh, which is

the position they should be in when a series
arc lamp 1s out of circuit. |

Connected tothe drum 10 isa train of gears
25 only one wheel of which is shown, and an
On the escapement 26 1s a
dog 27, which takes over the spring pawl 28.

| ¥Vhen the parts oceupy the positions shown
in FFigs, 1 and 2—that is, when the dog of the
ebeapement rests on the top of the spring.

pawl—the train of gears and the drum are
prevented {rom retetmﬂ' As soon, however,
as the dog is released the carbon carrier moves

| downward to bring the light carbons into ap-
| position, as prewously Steted or to compen-

sate-for the consumption of the carbons in

the arc.

29 and 30 represent two short carbons con-
nected respectively to the frame 8 and base
plate 5, and serve as a means for automati-
cally shmt circuiting the lamp, as mll here-
1nafter be explemed

31 is a spring fastened at one end to the

base plate 5, and at the other end to a pulley
32, over w h1ch passes a cord 33 secured atone
end to the frame 8 and passing over a pulley.

34 thereon, and secured at the opposite end
to the eheft J, upon which the drum 10 is lo-
The purpose of the spring and cord
18 to compensate, by the increased tension of

the spring as the cord is wound upon the shaft
of the drum 10, for the decreasing weight of

vertically grooved ends 15 which move over | the p051t1ve cmbou as consumed.
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I will now describe the circuitsin the lamp |

and in connection therewith set forth the op-
eration of the lamp. The current from the
source ol energy—preferably a series wound
dynamoelectric machine—isled intothelamp
through the positive conductor 35; thence to
the metallic base plate 5, by standards 6 to
spring 36, connected at one end to the stand-
ard 6 and at the other end to the inner pe-
riphery of the drum 10, toribbon 12, positive
carbon, negative carboen, conductor 37 (in-
closed in one of the side rods 16), to series
coll 33, which is wouand on the upper lega of
the magnet 24; thence to the negitive termi-
nal 39 of the lamp and back to the source of
energy or positive terminal of the next lamp
In series. When the ecircuit is established
as described, the upper leg « of the differen-
tial magnet 24 will attract the armature 22,
and the armature through link 21 will lift the
frame 3 and with it the drum, ribbon, carbon
carrier and positive carbon; thus establish-
ing the are. As the light carbons are con-
sumed and the arc between them growslonger,
a smaller portion of the current will flow
through the series coil 38 on the upper leg ¢
of the magnet, and a greater portion through
the shunt coil 40, which is wound on the lower
leg 0 of the magnet and on the armature 22.
Oneend of the shunt coil 1s connected to the
base plate 5 and the other end to the conduc-
tor41l,which is connected at oneend to carbon
d0andattheotherendtothenegative terminal
39 of the lamp. As the carrent in the shunt
coil 40 becomes greater by increase of resist-
ance in the are, the leg b now attracts the ar-
mature 22, and the armature through the link
21 draws down the frame §, releases the es-
capement 26, and permits the drum 10 to ro-
tate and the positive carbon to feed down-
ward until the balance of resistancesisagain
established and the arcof the proper length.
Should it happen that the tension of the eur-
rent transmitted to the lamp is by any cause
made greater than that normal to the lamp,
a new ba.lanee will at once be established,
and the armature will be drawn upward, and
thereby increase the length of the are. The
waste of the upper earbon in the are will be
compensated for during this abnormal con-
dition in the same manner as previously de-
scribed for the normal condition; at the same
time the greater length of arc will be main-
tained—which is a condition desirable under
the circumstances—until the tension of the
cuarrent again drops to that normal to the
lamp, when the previous balance will be re-
established. It will beobserved that the legs
¢ and & of the magnet have the coils wound
upon them insuchadirection that their polar
ends are respectively north and south poles;
while the coil on the armature, which is in
series of the coil on the leg 0, is wound to
make the free end of the armature a north
pole. The leg a on which the series coil is
wound in the first in&tanee as deseribed, at-

tracts the armature 22, for the reason that |

the armature, at the moment that the ecuir-
rent is switched into the lamp, has a polarity

induced in 1t opposite to that of the leg «.

When the shunt coil comes into action, the
polarity of the armature is reversed and the
leg b then attracts the armature. The attrac-
tion of the leg O for the armature is aided by
the repulsion of the leg « for the armature
'The result of this arrangement is that the
movement of the armature downward, to re-
lease the carbon feeding mechanism, is very
quick.
1t is desirable in construecting a magnet to
carry out the above described operation, to
prowde that the magnetism of the leg a shall
be sufficient under 1101‘111&1 C{JudltIOHS to re-
verse the polarity of the armature, when the

armature is in its middle position—that 1s to

say, at such time when the majority of the
current is passing through the series coil on
the leg ¢ of the magnet.

The coil on the armature 22 is, as stated, a
part of and in series of the shunt coil on the
leg b, but wound so that the polarity of the
free end of the armature shall be a north
pole, while the polar end of the leg b shall be
a south pole. By this arrangement,when the
current is inereased in the shunt, the polarity
of the armature is immediately changed from
a south polarity, induced by its forming a
part of the magnetic circuit of the leg ¢, to a
north polarity,and the current traversing the
coll quickly destroys all residuary magnet-
ism in the armature.

It will be evident that the coils on the mag-
net may be otherwise wound to produce the
differential action and operation of the parts
as above described, but the form and con-
nections as shown and deseribed have been
found to answer admirably for the purpose

aund to produce the best resalts.

In place of employing a differentially
wound magnet, as shown in Fig. 1, may use
two independent magnets, as shown in Fig.
2; one a series wound magnet 42, and the
other a shunt wound magnet 43. The shunt
wound magnet 43 1sarranged, connected and
operates substantially as shownin Patent No.
412,141, to which I have previously referred.
T'he series wound magnet 42 is so located that
the lowerleg ofthelever19formsitsarmature;
thus, when the current is first established in
the lamp, the magnet 42 is brought into ac-
tion, and its attraction of the lower leg of the
lever 19 exerts tension on thespring 20, which
acts to lift the frame S and with it the car-
bon carrier and carbon to establish the are.

In lamps of the character desecribed, it is
necessary to provide some means for short-
circuiting the lamp. Should it happen that
the upper carbon is totally consumed, orthat
the carbon carrier becomes arrested in its
movement downward by stickingin the franme,
&e., the current will be diverted to the shunt
coil or magnet, which will act powertully and
draw the catbons 29 and 30 into apposition,

and thereby short-circuit the lamp; the cur-
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trent flowing from the base plate 5 to carbon

29, earbon 30, conduector 41 to negative ter-

minal of the lamp. The contacts 29 and 30
are normally in contact when no current is
in the lamp, but are separated slightly in ad-
vance of that of the main light carbons, when
the current is turned into the lamp. DBy this
means but a very small spark is formed be-
tween the carbons 29 and 50.

My improved lamp may be operated with

either direct or alternating currents of elec-
tricity.

It willbe obvious from the above description,

that very many modifications may be made

in the construction of my improved lamp,
my in-

without departing from the intent of
vention. Ior instance, if the magnet 24 and
coils thereon are properly balanced, the re-
tractile spring 20, 1n the form shown in-Iig.
1, may be dispensed with and also the lever
19. It will also be obviousthat my improved
construction of differential magnet with float-

ing armature may be used in connection with

mechanism other than that deseribed for
btl‘lkll]ﬂ‘ the arc

Having thus descmbed my Inventlon 1
claim— |
1. In an electric are lamp, the combmatwn

of a pivoted frame, a carbon supporting and
ffer-
entially wound magnet, a pivoted armature
therefor,independent of said framesaid mag-

feeding mechanism carried thereby, a di

net located so as to be actuated by the cur-
rent circulating in the coils of said magnet,
and mechanism interposed between said ar-

inature and said frame whereby the frame is
lifted to form the arc and lowered to permit

action of the carbon feeding mechanism.:

2. In an electric arc lamp, the combination
of a pivoted frame, a carbon feeding mech-
anism carried thereby, a flexible support for
the carbon, a differentiaily wound magnet, a
pivoted armature therefor, 1ndependent of
said frame said armature adapted to be moved
in opposite directions by the current circu-

lating in the respective coils of said magnet,

and mechanism interposed between “said

frame and said armature, Substantlally asand

for the purpose set forth.
3. In an electric are lamp, the combination

of a pivoted frame, a carbon supporting and

feeding mechanism carried thereby, said
mechanism provided with a rocking escape-
ment, a stop for said escapement connected
to the lamp fiame, an eiectro-magnetic de-
vice responsive to the current transmitted
through the lamp, a pivoted armature inde-
pendent of said frame and mechanism con-

nected therewith tolift said frame,and mech-

anism thereon to separate said carbons and
strike the arc and to lower said frame, and

mechanism to release the escapement and per-
mit the feeding of the upper carbon to com-
pensate for the consumption in the are. -

4. In an electric arc lJamp, the combination

‘other a 0011 in a shunt around the arc

and regulating the carbon
feed 1n arc 1amps, as well as for various other
purposes. |

of a pivoted fratiie, & carbon supporting and

feeding mechanism carried thereby, a mag-

net in series with the are, mechanism oper-

e,

ated by said magnet and acting to lift said

frame,and mechanism thereon toseparate the

light carbons and form the are, a magnet in

a derived circuit around the are, a pivoted

armature also in said circuit mechanism op-
erated by said armature and acting to lower

said. frame, release the feeding mechanism
and permit the upper carbon to feed. -

5. In an electric are lamp, the combination

anism, an electro-magnet having two coils
thereon, one a coll in series with the arc, the

armature common to said magnets, Emd in-

of an are forming and carbon feeding mech-

;o all

closed by the legs thereof a coil on said arma--

ture in series with the shunt coil, said arma-

ture pivoted at one end to the yoke of said

magnet and extending outwardly, whereby

its free end may be caused to reciprocate be-

tween the poles thereof, and mechanism in-
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terposed between the free end of said magnet -
and the arc forming and carbon feeding
meehamsm, subst&ntlally as and for the pur-

pose set forth.
6. In an electric arc lamp, the combma,tlon

legs, arranged one above the other a series
coil upon the upper leg of said magnet, a
shunt coil on the lower leg of said magnet, an
armature pivoted at one end to the yoke of

of an arc forming and carbon feeding mech-
anism, an electro. maguet provided with two

95
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said magnet, and extending outwardly to be:
1eelpr00ated between the poles thereof a

shunt coil on the armature, and mechanism
interposed between said armature and said

arc forming and carbon feeding mechanism.

105

7. Inan electrw arc lamp, the combination

of a pivoted frame, a carbon supporting and

feeding mechanism carried thereby, a retract--

ile sprinﬂ' connected to said frame, and hav-
ing electro-mechanical means for increasing

ITO

its mtenmty a magnet in series with the are,

a magnet In a shunﬁ around the are, and

mechanism actuated by said magnets to lift
and lower said frame, substantlally as and
for the purpose set forth. |

8. In an eleetric arc lamp, the combmatmn-
of a pivoted frame, a carbon supportmﬂ' and

feeding mechanism, a magnet in shunt ecir-

cuit ar ound the are, an ar'matme independent

of said frame and acting‘to lower said frame

and release the feeding mechanism, and a

between the frame a,nd thenegative terminal

‘short circuiting device independent of said
armature and having one point carried by
said frame in a manner to be brought into ap-
position with a second pointon the lamp base,
said short circuiting device being in clrcmb

of the lamp and acting to cut the lamp out

of circuit whenthe cuuent insaid shunt mam
net exceeds a predetermined amount.

-9, In an electric arclamp, the combination
of a pivoted frame, a carbon supporting and
feeding mechanism carried thereby, a differ-
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entially wound magnet, an armature therefor, | cluding an electro magnet having an arma-

pivoted at one end and embraced by the legs
of the magnet, its free end extending to be
reciprocated between the poles of said mag-
net, said armature having wound thereon a
coil in series of the shunt coil of said mag-
net, and interposed mechanism between said
frame and said armature,substantially asand
tor the purpose set forth.

10. The combination with the are forming
and carbon feeding mechanism of an electric
arc lamp, of a magnet having one leg wound
with a coil in series with the arc, another leg
with a coil in shunt around the are, and an
armature for said magnet pivoted at one end
and inclosed by the legs of the magnet and
having thereon a coil in series with the shunt
coll.

11. In anelectricarclamp, the combination
of a pivoted frame, a carbon supporting and
feeding mechanism thereon, a divided shunt

circuit around the arc,one branch thereof in- |

ture independent of the said frame and piv-
oted to said magnet and inclosed by the legs
thereof, said armature having connections
with the frame to lower it and release the
feeding mechanism, the other branch of the
shunt circuit ineluding a short circuiting de-

vice independent of said armature and con-

sisting of a contact point secured to thelamp
base, and a second contact point secured to
the pivoted frame in a position to be brought
into apposition with the base contact point
when the said frame is lowered to its maxi-
mum degree due to an abnormal current pass-
ing through its actuating electro magnet.

In testimony whereof Taffix my signature in
the presence of two witnesses.

CARL HOFEFMANN.

Witnesses:
MAX WAGNER,
MAX PIEPER.
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