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Be it known that I, JOSEF RIEDEL, of the
city, county, and  State of New York, a citi-
zen of the Empire of Austria-Hungary, have
invented certain new and useful Improve-
ments in Electric-Are Lamps, of which the fol-
lowing 18 a epeelﬁeatlon .

ThlS invention relates to an improved elec-

‘trie-are lamp in which the arc is formed at a
point of uniform height and regulated by

means of movable carbon-holders, which are

~operated by an electro-magnet arranged on

the top part of the lamp-supporting frame,
and a suitable feed mechanism, while the
formation of the arc is regulated by a sec-
ond electro-magnet that produces the separa-

-tion of the carbonwhenthe currentisswitched

into the lamp. FFor this purpose the inven-
tion consists of an electric-arc lamp the con-
struction of which is fully set forth hereinat-

- t{er, and finally poinfed out in the c¢laims.
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- are consumed.
vation of the electro-magnet by which the

In the accompanying drawings, Figure 1

represents a front elevation of my improved
electric-arclamp,showingthe actuating mech-
anism of the same inclosed in a suitable cas-
ing. I'ig. 2 is a front elevation with the cas-

ing removed, s0 as to show the regulating |

mechanism for the carbon-holders. Fig. 3

represents, also, a front elevation, partly in

section, of the lamp-frame and the movable
carbon-holders drawn on alarger scale.- Figs.
5* and 3 are horizontal sections respeetwely
on lines 3* 3" and 3® 3% Fig. 3. Figs. 4, 5,
and 6 are detalls of the electro magnet em-
ployed forfeeding the carbon pencils as they
Fig. 7 is a sectional side ele-

arc i8 established. Ifigs. °8 and 9 are plan

views of the electro- magnets shown in Figs,
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~ tric-arc lamp, which frame 1s formed of two

KO

4 and 7, and Fig. 10 is a plan view showing

the relatwe pOSlthIlS of said electro-ﬁmarmete

on the top plate of the lamp-frame.
Similar letters of reference 111dleate Corre-

sponding parts.

By reference to the drawin ﬂ'ej A represente
the supporting-frame of my improved elec-

longitudinal guide-tubes a a, which are con-
nected by a top plate a” and a transverse bot-
tom plate d®. The upright guide-tubes ¢ are
provided at their inner side with longitudi-

nal guide-slots @’, which serve for guidinn*

F
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b

the upper and lower carbon holders C C’,
which are formed of transverse bars hawnn‘
V-shaped portions & b at their center and
springs b’ b’ extending across said V-shaped
portions, 8o as to hold the carbon pencils in-
serted into said V-shaped portions.  The
lower-carbon holder C’ is suspended by silk
or other cords d d, which are attached to the
ends of the same and which are passed
through the guide-tubes a ¢ and through eyes
d’ ¢’ at the ends of the upper-carbon holder C
and over guide-pulleys d* d® on the top plate o
and a guide-pulley d* on the armature K’ of
an electro-magnet If, as shown in Figs, 2, 3,
and 7. The cordsd d are then united and
passed over a

standards d’, attached to the top plate «’.

‘1'he united eord d is then continued in down-
ward direction and attached centrally to an
eve of the upper-carbon holder C, which 1s

eeeurately balenced on said cord. A flexible
wire connection ¢’ ¢’ is established by arms

e? ¢% attached to the top and bottom platesa’
and a? of the supporting-frame A, and bind-

ing-posts €* ¢° on the carbon- heldels C C/, as

shown clearly in Iig. 3. The cross- section of
the upper carbon penc11 is made of twice the
size of that of the lower carbon pencil, so as
to provide for the slower burning off of the
upper pencil in forming the arc. This ar-
rangement has aiso the adventaﬂ'e that at the

'pomt where the arc is formed in the upper

pencil a conical cavity is formed, which serves
to some extent as a reflector for throwing the
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larger center pulley ¢, that is
keyed to a shaft d% turning in bearings et-
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light rays emitted by the arcin downward di-

1ect10n’ as indicated in broken lines in Fig. 1.
As the upper and lower carbon holders G’
are suspended from the cords d d, they are
moved simultaneously either away from or to-
ward each other, the suspension of both car-

" bon-holders hdvmo* for its object the uniform

motion of the ca1b0ns and the formation of
the arc at a fixed point midway between the
top and bottom of the frame of the lamp.
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On the top plate o’ of the frame A are ar- '

ianged_two electro-magnets E and T, one at

each side of the guide- pullev 5. On the shaft
of the guide- pulley d’ is mounted a ratchet-
wheel f, which is engaged by a pawl f’, that
is applied to the end of an arm 12, attached
to the armatme E’ of the electro- man'net L.
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The armature E’ extends across the flat poles
of the electro-magnet E and is supported at
one end by a flat spring s, which is attached
to a bracket-arm s’ of the top plate of one of
the coils of the electro-magnet K, as shown
clearly in ¥igs. 4 and 8. The free end of the
armature E’ is acted upon by a flat spring s°,
by which it is returned into its normal posi-
tion toward the poles of the electro-magnet E,
said spring being attached to an arm s° and
its tension regulated by a set-serew s*, as
shown clearly in FKigs. 6 and 8. I'he armature
K" is provided at the same end with a con-
tact—sprmn* 1, which is in contact with a set-
screw 7. The electro-magnet H is located in
a shunt-circuit,which entelstln ough the bind-
ing-post p and passes through the C()llb of the
electro-magnet I to the set—sorew v" and the
contact-spring ¢ and then to the binding-post
When the arc has been formed by the
separating of the carbons, the same 1s kept
up by the action of the shunt-current passing
through the electro-magnet E, the poles of

- which attract the armature K’ and produce
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by the pawl £/ the turning of the ratchet-
wheel f for one or more teeth. Simultane-
ously the contact between the spring 2 on the
armature X’ and the screw 7’ is interrupted
and the armature returned by its spring s°
into its former position, so that the pawl 1s
placed in a position for turning the ratchet-
wheel / by the next forward motion of the
armature E’. This produces the turning of
the guide-pulley d® and thereby the approach
of the carbon-holders and the keeping up of
the arc between the carbons. When the size
of the are and consequently 1ts resistance in-
creases, the current is passed again through
the coils of the electro-magnet H, so that the
armature X/ is attracted, the carbons fed to-
ward each other, and thereby the normal size

tro-magnet K, its ar
ble carbon-holders. The main current passes
from the binding-post p through the coils of
the electro-magnet I¥ and from the same over
the upper arm e?and flexible connection ¢’ to

the upper-carbon holder C, over the upper

carbon to the lower carbon and thelower-car-
bon holder, and over the arm ¢* and flexible
wire ¢’ and the frame to the binding-post p”
and to the line.
through the coils of the electro-magnet I#, the
armature I’ of the sameis suddenly attracted

. and thereby the guide-pulley d* of the same |

lowered, so that the lower carbon pencil is
quickly lowered and by the separation of the
carbons the arc formed. Thearmature I/ is
provided with conical recesses ¢, which fit on
the conically-shaped pole ends ¢’ of the elec-
tro-magnet Ity the armature being supported
on spiral springs ¢* placed on screw-nuts g®
of the posts g, which are arranged sidewise
of the electro-magnet I on the top plate a’ of
the fmme A. The conical shape of the pole
ends g” permits the armature F’ to be located

close to said pole ends, so that by the quick | a lamp isof advantage.

-carbon-holders.
YWhen the current passes |

467,199

| attraction of the armature I’ by the electro-

magnet F the almostinstant separation of the
carbon pencils and the formation of the arc
between the same are produced. When the
lamp is switched out, the spiral springs ¢’ Lift
the armature I’ and support the same in its
normal position above the conical pole ends
of the electro-magnet I, while the carbon
pencils are placed in contact with each other.
On the shaft of the ratchet-wheel f and side-
wise of the latter is arranged a friction-disk

7¥, the circumference of which 1s placed in

contact with a suitable spring f* that acts as
a brake by which the too rapid movement of
the parts is prevented.

The operation of my improved electric-arc
lamp 1s as follows: For supplying the re-
quired eurrent and oblaining the correspond-
ing size of arc when used in an incandescent
circuit the current is first passed through a
resistance-coil,so that a current of the re-
quired strength is supplied to the electro-
magnets as required by the are to be formed.
The tension of the spiral springs ¢° is then
adjusted by the serew-nuts ¢° so that the cur-
rent is strong enough to attract the armatuare
I'" and form thereby the arc by the lowering
of the lower carbon pencil. To produce the
feed of the carbons, which is regulated by the
shunt electro-magnet I, the set-screw " is so
adjusted that it formscontact with the spring
1 of the armature I, so that the shunt-cur-
rent 1s interrupted Wheuever the armature K
is attracted. By the set-screw s' the flat
spring s° is so adjusted that it retracts the
armature I immediately, so that the shunt-
cireuit is closed again. The armature K’ is
thereby vibrated and the ratchet-wheel

operated by the pawl %, so that the carbons

are fed toward each other. When the car-

“bon-feeding mechanism 1s properly acdjusted,
of the arc kept up by the action of the elee- |

mature X', and the mova-

a uniform size of arc 18 obtained and the ir-
regular burning and flickering of the light
prevented. W hen the carbon pencils are con-
sumed, they are replaced by removing the
glass-globe, moving the carbon-holders Cand
C” away from each other, removing the car-
bon remnants from the sockets of the same
and inserting the new carbons by moving the
springs away from the angular sockets of the
The lamp is then in condi-
tion for work assoon as thecurrent is switched
1nto the same.

The advantages of my improved electric-
arc lamp are that the same 18 of a compara-
tively small size, being not longer than two
feet, so that the same can be used In rooms
and stores of comparatively small height.

This is obtained by the enlarging of the er 055-'
section of the upper carbon :_:md snspending

the carbon-holders from cords, whereby the
long carbon pencils of the electric- -arc lamps
heretofore in use and the long racks for the
upper-carbon holders are dlspensed with and
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a flat top given to thelamp, which adapts the

same for suspension in all cases where such
My flat-top are lamp
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~can also be used for street-lighting, on loco- | apertures corresponding in shape to sald pole

motives, and aboard of vessels, as vibratory

movements exert no influence on the opera-

~ tion of the same.
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The pencils burn from ten to twenty hours.

with a white, steady, and uniform light and
retain the focus of the are at uniform height,
so that the lamp is adapted for many pur-
poses for which the ordinary construection of
electric-arc lampsmay not be advantageously
employed. - .

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—-

1. In an arc lamp, the combination of asup-

porting-frame having slotted upright guide-
tubes, upper and lower carbon holders guided
by said tubes, cords connected to the ends of
the lower-carbon holder and the center of the
upper-carbon holder, guide-pulleys for said
cords, an electro-magnet located in the main

circuit, and a spring-supported armature

above the electro- magnet, one of the said
guide-pulleys being attached to said spring-
supported armature and rising and falling
therewith, whereby the arc is produced when

thearmatureisattracted and the lower-carbon
“holder lowered on the switchingin of the cur-

rent, substantially as desecribed.

2. In an electric-are lamp, the combination
of movable upper and lower carbon holders |

suspended by suitable cords, guide-pulleys
for said cords, an electro-magnet having coni-

cally-tapering pole ends, an armature carry-

ing one of said guide-pulleys and having

ends, guide-posts for said armature, and ten-
sion-springs interposed between the armature
and screw-nuts on the guide-posts, substan-
tially as set forth. | o

o. Inan are lamp, the combination of a sup-
porting-frame having upright guide-tubes,
upper andlower carbon holders guided in said
tubes, cords for supporting said earbon-hold-
ers, guide-pulleys for said cords, an electro-
magnet located in the main circuit, a spring-
supported armature abovethe electro-magnet,
one of thesaid guide-pulleys beingattached to
sald spring-supportedarmature and risingand
falling therewith, an electro-magnet located
in a shunt-circnit, an armature for said elec-

tro-magnet, and a pawl-and-ratchet mechan-

ism operated bysaid armature and connected
tothe shaft of one of the guide-pulleys, where-
by the arc is produced when the armature

carrying the guide-pulley is attracted and the
lower-carbon holderlowered onthe switching

in of the current and the carbon pencils fed

toward each other and the proper size of the
arc obtained by the electro-magnet and its ar-
mature operating the mechanism connected
with the other guide-pulley, substantially as
described. -

- In testimony that I claim the foregoing as
my invention I have signed my name in pres-
ence of two subscribing witnesses. |

JOSEF RIEDEL.
Witnesses:

PAUL GOEPEL,
A. M. BAKER.
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