No. 745,427,

PATENTED DEC. 1, 1903,

H. EMONDS.
ELECTRIC ARC LAMPE.
APPLICATION FILED MAY 14, 1903.

RC MODEL,

= @ © i

e m et
L F T FYFE FF N NI ] 1.l.!-|.‘..-ll-ll..l.\..|.|..ll..-.I.I‘.l.ll.‘..l.i.#...l..l.l.l...‘.‘....‘....l.'...l..l..l-l.l.-_

Ly ___._.-....___._.r LR Fa.__..r_; ld.’l‘i.‘l s ARy
.-_ " __.._.f_.....l .JI..__J.__‘J.J_
l-..l._-..frf_l.l.__..-.__'l g L Y
__..-.-___‘...__....IF.‘ ...__J_. .‘_rl
1'..1'_._-.._-_ -'.'_ LR
"t ..._...fr,r_..ff..........l.,.
N ....q..r R A A

’ - L - r. .”.._. e
A ' -'.‘.l .’l'...‘.'r.ﬂ'.f.". .
w WY - !.JI’.JI.FJF.!‘. .I..' - .1
-
L %

C
S A A IS

g - ..".
....'._...l.-.'_..r... ...__.. .._.'..._ '.__..._.J ......J__..”..'_r.......
. TR T ....J.._.lJl' N [ T, T T N I

% O T WL W WY By e wn ke B TR R R W O ow m owh i e

l.llil....l.l.l.l.l._!l.l.l,l,l..,ll-i,.-r.ll,l..l..!._l.._.._,._l.l..li"i.‘l.l.l_’.l..l..!.l.i..lll..l".l.l:l.ll.’.ll.ll..l_.l:ll =l e T T R R W >
I!ifllll\\\\\\\\\.\\\\\\ \\\\\\\“\.\\\\\"1!;!-"'I_l.l.lll_lll.lllIIIIII IE‘ l...”....

!

M R TEEEEr e ——

e T A Y S I —y——— R I  —————

T ar

Y GOl Gttt ittt ittt Ll ot r—— e T
]

__r..r [ I _.,_l.-.r__-_._rr_.. _r.-_f._....'.a! BT ......r'lf._.l.i.r_._.. W r_._._rur._-._-r_l \ Fiyn ' - T ., Nt LN — - \
-; NI R, IR r....rfr SR JE TR .ri.rqr_..__ e Bl S ....___r.-l....__ﬂ.._ ._...._..-..l_-”-_r._.#-_"hh_r,n,ruﬂﬂl_....“_- - -_..*w_,“ I\\\“\\‘h
AT J..-r._.rr# AR _-_.JE,._L‘_.._F (ks ...r..r-.......r_;_ e Y -._J.F.r__,._r!_ i rj. ”, LRI AN LI B L L AR R S
‘_r.._ﬂl l__.._._'l_t_.r.f_...‘..-_.._._.rf.rr__,l ﬁ.._ r_l..-....‘ ol r._,-_r'r... .-._.l- lt...._...,_..l_..l_....._l_.l..l..l_....l_._l_-.l_I_.l_.l_.l..l._l_.l_.l..l_..l.l_.l_..l.l.‘ ‘

...r.___.__.._r...._. Ll N el Tt Ffr..._._.r.! ﬁrﬁir.nrf.r....r " l.l —
N

A ...Jr _.1..:;.. PR T B S PR, B P W T qr._:,t.... _._...___. .
-..l_.‘.‘.‘..‘..‘..‘..‘.‘..‘..‘..‘.‘..I..‘.....‘.‘._I..\_I..\..i...-..‘.l.
S AR T

(S I, _..J.._____..__J.-ra_r_,!-rfj_.l.plr... g .'__.JJ.I_F___. L.l.!r_'._.lr-_
-
8 | ] N L] - . - K = - | B W \
“J._._-_-__-..F -___-_._._"_. i.-.-..._-_-._...l “
’

.,:..r......ﬂﬁ LR JETS RS N, r....... ..1,...,... S
- -..___._ ._f._.__r _!__.__.-r_ P._J o _Il___r o r..l_rl_. - ..___J _r_J .___f
R N e T L T r_-__._._n. ﬂ..r#ﬂ.-.

e \\'\\\\\.

"-

HAIO AT LD TN n_.:?.?
el Lo Wy Loy BT -__-..-..-_...__r

._-_II....I.I_'I-_I.'-.-_.

_1. UI_P

3 £

+
S

\-r e e F L R
LY

-
il e kA II-“""."

i

)

THE NORRIS PETERS CO, PHOTO-LITHA, WASANGTON, D. G.




10

20

30

35

40

50

To, 745,427,

UNTTED STATES

Patented December 1, 1908.

PATENT OFFICE.

HUBERT EMONDS, OF AIX-LA-CHAPELLE, GERMANY, ASSIGNOR TO BRUSSEL-
AACHENER GLAS-MANUFACTUR LEYMANNS & EEIM, OF AIX-LA-CHA-

PELLE, GERMANY.

ELECTRIC-ARC LAMP.

SPECIFICATION forming part of Letters Patent No. 745,427, dated December 1, 1903.
Application filed May 14,1903, Serial No. 157,062, (No model.

To all whom it may concerm:
Be it known that I, HUBERT EMONDS, elec-
trician, a subject of the Kingof Prussia, Em-

peror of Germany, residing at 48 Lothringer- |
strasse, Aix-la-Chapelle, in the Kingdom of |

Prussia, Empire of GGermany, have invented
certain new and useful Improvements in Are-
Lamps with Oxygen-Pumps; and I do hereby
declare the following to be a full, elear, and
exact description of the invention, such as
will enable others skilled in the art to which it
appertains to make and use the same.

My present invention reiates to arc-lamps,
and particularly to that class of arc-lamps
especlally designed for very lengthy burning
periods. *

One of the objects of my invention is to
provide means wherewith to effectually re-
move the superfluous oxygen usually accu-
mulating in the glass casing surrounding the
carbons during a time of disuse, whose pres-
ence retards the formation of the arc of light
and causes the flickering of the latter when

Tormed. "
Another object of the invention is to pro-

vide means to prevent the breaking of said
oglass casing in case an explosion of the acecu-

mulated gases should take place when send-

ing the electric current through the lamp.

The accompanying drawing shows a verti-
cal sectional view of the diagrammatically-
represented new arc-lamp.

In arc-lamps especially designed for very
lengthy burning periods superfluous oxygen
will accumulate in the glass casing surround-
ing their carbons on account of the imperfec-
tions in the construection of their fittings,
which, being manufactured in large quanti-
tles, arenot as effectually excluding the air
as desirable. When under these conditions
the arc-lamp 1s connected with a circuit, the
arc of light will soon be interrupted on ac-
count ol the expansion of the heated oscillat-
1ng air 1 said glass casing, thus causing the
flickering of the light. The explosions spoken
of above are another great drawback to this
class of lamps as at present constructed and
are caused by the ignition of the gases which
usually are accumulating during a prolonged
disuse of such lamps and which when taking
place are with rare exceptions destroying the

olags casing surrounding the carbons. To
avold all these drawbacks, the following con-
struection 1s made use of.

An electromagnetic coil ¢ is connected with 55
the tube O, carrying on its lower end a digk ¢,
by whose annular double flange d is held the
open end of the glass casing e, thusforming an
hermetically-closed chamber around the car-
bonsfand g,0f which the lowerone, 7,is placed 6o
upon the base /i, arranged within the glass
casing e, whereas the upper carbon ¢ is sur-
rounded and held by a tube 2, carrying the

i soft-iron core kand suspended from the screw-

plug [ of any insulating material by means of 03
a helical spring m, whose other function will
be more tully explained later on. Upon the
disk ¢ is mounted a pump-ceylinder »n, and in
the latter a plunger-piston o 1s arranged and
movéably connected at p to the heavy rod ¢ of 7o
very soft 1ron entering the electromagnetic
coil 7, placed in alinement above the eylinder

n and connected, on the onehand, by the wire

s to the coil a, and, on the other hand, by the
wire £ to the tube 0. Directly beneath the #3
plunger-piston o the disk ¢ is provided with
an opening 1¢, which under normal condition

18 closed by the ball-valve v. . To let the lat-
ter under all conditions find its seat, that part

| of the surface of the disk ¢ inclosed by the 8o

cylinder nissloping downwardly to the open-
ing 2. In asimilar manner the top of the

| plunger-piston o is provided with an opening

w, capable of being closed by the ball-valve

x. When now the electric current is admit- 35
ted to the electromagnetic coil g, 1t will flow
through the latter, fromthence by way of wire

s to the coil 7, and reach the tube b by means

of the wire {. The tube 6 will lead the cur-
rent to the wire 7, connecting the tube b with 9o
the helical spring m, attached to the upper
end of the tube 2, whose lower end is provided
with a hinged cateh z, surrounding and hold-
ing the upper carbon ¢ by means of its one-
sided attachment to the tube ¢, thereby trans- 95
mitting the electric current to the carbon g,
from whence it is passing to the carbon 7, wire

1, and resistance-coil 2, and from thence back

to the circuit-line. | |

As soon as the electric current is flowing, 100

as indicated above, the core /& and the rod g,
acting as core to the coll 7, will be drawn up-
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ward through the influence of the electro-
magnetic coils ¢ and 7, respectively, where-
by the motion of the core & causes the carbon
g to agseend, thus establishing the arc of Light
between the points of the carbons f and ¢,
whereas the upward motion of the rod ¢
causes the plunger-piston o to ascend, which
1 turn will draw the ball-valve v upward,
and thereby remove the superfluous amount
of oxygen which may have accumulated in
the glass casing during the time of disuse of
the arc-lamp. The ball-valve & remains, of
course, seated during the nupward motion of
the plunger-piston o, so that the volume of
oxygen removed from the interior of the glass
casing ¢ will be held between the disk ¢ and
the hollow plunger-piston o as the ball-valve
v 18 closing the opening 1 the instant the car-
bon ¢ has been sufficiently raised to establish
the are of light. As’soon as the superfluous
oxygen nas been effectually removed in the
way described above normal conditions be-
tween oxygen and nitrogen are established
within the glass casing and an extremely
steady light secured. Upon cutting off the
electric current the carbon ¢ will drop down
and contact with the lower carbon 7, whereby
the catch z may loosen and regain its hold
upon the carbon f in any suitable manner in
order to be ready to raise the latter when the
current 1s again admitted to the coil a. Si-
multancously with the dropping of the core
k the rod g of the plunger-piston o is given
free by the electromagnetic coil #, causing
the plunger-piston o to drop to the bottom of
the cylinder n, whereby the ball-valve 2 will

be opened to let the oxygen filling the space

between both ball-valves escape into the at-
mosphere.

Besides establishing the arc of light far
quicker than hitherto and securing a very
steadily burning light by removing the super-
fluous oxygen from the interior of the glass
casing e, the burning period of the arc-lamp
1s considerably prolonged.

If for certain sizes of arc-lamps one pump
should prove to be insufficient, two or more of
them may be provided. Incase the gases col-
lecting within the glass casing during the dis-
use of the arc-lamp should be present in such
proportions that upon the formation of the
arce of light an explosion is taking place the
two ball-valves, acting for the time being as
simple relieve-valves, will be opened through
the pressure created by the explosion and let
the products of explosion escape into the at-
mosphere without endangering the glags cas-
ing in the very least, which hitherto under
similar conditions was destroyed with very
rare exceptions.

I donotdesire to limit myself to the precise
constructions and arrangements shown, as
it 18 obvious that various modifications may

'be made therein without departing from the

essential features of my invention.
I elaim—

1. In an arc-lamp of the class described, | said oxygen-pump and electrically connected

et
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the combination with the closed echamber suy-
rounding the lamp-carbons of an electromag-
netically-operated oxygen-pump comprising
a pump-cylinder; a valve to establish com-
munication between the interior of said c¢losed
chamber and said pump-cylinder, a plunger-
piston within said pump-cylinder; avalve in
the top of said plunger-piston to establish
communication between the interior of said
plunger-piston and the atmosphere; an elec-
tromagnetic coil in electric connection with
the means causing the vertical motion of the
upper carbon and with the means conducting
the electric current from said electromag-
netic coil to said upper carbon; and a plunger-
piston rod operated by said electromagnetic
coll.

2. In an arc-lamp of the class desecribed,
the combination with an electromagnetic coil
of a conducting-tube partly surrounded by
said coil; a serew-plug hermetically c¢losing
the upper end of said tube; a lamp-carbon
arranged in said tube and operated by sald
electromagnetic coil; a double-flanged disk
on the lower end of said tube; a glass casing
held by the double flange of sald disk; a
second lamp-carbon arranged within sald
olass casing; a pump-cylinder mounted upon
said disk; a valve for establishing communi-
cation between the interior of the glass cas-
ing and said pump-cylinder; a plunger-pis-
ton in said pump-cylinder; a valve in said
plunger-piston for establishing communica-
tion between the inside of the plunger-piston
and the atmosphere; a second electromag-
netic coil electrically connected with the first-
mentioned electromagnetic coil and with the
tube partly surrounded by the latter; and a
rod movably secured to said plunger-piston
and operated by sald smaller electromagnetic
coil. |

3. In an arc-lamp of the class described,
the combination with an electromagnetic coil
causing the motion of the upper lamp-car-
bon of a tube partly surrounded by said coil;
an insulating screw-plug hermetically clos-
ing the upper end of said tube; a smaller
tube within the first-named tube; a hollow
core forming part of the smaller tube and
capable of being influenced by said electro-
magnefic coil when the latter 1s energized; a
hinged catch at the lower end of said smaller
tube, a carbon within the latter held by said
catch; an elastic connection between the up-
per end of said smaller tube and said screw-
plug; an ecleetric conductor between sald
larger tube and said elastic conneection; a
flanged disk on the lower end of the larger
tube; aglass casing held by sald flanged disk;
a base placed within said glass casing; a car-
bon supported by said base; an clectric con-
duetor passing through said glass casing and
connected with said base; an oxygen-pump
placed upon said flanged disk and communi-
cating with the interior of said glass casing,
and a second electromagnetic coil operating
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with the first-named coil and the larger tube |

surrounded by it. |

4. In an are-lamp of the class described,
the combination with the means for operat-
ing the upper lamp-carbon of a tube partly
surrounded by said carbon-operating means
and closed on its upper end; a lamp-carbon
within said tube; means for moving said
lamp-carbon; meansgforsustaining said lamp-
carbon within said tube; an hermetically-

closed chamber suspended from thelower end
of said tube, a second lamp-carbon arranged
within and supported by said closed chamber;
an oxygen-pump mounted upon the top of said

£
-

closed chamber and communicating with the
interior thereof; a second electromagnetic
coil for operating said pump and electrically
connected with the means operating the up-
per lamp-carbon and with the tube surround-
ing the latter.

In testimony that I claim the foregoing as
my invention I have signed my name 1n pres-
ence of two subseribing witnesses.

HUBERT EMONDS.

Witnesses:
HENRY QUADFLIEG,
D. J. REUTER.
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