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To all whom it may concern: ~ = . .
Be it kriown that I, Ricrarp K{cn, & sub-

jeet of the German Fimperor; and resident of

Hanéiwon-the-Main, Germany, havé invent-

ed certain new and useful Improvements in
Connection with Shunt-Cireuit Tilting De-

vices for Mercury-Vapor Lamps, of Whigh

. the following is a specifieation.
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"Certain types of mercury vapor lamps are.

started by a shunt magnet which sets in mo-

tion &h afmature connected with the lamp so.

#& to give'to the lamp the tilting motion re-
guired for starting it. When, in consequence

“of the grc established by this tilting motion,
the main current passes through the lamp,
a switch electromagnetically operated by-

the said main current, opens the shunt cir-
cuit, the shunt magnet 1s dednergized and
the lamp returns to its normal position.” Oh
the main current being cut off from  the
lamp, the said switch is again closed. ¥ for

any reason the main current should fail to

pass through the lamp, the shunt remains
switched in and the Jamyp remains in the tilt-
ed pesition. The tilting back and the repe-
tition of the tilting motion has only hitherto
been capable of being done by switching in
gnd out by hand.

While, with direct current latmps, only one:
tilting’ motion is required, when the lamps
‘are operated by alternating carrent, failures

in starting the lamps must be expected and
this renders an automatic repetition of the
tilting motion desirable. '

. This. invention provides a device which
effects:an sutomatic repetition of the tilting
motion until thé lamp becomes lighted, by
which device the interruption of the shumt
circuit is not alone caused electromagneti-
cally by the flow of the main current, but

“the up and down motion of the tilting mech-

anism is-utilized to open the shunt circuit
#¥ the end of the upward motion, and to
close it again at the end of the downward
motigqn. o \ : o

According to.this invention there is pro-
vided, in addition to the switch electromag-
netically: operated by the main current, s
second switch which 1s in series with the first
switch and-is-included in the shunt circuit
which is opened and closed by the tilting
mechanism., -

One of the various forms in which the in-
vention-mdy be embodied ig illustrated dia-
grammatically by Figures 1 and 2 of the ac-

- ¢companying ‘drawing.

Fig. 1 shows the
whole arrangement at the instant when the

-tilting motion has been effected without the
lighting of the lamp having taken place and’
-before thie lamp commences to réturn to its

normal position. Fig. 2 shows the device
back in nofmal position with no current
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passing through the Iamp between the main .

-electrodes. The kanp is en the point of be-
‘ing again tilted by the shunt magnet to the
-position’ sllewn in Fig. 1.

: . When the lump is in the initial ét normal
‘position shown 1 Fig. 2, with Wo carrent
:pussing through the lamp fromt one main
ieleetrode to the other, current can flow from

the binding post at the left of the lamp, for
example, through the closed switch 8, the

ghunt magnet, and the switch S, to the bind-

ing post at the right hand of the lamp, ener-
gizing theé shunt magnet, which lifts the
armature N, to the potition shown in Fig. 1.
This upward movement of the armature N,
tilts the lamp B to the position shown in
Fig. 1. The switch 8,, which is illustrated

as # mercury switch, has been brought by

the wpward movement of the armature N,
of the shunt magnet into the open circuit po-
sition by the rod' 8.,, which 1s rigidly con-
wmected with the shunt armature N,. The
switch 3, to be operated by the masin eurrent
has remained closed, bacause thie migin cur-

"rent failed to pass through the lamp. Open-

ing of the shunt circuit by the action of the
armature N, on the switch S, permits the
lamp to return to its normal position, the
rod B¢, (Fig. 2) returns the switch S,, to the
closed circuit position and the tilting motion

ig repeated. If the main current come into
‘action and pass through the lamp between

the main electrodes thé switch S, is ener-
gized by the flow of the main current
through the lamp and switches out the shunt
current electromagnetically and the lamp re-
turns auntomatically to its normal position.

The mechanism may be varied in its de-
tails, and the switches S, and S,, can be com-
bined in one and can be switched in and out
electro-magnetically by the main current, or
mechanically by the tilting mechanism.

I claim:

1. A shunt circuit tilting device for mer-
cury vapor lamps comprising an electrically
operated tilting device connected in.a nor-
mally closed circuit in shunt to the lamp,
means responsive to the main current for
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cating movement

“to reéstablish
- stroke.-

2

«lectromagnetically keeping saiu hunt cir-
it open while the main current,
and additional means for mechanically open-
ing the shunt.current on the completion of
the tilting motion and for closing the shunt
current atter the lamp tilts back to initial
position, whereby a repetition of . the tilting
motion is secured when necessary to start
the lamp. '

2. The combination with a vapor electric’

device started by tilting, a main electric cir-
cuit including electredes at opposite ends. of

- the device, a shunt. cireuit, an electromagnet

controlled by said shunt circuit to tilt the
device to closc the main circuit through said
electrodes at opposite ends of the device, and
means for automatically rendering the shunt
eircuit inoperative when the ‘main circuit is
properly established through the length of
the device, a switch actuated by the recipro-
of said

said electromagnet being provided with

means constructed to open the switch near-

the limit of travel of said electromagnet and
the circuit- by the return

3. The combination with g vapor electrle
lamp started by tilting,
cuit including electrodes at opposite ends of
the lamp, a shunt circuit, a magnet ener-

.gized by the shunt circuit to tilt the lamp,

and a switch for opening the shunt cireuit
when the main circuit is preperly com-
pleted through the lamp, of a second switch
in the shunt circuit automatically opened
and left open by each tilting movement of

‘the Iamp, ‘and positively closed by.the re.

turn of said lamp to its initial position. ;

4. The combination with g vapor electric
lamp started by tilting, '
cuit including electrodes at opposite ends of
the lamp, and-a shunt circuit including a
switch for opening said circuit when the
main circuit is properly completed through
the lamp, of means actuated in response to
current flow in the shunt circuit for tilting
the lamp and opening said shunt cireuit as
one end of the lamp reaches the limit of its
upward movement, and means for’ closing
the shunt circuit only at the conclusion of
the downward movement ofsaid end of the
lamp, - . o

5. The combination with 8 vapor electric

lamp started by tilting, & main electric cir- -

cuit including a plurality of fiuid electrodes
n the lamp, and a shunf circuit including a

~switch opened when the main circuit is prop-

erly“completed through the lamp, of a mag-
net energized by current flow in the shunt
circuit- and having a movable member con-
nected with the lamp for tilting it, a second
switeh in the shunt circuit consfructed to re-
main open nntil positively closed, and means
actuated by the movable member of the mag-
net for positively opening and closing said

is flowing, -

sition until
' position,

electromagnet, -

a main electric eir-

a main electric eir-.
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switch during each tilting movement of the
lamp. . : 4

6. The combination with a vapor -electric

lamp adapted to be started by"tilting,' a
main electric circuit including a plurality

of fluid electrodes in the lamp, and a

shunt circuit including a switch adapted to
be opened when the main circuit is
properly completed through the lamp, of

a magnet adapted to be energized by the .

shunt circuit and ha Ing a movable' member
connected with the lamp for tilting it, a sec-

ond switch in the shunt circuit constructed

to remain in either the open or the

closed po-

and two separated arms
ed with the movable member of the magnet
and adapted respectively to open and rlose
the last sdid switch during each tilting
movement of the lamp.

7. The 'combination of a vapor electric -

lamp having fluid electrodes at 1ts opposite
ends  and started by tilting to cause such
fluid to flow from one end of the lamp to
the other, a main electrie circuit including
said electrodes, a shunt cireuit including a
switch opened when the main circuit is prop-

_erly completed through the length of the

lamp, a magnet energized by ‘the shunt cjr-
cuit and connected with the lamp to tilt it as
described, and means whereby said magnet
will be deénargized on the completion of the

tilting motion of one end of the lamp from -
normal - position and reénergized only as’

said end returns to such normal position.

8. In a tilting vapor elsetric device hav-
ing main electrodes through which a flow of
current may be started by tilting said de-
vice, the combination of -electroresponsive
tilting means connected in a shunt circuit to
said main electrodes, a switch in sajd shunt
cireuit constructed to remain open unti] pos-
itively closed, and means whereby said
switch is positively opened by ‘said tilting
means at the conclusion of one part of the
tilting movement of the device and is posi-
tively closed by the
normal position., :

In a-vapor electric device, the combina-
tion of main electrodes, means for
mounting said device to permit it to tilt and
return to normal position,
a flow of current between said main elec-

trodes, electr,orequnsive tilting means con--

nected in a shunt cireuit to said main elec-
trodes, and means controlled by said tilting

positively moved into the othey-
connect.

pivotally
and thereby start -
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return of said device to .
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means for maintaining said shunt cireuif

closed during movement of said device in
one direction and for maintaining said
shunt circuit open during the-return of said
evice to its normal position.
10. In a tilting vapor electric device hav-
ing main clectrodes between which a flow of

125

cirrent may be started by tilting said e- .

vice, the combination of electroresponsive
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tilting means connected in a shunt eireuit to
salid main electrodes, means responsive to
current flow between said electrodes for
opening said shunt circuit, a switch in said
shunt circuit constructed to remain open un-
til positively closed, and means whereby said
switch is positively opened by said tilting

means at the conclusion of one part of the |

tilting movement of the device and is posi-
tively closed-by the return of said device to
normal Pposition.

11. The combination of a vapor electric
device started by tilting, current con-
nections therefor, automatic means for
tilting said device to start the same, a

8

switch in circuit therewith, means for open-
ing said switch by the movement of said tilt-
ing means and means for closing said switch
by. the return of said tilting means to its
original position so that its action may be
repeated if the device has not started, and
means for deénergizing said tilting means
while said device is in normal operation.

In testimony .whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. .

RICHARD KUCH.

Witnesses:

Franz HassLACHER, -
Erwin Drrrer.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents.
Washmgton, D.C”
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