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The present invention relate_s to the evacua- -

tion of discharge devices and more particular-
ly to the method and apparatus for automati-
cally exhausting lamps of the high pressure mer-

cury type.

It is customary in the manufacture of mer-

cury vapor lamps to automatically exhaust the
same on a machine provided with a turn-table
which periodically indexes the lamp to a sep-
arate position for each step of the exhaust proc-
cess. In each position the index time is neces-
sarily of as short a duration as possible in order
fo obtain quantity production and mammum

economy of manufacture.
It is necessary, as is well known in the art to

10
- lamps of the high pressure type wherein the

completely degasify the electrodes durlng_ the

exhaust process. This is customarily done by
filling the lamp with an inert gas at low pres-
sure of about 20 millimeters and applying sui-

ficient electrical energy to the tube to cause a ¢

discharge bhetween the electrodes while the lamp -

is connected to the exhaust pump. The heat
generated by the discharge drives off the oc-
- ecluded gases from the electrodes, which are then
withdrawn by the exhaust pump. This method
of exhaust is objectionable because sputtering
and vaporization of the electrodes is high at low

pressure.,

A further method is to heat the electrodes by |

high frequency induction durmg one step of

sutomatic machine exhausting. Although such -

exhaust apparatus and method operates success-
fully for most types of lamps, it has heretofore
been very inefficient in connection with high

pressure lamps of the capillary type. This is

due to the fact that the electrodes, which are |

sealed into each end of a quartz envelope are
of exceptionally small area and ‘hence cannot
 conveniently be heated by high frequency in-
duction heating to a sufficiently high tempera-

ture to completely degasify the eIectrodes with

available apparatus.
1t is accordingly an obJect of the present in-

- vention to provide an automatic exhausting ap-
paratus wherein succeeding lamps are SO posi-
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tioned that the electrodes can be substantially

completely degasified durmg the exhaust. proc-

ess. -
Another object of the pregent invention is the

provision of an apparatus wherein succeeding

lamps of the high Ppressure mercury vapor type
can be automatically heated to a sufficiently high
temperature to obtain substantially complete de-

ga51ﬁcat1on of the electrodes.
~Another obJect of the present anEI‘ltIOIl is the

promsmn of an automat1c exhaustmg apparatus
wherein sufficiently hlgh current is supplied to
the lamp- to heat the electrodes to a high tem-
perature so as 10 11berate occluded gases while

the lamp is connected to the exhaust pump in

order to completely degasify the electrodes with-
out endangering the operation of the maohme
due to the high current employed.

- Another object of the present invention is the
provision of a method of exhausting dlscharge_

lamps are successwely positioned automatlcally
so that the small area electrodes of such lamps
are more completely degasified than has been
heretofore posmble with automatlo exhau& ma.-
ch_mes |

Still further ob.]ects of the present 1nvent1on
will ‘become obmous to those skilled in the art
by - reference to the aocompanylng drawmg
wherein:

Fig, 1 1s an elevatlonal VIEW of the apparatus
of the present invention as forming a part of .
the customary indexing exhaust machine, and

Fig, 2 is a plan view of the apparatus as shown
in Fig. 1.. |

'Referring now to the drawmg in detall the
apparatus shown, and - which performs the steps
of .the present method comprises a standard 5
extendlng upwardly from the exhaust machine
frame 6 and provided with a bracket 7 which
is adJustable relative to the standard and held
in place by a set screw or the like 8. The brack-
et 1 mcludes an adjustable rod or shaft 9 par-
allel to the. standard 5, which is likewise held
in place by a.set screw [0, and a pair of ad-
justable arms 12 and 13 are secured at the de-
sired position adJacent eaoh end of the shaft
9. by set screws or the 11ke (4 and l5 respec-
tively.

These arms 12 and 13 are formed of sultable
insulating - matemal such as Bakelite, hard rub-
ber, or the like, and are of identical construc-
tion. As can be seen in the figures, a bolt 186
passes through the arm which serves as a ter-
minal for a conductor Ieadlng from a source of
high frequency electrical energy and at the same
time retains a pair of fingers 17 and I8 in a
position where their free ends protrude beyond

the arms, with the latter being provided with

contact termlnals 19 of calbon or the like, se-

cured by rivets 20 (Fig. 2) or other sultable fas-

temngs to the fingers.
These fingers 1T and 18 are dlsposed onie above

the other and are normally held against a stop_

55 22 (Fig. 2) by the tensmn of a palr of co11 sprmgs




23 and 24 secured to a stationary pin 25 car-
ried by the arms {2 and 3 and a similar pin
26 secured to the respective arms. As previously
mentioned, the apparatus above described is at-
tachable to, and thus becomes a part cf, an in-
dexing exhaust machine, such as shown and de-
seribed in the copending application of O. R.
Wollentin and . T. May, Ser. No. 294,468, filed

Sept. 12, 1939, and assigned to the same assignee

10 f
_ indexing time of an exhaust machine.

as the present invention, as well as the apparatus

such as shown in Patent No, 1,651,865, issued De- -
cember 6, 1927, to H. D. Blake et al. and Patent

No. 1,819,597, issued August 18, 1931, to C. Eisler.

&t

Since such exhaust machine per se forms no

part of the present invention, it is believed un-
necessary that the machine be shown and de-

scribed in detail herein. It should suffice fo say

that the indexing table, shown generally at 27,

neriodically rotates in the direction indicated by
the arrow in Tig. 2 to successively pasifion. a
high pressure mercury lamp 28 in a predeter-
mined location while the lamp is supported by
the exhaust tubulation as shown in Fig. 1.
When in this position, the leadmg-In wu'es
for the electrodes of the lamp 21 make a brush-
ing contact with the respective fingers- 11 and
18 of the arms 12 and (3, and sinee these are
electrically connected to a source of high Ire-
quency electrical energy carried by the indexing
table, the lamp is energized by closure of a swiich
when desired and during the introduction of an
inert gas into the envelope through. the gas port.
In this position of the indexing exhaust appa-

ratus it is essential in order to properly degasify

the electrodes that they be heated very hot. A
high current will raise the temperature of the
electrodes sufficiently high in a very short period
of time, but at the gas pressures of.the inert gas
heretofore used of about 20 millimeters,.sputfer-
ing of the electrodes with attendant blackemng
of the envelope results. |

By the exhaust method of the present mven-—
tion this difficulty is overcome by the utilization
of a gas pressure for the argon or similar gas
23 high as approximately one atmosphere (760
mm.) which enables currents to be passed of from
five to ten times normal lamp current. This ac-
cordingly heats the electrodes ta a very high
temperature because sufficient energy is supplied
thereto in the short indexing time, and quickly
cleans up the impurities without sputtelmg and
blackening of the envelope, |

The use of such high argon pressure duung
exhaust presents a problem in starting the arc
discharge, since several thousand volts are re-
quired, and if sixty cycle current is employed,
such would constitute a hazard for those work-
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ing around the exhaust machine. However, such

hazard is eliminated by employing high frequency
current for initiating and sustaining the . dis~
charge between the- electrodes, which high fre-

60

quency power source is carried by the indexing

machine for inductively heating the electrodés of
other larger type lamps during one of the ex-
haust steps, and a choke coil 29 is connected in
series with the source and lamp. to. set the arcmg

current.
As the lampe are. 1ndexed to the posntmn

shown, they may vary in-height due to variations -

in machine ports or length-of exhaust stem, and
in order to insure contact with the.lamp leads,
it was found preferable to employ two independ-
ent fingers at varying height, which.thus. gives
positive electrical. contact to enable arcing of
the lamp. Moreover the carbon facings on the

70
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contact fingers eliminate the possibility of the
lamp leads welding to the fingers, thus allowing
the lamp to pass by the latter which yield suf-
ficiently, and then return to their normal posi-

tion by virtue of the coil springs.
It thus becomes obvious to those skilled in the
art that an apparatus and method of exhausting

lamps of the high pressure mercury vapor type
is herein provided which enables complete de-
gasification of the electrodes during the short
More-
over, all possibility of high voltage hazards is
eliminated, thus protecting the machine operator,

‘and the apparatus when attached becomes an in-
tegral part of the exhaust machine so that suc-

ceeding lamps are treated to degasiiy the elec-
trodes as a part of the exhaust during fabrica-
tion of the lamp.

Although one specific embodiment of the pres-
ent inventicn has been shown and described, 1t
is to be understood that other modifications
thereof may be made without departing from the

spirit and scope of the appended claims.

I claim:

1. The method of degasifying the elecirodes of
a. discharge lamp of the high pressure mercury
vapor type which comprises filling the lamp while
on an automatic exhaust machine with an inert
gas at a relatively high pressure, and applying a
high voltage high current to the electrodes to
initiate and sustain an arc discharge therebe-
tween to rapidly ralse the electrodes to a, high
temperature.

2. The method of degasifying the electredes of

a discharge lamp which comprises {filling the
lalnp while. on an automatic exhaust machine
with an inert gas at a pressure of the order
of one atimosphere, and applying a high frequen-
¢y curreni to.the electrodes to initiate and sus-
tain an arc discharge therebetween to rapidly
raise the electrodes to a high temperature and
drive off occluded gases..

3. The method of degasifying the electledes
of a discharge lamp in the short indexing time
of an automatic exhaust machine which com-
prises filling the lamp with an inert gas at a
pressure of the order of one atmosphere, and
applyving a high voltage high current to the elec-
trodes. of sufiicient magmtude to ionize the .gas
and initiate and sustain.an arc discharge be-
tween said. electrodes to rapidly heat the same

to a high temperature to drive off occluded gases.
4,.The method of degasifying the electrodes

ef a, discharge lamp. in the short mdexmg time
of an automatic exhaust machine which com-
prises filling the lamp w1th an inert gas at a
pressure of the order of. one atmosphere, and
applying & high voltage high current from g
high frequency source to the electrodes to ini-
tiate and sustain an arc discharge therebetween
to rapidly raise the electrecles to a high tem-
perature and drive off occluded gases. .

5. The combination Wlth an automatic exhaust
machine provided Wlth an indexing takle for suc-
cessively disposing a high pressure discharge
lamp in a predetermined pesxtmn and having
means for filiing each successive lamp with an
inert gas.at a relatively high pressure, of 4 sup-

- port carried by said exhaust machine, means se-

cured to said support engaging the leading-in
conductors for the electrodes 0of each successive
lamp when c-1sposed in said predetermined posi-
tion, and means for supplying a hlgh current

- . to said last-mentioned means when in engage-
75

ment with the leadingz-in conductors of each suc-
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ceeding lamp to initiate and sustain an arc dis-
charge bhetween the electrodes of the lamp to
rapidly heat the electrodes to a high tempera-
ture and drive off occluded gases. |

6. The combination with an automatic exhaust
machine provided with an indexing table for suc-
cessively disposing a high pressure discharge lamp
in a predetermined position and having means
tor filling each successive lamp with an inert
gas at a relatively high pressure, of a support
carried by said exhaust machine, a bracket se-

|

10

cured to said support and provided with contact

- terminals engaging the leading-in conductors for
the electrodes of each successive lamp when dis-
posed in sald predetermined position, and means
for supplying a high current to said contact ter-
minals when in engagement with the leading-in
conductors of each succeeding lamp to initiate
and susfain an arc discharge between the elec-
trodes of the lamp to rapidly heat the electrodes
to a high temperature and drive off occluded
gases. | |
7. The combination with an automatic exhaust
machine provided with an indexing table for suc-
cessively disposing @ high pressure discharge
lamp in a predetermined position and having
means for filling each successive lamp with an
inert gas at a relatively high pressure, of a sup-
port carried by said exhaust machine, a bracket
secured to said support and provided with spring
pressed contact terminals engaging the leading-
in conductors for the electrodes of each suc-

30

cessive lamp when disposed in said predetermined

3

position and said contact terminals being yield-
able so as not to impair movement o0f each
lamp to a further indexing position of said ma-
chine, and a source of high frequency current
connected to said contact terminals for initiat-
ing and sustaining an arc discharge between
the electrodes of each successive lamp to rap-
idly heat the electrodes to a high temperature
and drive off occluded gases.

8. The combination with an automatic ex-
haust machine provided with an indexing table
for successively dispcsing a high pressure dis-
charge lamp in a predeltermined position and
having means for filling each successive lamp
with an inert gas at a relatively high pressure,
of a support carried by said exhaust machine,
a bracket secured to said support and provided
with spring pressed contact terminals engaging
the leading-in conductors for the electrodes of
each successive lamp when disposed in said pre-
determined position and said contact terminals
being in superimposed pairs to insure engage-
ment with the leading-in conductors for each of
the electrodes and being yieldable so as not to
Impair movement of cach lamp to a further
indexing position of said machine, and a source
of high frequency current connected to each pair
of contact terminals for initiating and sustain-
ing an arc discharge between the electrodeg of
each successive lamp to rapidly heat the elec-
trodes to a high temperature and drive off oc-
cluded gases.

GEORGE A, FREEMAN,




	Drawings
	Front Page
	Specification
	Claims

