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My invention relates to the starting of electric
discharge lamps. Such lamps of a form in com-
mon use 4t the present time, for example flu-
orescent lamps, are provided at opvosite ends
with thermionic electrodes of flamentary form
which prior {o the starting of the discharge in
the lamp have their temperatures raised o the
point of electron emission by passing currens
through them in series with the ballasting means
employed. When the temperature of the elee-
trodes has reached that point the circuit is inter-
rupted between them automatically by some form
of switch whereby a surge of sufficiens voliags is
produced across the device o start the discharga.
The electrodes of such lamps usually comprise g
coil of refractory metal wire such ag tungsten
‘coated with suitable sleciron smissive material
such as an alkaline earth oxides and are enclosed
in a sealed envelope containing 2 rare gas or va-
por, or both, in which the dischargs takes place.

Not infrequently the discharge fails to start
at the first opening of the switch for, if at the
instant of opening, the curren; is at or near the
zero value of the wave, the applisd voliags may
be insufficient to effzct starting so that
ond or even a third attempt may be reguired

%)

before o discharge in the lamp is started. In
the event that the lamp is defective or has be-
cenle s0 in use and will not stert for 23-
ample, to a loss of emission of iis = or
to confamination of its gassous /14 E as
would resuld from 2 leak in the enyelopve, the
switch will make repeated =fforts i tart the
lamp. The repeated glowing of ths : Of

ing the lamp; moreover, if thi
lowed to continue, it may resud

&

<

One object of my inveniion i
of an improved starting switch

ing made a number of unsuccessiul o
start a discharge in the lamp with @ is
used will automatically cease making further st~

tempis.

Another object of may invention is i
sion in combination with a lamp 2ud &
switch therefor of & device which aiter th
has made a number of successive unsuceessiul at-

cally to deenergize the cireuit of ths
switch and before the switch can again funct]
as such will require the msanual opsration of
means to effect the reenergization of the switch.
My invention will be better undersiood from
the following description taken in connection with
the accompanying drawing, and iis scope will be
pointed out in the appended claims.
Referring to the drawing, Figs. 1, 2 and 3
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are cross sectional views of an embodiment of my
invention showing the switeh structure respac-
fively in from$, side and rear elevation; Fig. 4
s 2 civocuit diagram; Pigs. 5 and 8 are detail views
of the stariing switch as it appesrs under differ-
ent operziing conditions; and Fig. 7 is o detail
of the re-set bubton for the lock-out device, In
Fige, 1, 2 and 3 the starting swiseh and lock-out
device are shown mounted within the enclosing
casing ! preferably constructed of insulaiing ma-
ferial having the terminals 2 projecting from one
end thereof by which the casing is adented to
De geeured in & suitable socket and the switch
2nd icck-out device elecirically conmeeted with
she discharge device. The opsn end of the cege
ing iz shown closed by the disk § which is adapted

the casi

suppors the various

ock-oub device. Se-

side thereof is the

mprises the two paris
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a8 View TRIDS
bo the lsfi. Menle

er iz provis
tha unt

t0 the strap J
2R the plate 4.
3 which is threaded into the
and engagss ths lowsr pars § of the ther

which may be §
The small screw
plate §

3

mel member enzbles one fo adjust ihe initial
tension of the thermsl member thersby deter-
mining the coniact pressurs betwesn the contact
19 and the coocperaiing back coniact 14. If the
screw 13 Is adjustad {o produce but a slight ten-




2 Kl
sion in the thermsa] member and hence a very
light initial pressure between the contacts 10 and
i0, the part 8 of the thermal member may be
warped sufficiently to meke those contacts dis-
engage &fter only & small amount of heat has
been applied but that small heat impulse may
not sufiice $o warp the thermal member far enough
to make the contact 18 engage the front con-
tact 16. Moreover, if the screw is adjusted to
produce & large initisl tension in the thermal
member and hence considerable pressure between
the contacts 10 and {{, the thermal member even
though heated to a much higher temperature
than before still may not be able to move
contact 10 into engagement with the contact 16
pecause of the great tension in the thermal mem-
ber. The adjustment of the screw 18 to select
the proper tension of the thermal member there-
fore is critical between certain well defined limits.

Mounted on the opposite side of the plate 4 by
rivets is the lock-out device which comprises the
resilient member 20 which may be & small steel
wire and the latch 20 therefor which, as shown,
comprises & bimetallic strip whose upper end is
pent at right angles to the body of the strip
and is bevelled as shown in Fig. 2. When not
heated, the bevelled end of the latch 21 is pressed
against the plate

- spring 20 in the cireuit closing position shown
in Fig. 3. The latch 21 is arranged to be heated
by the resistance heater 22, which may have a
resistance of 30,000 ohms, and is thermally con-
nected with the heater by the yoke - 23 which
preferably is constructed of copper. Since time
delay is necessary in the action of the latch, I

~ prefer to employ copper for the yoke because of
its high specific heat and high conductivity. The
yoke absorbs a large quantity of heat produced
in the heater and later transmits the absorbed
heat eficiently to the latch 2{ without radiating
it to other parts of the apparatus.

In response to being heated by the heater, the
latch 21 warps away from the plate 4 to release
the spring 20, the released position of the spring
being indicated by dotted lines. In order that
the spring may be re-set after it has been re-
leased and without requiring the opening of
the enclosing casing, I have provided the re-
setting button 25, the shank of which slides iree-
1y through an opening in the disk 3 and the en-
larged base portion has slots 26, see Fig. 7,
formed therein which receive and are guided by
parts of the plate 4 bordering & portion cut away
to receive the button. The under side of the
button has the bevelled slot 21 which receives

- the bent upper end of the spring 20, the construc-
tion being such that when the spring is released
by the latch 21, its movement to the left, as seen
in Fig. 3, pushes the button upward and when
the button is pushed down by the finger of a

" person to re-set the lock-out device, the spring
20 is forced to the right past the bevelled end
of the latéh 21 and is thereby retained in that

. position. )

“The circult connections of the starting switch
and lock-out device are more clearly shown in
the circuit diagram comprising Fig. 4, where the
discharge lamp 30 having electrodes 31, the start-
ing switch, and the lock-out device are shown
connected to a source of alternating current sup-
ply 32, such, for example, as & 220-volt, 60-cycle
lighting circuit through the ballast reactor 33.

The operation of the apparatus is as follows.
When the apparatus
the source of supply,

is initially connected with
a serles circuit is closed

the.
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through the ballast reactor 83, the elecirode 3!
ot one end of the lamp, the thermal member &,
contacts 18 and {4, the resistance heater 4, the
bimetallic strip 2!, spring 20 and the other elec-
trode 8¢, the heater 22 being subject to the po-
tential difference across the lamp. Because of

- the high resistance of the heater 14, the voltage

10
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applied to the heater 22 at this time is substan-
tially that of the source, and the current which
flows is not sufficient to heat the lamp electrodes
appreciably. Heat delivered to the part 8 of
the thermal member from the heater i4 causes
that part to warp to the right and the contact 18
to disengage from the back contact {{ thereby
opening the circuit of the heater. Because of
the temperature head of the heater 14, heat con~
tinues to flow from thé heater to the part 8 even
after the circuit of the heater has been opened

_and by the resulting continued warping of the

part 8 the contact 16 is carried to the right until
it engages the front contact {6, the swit¢h in tha.

 position being illustrated by Fig. 5. A low re-
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& and thereby restrains the -
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sistance. path is thus closed between the two
electrodes 31 and the resulting current flow
quickly raises the temperature of the electrodes

to the point of electron emission. By the time

they have reached that temperature or- soon
thereafter the part 8 will have cooled sufficiently
to cause its contact 10 to separate from the front
contact 16 and thus open the electrode heating
circuit and, in the well known manner, apply a
high inductive starting voltage to the lamp. The
lamp presumably then starts. By reason of fur-
ther cooling of the part 8 the contacts {0 and {1
reengage and the voltage applied to the heater
14 drops from a value which previously was sub-
stantially equal to that of the source to the value
of the arc drop voltage of the lamp. The heater
with the latter voltage applied to it, however, is
unable to supply sufficient heat to the thermal
member to cause the contacts {0 and {6 again
to engage to close the electrode heating circuit.
Instead, the switch contact (0 floats between the
front and rear contacts never touching the front
contact 16 but intermittently touching the rear
contact ! to which it returns as a result of cool-
ing to re-energize the heater {4, Because of
the high resistance of the heater, the intermit-
tent energization thereof by the engagement of
contacts 10 and |1 produces no noticeable effect
on the operation of the lamp.

Should the lamp have failed to start, the cool-
ing of the thermal member will cause the con-
tacts 10 and #! to reengage each other, and be-
cause the voltage across the heater is then sub-
stantially that of the source the aforesaid oper-

- ation of the starting switch will be repeated one
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or more times. Each time that the part 8 is
heated in an attempt to start the lamp a certain
amount of heat passes from the part 8 into the
part 1 through the welded joint therebetween
and as the temperature of the part 1 rises with
continued starting attempts, it warps more and
more to the left. Finally after a number of
unsuccessful attempts have been made’to start
the lamp, which may be defective or may have
become so with use, the part T will have become
warped to the left to such an extent, as illus-
trated by Fig. 6, that the contact 10 will no longer
disengage the back contact {I. Thus the switch
will have automatically locked itself against
closing the electrode heating circuit, in which
condition the switch will remain until by the
interruption of the current supply to the ap-
paratus or by the replacement of the lamp, the
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heater and the thermal member are allowed to
cool. Inasmuch as the parts 1 and 8 compris-
ing the thermal member 8 warp in opposite di-
rections with & rise in temperature, the thermal

member compensates for variations in temper- .

ature of the ambient since equal increases in
temperature of both parts result in no appre-
ciable movement of the contact 9.

If after the starting switch has automatically
locked itself out in the manner described above
because of its inability to start the lamp, the cur-
rent supply is interrupied long enough for the
heated parts of the switch to cool, the switch will
again attempt to start the lamp when the sup-
ply voltage is restored. It has been found that
with the switch so locked out, it may under
certain other conditions make renewed attempts
to start the lamp even though the supply voltage
is not interrupted. For example, a drop in the
voltage of the source of supply, a cold draft on

the starting switch or a jar may be sufficient -

to upset the thermal balance of the switch sys-
tem in its locked-out condition and cause .a
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switch. The lamp continues to operate, but to
extinguish it one needs only to interrupt the
supply voltage for an instant. The lock-out
device having already opened the starting switch
circuit, the lamp cannot restart.

What I claim as new and desire to secure by
Letters Patent of the United States is:

i, In combination, s starting switch for an
electric discharge lamp constructed alternately
to insert high resistance between its terminals
snd to provide a short circuit therebetween, a
lock-out switch biased to open circuit position
connected in serles with said starting switch,
latching means for holding said lock-out switch
closed, a high resistance heater connected across
said starting switch and means responsive to a
predetermined amount of accumulated heat re-
ceived from said heater during a plurality of

) successive periods of high resistance between said

20

momentary recycling of the switch. The func- :

tion of the lock-out device comprising the co-
operating members 20 and 2! and the heating
means of the latter is to de-energize auto-
matically the circuit of the starting switch after
the switch has made a number of unsuccessful
attempts to start the lamp in order to Insure
that the switch shall not make any renewed
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effort to start the lamp due to causes such as

a reduction in voltage, a cold draft on the switch,
a jar or after the supply voltage has been re-
established after an interruption. Moreover,
the lock-out device requires a manuasl resetting
to effect the re-energization of the starting
switch. - Since the resistance heater 22 of that
device is connected across the lamp and as it
comprises a high resistance it is responsive %o
the voltage across the lamp: hence, during those
intervais when the starting switch contacts 93
and i6 are not in engagement, the heater 22 is
energized. This heater, the bimetallic latch 21,

and the thermal connection therebetween are 45

s0 constructed that after the starting switch hag
made & number of unsuccessful attempts to start
- the device and has ceased to make further at-
tempts sufficlent heat is received by the latch
21 from its heater 22 to cause it to release the

spring 20 thus opening the circuit by which the

switch is energized. . Tt will be noted that where-
as substantially the full voltage of the source
is appHled to the heater 22 before the lamp starts
(except during those intervals when the contacts
19 and 16 are In engagement) after it starts, the
voltage applied to the heater is only that of the
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arc drop across the lamp. The latter voltage .

produces insufficient heat in heater 22 under
normal lamp conditions to actuate the latch 2(
even though applied continuously.

Many discharge lamps, particularly those which

have nearly reached the ends of their useful

lives, operate dimly and in a flickering manner
since the are discharge on each half cycle occurs
well up on the voltage wave and the arc drop
voltage is nearly equal to the no-load voltage
supplied to the lamp. The starting switch may
be able to start such a lamp but the continued
operation thereof may be very annoying to those
using the lamp. A further function of the lock-
out device which I have provided is that with
such a lamp operating the heat produced by the
heater 22 will be great enough to release the
latch 21, thus opening the circuit of the starting
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terminals for releasing said latching means.

2. In combination, an electric discharge lamp
having spaced electrodes adapted to be pre-
heated by current flow therethrough, means for
connecting one end of each of said electrodes
with a source of current supply, a starting switch
for said lamp connected between the other ends
of said electrodes and constructed alternately
to close and open until the lamp starts, a heater
responsive to the voltage between said other ends
of the electrodes, and a thermal switch arranged
to interrupt the connection between said start-
ing switch and said lamp in response to heat
received from said heater and accumulaied dur-
ing a plurality of unsuccessful operations of said
starting switch, the heat of said heater being
insufficient under normal lamp conditions to open
said thermal switch after the lamp starts.

3. In combination, an electric discharge lamp

‘having spaced electrodes adanted to be preheated

by current fow therethrough, means for con-
necting one end of each of said electrodes with a
source of current supply, & starting switch for
said lamp connected between the other ends
of said electrodes and constructed alternately
to short-circuit said lamp through its electrodes
and to insert a high resistance in series there-
with until the lamp starts, a resistance heater
responsive to the voltage across said starting
switch, and a switch arranged to interrupt the
connection between said starting switch and said
lamp, said switch being biased to open circuit
position and provided with a latch to retain it
in closed circuit position, said latch being re-
leased in response to heat received from said
heater and accumulated during a plurality of
the successive intervals at which a high resistance
is inserted between the electrodes, the voltage
applied to the heater after the lamp starts being
insufficient under normal lamp conditions to
cause 8 release of said latch. R

4. In combination, a starting switch for an
electric discharge lamp constructed to undergo
successive cycles alternately inserting high re-

" sistance between its terminals and producing a

short circuit therebetween, the periods of high
resistance predominating over the periods of short
circuit, a lock-out switch biased to open circuit
position connected in series with said starting
switeh, a high resistance heater connected across
said starting switch and latching means con-
structed to release sald lock-out switch in re-.
sponse to a predetermined amount of accumu

lated heat from said heater. i

: LECNARD W. COOK.




