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My invention relates.to the starting and the

- operation of arc discharge lamps, particularly

those having germicidal properties. . Where stich -

lamps have been employed in. refrigerators for
air sterilization purposes difficulty has been ex-
perienced, because of the low temperature, in

starting and operating them if they were de- -

signed for use at room temperatures and on do-
mestic lighting circuits. In order to operate sat-
isfactorily under such conditions and have a

high output the lamps may comprise a special -
-construction; they may also bke:provided with
- some well known means for applying thereto the

necessary higher voltage to effect starting under
those conditions. It has been found to be
cheaper, however, and hence has become com-

‘mon practice to employ & standard form of lamp

w}ﬁch is constructed to operate-on a materially
higher voltage and to. employ in.circuit there-

with a static step-up transformer for producing :

the higher operating voltage.
It is the object of my invention to provide an
improved arrangement of the above-mentioned

_ character whereby the népessa.ry higher voltages
for starting or operating the lamp or for both -

are obtained without the need of special appa-
ratus therefor.

" My invention will be better understood from
the following description taken in connection
with the accompanying drawing and its scope
will be pointed out in the appended claims.
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connected in series with the ballast §§ across the
contacts of the centrifugal switch 12, It will be
noted that the location of the capacitor is such -
that it shifts the phase of the voltage induced
in the starting winding and because of this shift
the voltage does not add directly to the line volt-
age. Thus the voltage applied to the lamp dur-
ing the operation of the apparatus is not mate-
rially greater than line voltage.

_ Inasmuch as the lamp is controlled by the
switch 9 it is not energized except when the mo--
tor for driving the . compressor is operating.
When the control switch 9 is closed by the ther-
mostat, not shown, the motor starts in the well
understood manner, and when it reaches a pre-
determined speed the centrifugal switch opens to
deenergize the starting winding 10. At the open-
ing of the switch 12 a high voltage surge appears .

- across the lamp. The lamp starts and although

L0

Referring to the drawing, Fig. 1 is a cross sec-

tional view of apparatus-invelving one embodi-
ment of my invention, and Figs. 2, 3 and 4 are
circuit diagrams showing various ways of inter-
connecting such apparatus.

In Fig. 1, | represents an electric refrigerator
of well known form comprising the cooling cham-

ber 2 in which is arranged the cooling member

or evaporator 3 and the electric arc discharge
germicidal lamp 4 such as is used to sterilize and
keep air fresh in refrigerators, the lamp with its
ballast being constructed to operate on the line
voltage at the refrigerator temperature. Below
the cooling chamber is the compressor 5 and the
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electric motor 6 connected to drive the compres- -

sor. The motor 6 which, as shown in Fig. 2, is a
squirrel cage induction motor of the capacitor

- starting type, has its main winding 7 connected .

with the source 8 of alternating current, which
may be a 110 volt commercial lighting circuit
through the switch 8 which is thermostatically
controlled in the well known manner to preserve
a uniformly low- temperature in the, cooling
chamber. _
connects through the phase shifting capacitor 11
and the centrifugal switch 2 across the main
winding 1, the centrifugal switch being opened
by the speed controlled device {3 mounted on
the shaft of the motor rotor (4. The lamp 4 is

The starting winding 10 of the motor *

the voltage thereafter applied to it is not mate-
rially higher than the line voltage it continues to
operate at the refrigerator temperature until the
main swifch 9 is opened.

The modified form of my invention shown by
Fig. 3 is similar to that shown by Fig. 2 except
that the capacitor Il in this case is- arranged
next to the centrifugal switch so that after the
switch opens it can no longer. shift the phase of
the voltage induced in the starting winding. The
voltage induced in that winding during the nor-
mal operation.of the motor added to the line volt-
age gives a materially increased voltage to be
applied to the lamp which in this case is con- .
structed to be operated with an applied voltage
that is materially higher than the line voltage.
For example, the lamp may require 150 to 200
volts to operate, whereas the line voltage is only
110 volts. An additional voltage due to the in-
ductive kick when the centrifugal switch opens
assists in the starting of the lamp. After the
centrifugal switch is opened the voltage across

"the lamp continues above the line voltage by a

factor approximating the turn ratio between the

. main winding 1 and the starting winding 10.

In the modification illustrated by Fig. 4 a mo-
tor of the resistance split-phase type is used, mo-
tors of which type do not employ capacitors in

" their starting circuits. While I may eniploy a
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centrifugal switch to open the starting circuit as
in Figs. 2 and 3 I have chosen in this case to show
a relay, illustrated at 18, to perform that func-
tion, the winding of the relay being connected
across the starting winding 10 of the motor so
as to be responsive to the voltage of the starting
winding. A relay is particularly well adapted for
use in apparatus in which the compressor and
driving motor are enclosed in. a hermetically
sealed casing. The lamp in this modification is-
like the lamp in the modification shown by Fig. 3.
When the switch-9 is closed the relay 16, which
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is normally closed, remains closed until the motor
armature reaches a predetermined speed. At

this speed the voltage across the starting winding-

due to transformer action reaches a value at
which the relay {6 operates to open the starting

circuit. The lamp then starts and continues to-

operate as in the previously described xnodiﬂca-
tion.

 From the above description it will be seen that

where the discharge lamp employed in the re-

(4]
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frigerator is adapted to operate together with -

its ballast at line voltage it may be supplied with
the necessary starting voltage and where the
lamp with its ballast requires a materially higher
voltage for its operation as well as for starting,
it is unnecessary to employ auxiliary voltage-

raising apparatus but by merely making suitable

- connections between the lamp and the parts of
the motor employed the motor may be made to
serve the dual function of driving the compressor

and of raising the applied voltage for the op-.

eration of the lamp. Obviously, the motor used
for voltage-raising purposes need not necessarily
be that used for driving the compressor as any

other motor such as a pump motor, associated

with the refrigerator and of the proper construc-
tion may be so employed

Such a lamp, moreover, may be arranged in a

chamber or duct of an air conditioning appara-
tus to sterilize the air passed therethrough and
may be ronnected with the motor which drives
the circulating fan in a manner such as described
above. By way of example, I have shown the
front and back sides of the compressor chamber
provided with the louvers 11 and a lamp &’ ar-
-ranged in the air stream induced by the circulat-
ing fan (8 which is mounted on the shaft of the
motor. Thus the lamp mounted in the base of
the refrigerator serves to sterilize the air warmed
by the compressor unit and circulated by the
fan thereof through the room containing the re-
frigerator.

I have chosen the particular embodiments de-
scribed above as illustrative of my invention. and
it will be apparent that various other modifica-
_ tions may be made without departing from the
spirit and scope of my invention which modifica-
tions I aim to cover by the appended claims.

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

1. In combination, a chamber, apparatus for
conditioning the air therein including a driving
motor having starting means and having points
in its circuit between which a voltage occurs, due
to the functioning of said starting means, mate-
rially higher than the motor supply voltage, an

electric discharge germicidal lamp in said cham-

ber requiring a starting voltage materially higher
than said supply voltage, and means connecting
said lamp between said points of higher voltage.

2. In combination, a chamber, apparatus for

conditioning the air therein including a driving-

motor having points in its circuit between which
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ing circuit including a starting winding, an elec-
tric discharge germicidal lamp in said chamber, -
and means connecting said lamp with said circuit
to be supplied by the vnltage of said source in-
creased by the voltage across said starting wind-
ing. .

- 4. In combination, a refrigerator having a. -

‘cooling chamber, apparatus for cooling said

chamber, a driving motor for said apparatus hav.
ing a main winding arranged to be connected
across & source of alternating current supply and
a starting winding, an electric discharge germi-
cidal lamp arranged in said chamber and re-
quiring for its operation a voltage higher than
said source, and means for supplying to said lamp
the combined voltages across said windings.

5. In combination, a refrigerator having a
cooling chamber, apparatus for cooling said
chamber, a driving motor for said apparatus
having starting means including a starting wind-
ing and & switch in circuit therewith arranged
to open after the motor-has started, and .an elec-
tric discharge germicidal lamp whose starting

"voltage is higher than its operating voltage con- -

nected to receive the voltage across said switch
and arranged in said chamber.

6. Incombination, a refrigerator having a cool-
ing chamber, apparatus for cooling said chamber,
a driving motor for said apparatus having start-
ing means including a centrifugal switch ar-
ranged to open when the speed of the motor
reaches a predetermined value, and an electric

" discharge germicidal lamp arranged in said

3o
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_a voltage exists during the normal operation of '

the motor materially higher than the motor sup-
ply voltage, an electric discharge germicidal lamp
in said chamber requiring for its operation a volt-
age materially higher than said supply voltage,
and means connecting said lamp between. said
higher voltage points.

3. In combination. a refrigerator having a oool-
ing chamber, apparatus for cooling said cham-
ber, a driving motor for said apparatus having a
main winding arranged to be connected across a
source of alternating current supply and a start-

KL

‘cooling chamber,

chamber and connected across said switch.

7. In combination, a refrigerator having a
apparatus for cooling said
chamber, a driving motor for said apparatus
having starting means including a switch ar-
ranged to be opened after the motor is started,

.and an electric discharge germicidal lamp in said-

chamber and connected to receive the voltage
across said switch. -

8. In combination, a refugeratm havmg a
cooling chamber, apparatus for cooling said
chamber, a motor associated with said apparatus
including starting means, said motor having
points in its circuit between which a voltage ma-
terially higher than the supply voltage exists
during the normal operation of the motor, and
an electric discharge germicidal lamp requiring
for its operation a voltage materially higher than
said supply voltaze connected between said-
points and arranged in said chamber. :

8. In combination, a refrigerator having a
cooling chamber, apparatus for cooling said
chamber, a motor associated with said apparatus
including starting means, said motor having
points in its circuit between which a ‘voltage
surge occurs at starting materially higher than
the suppl;: voltage, and an electric discharge
germicidal lamp which requires a higher voltage
for starting than said supply voltage arranged
in said chamber and connected between said
points to be started by said surge.

10. In combination, a chamber, apparatus for
conditioning the air therein including a driving
motor having points in its circuit between which -
8 voltage exists materially higher than the motor
supply voltage, an electiic discharge germicidal
lamp in said chamber requiring for the starting
thereof a voltage materially higher than saic
supply voltage, and means connecting said lamr .
between said points of higher voltage.
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