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My invention relates to a reliable indicating 
and alarm system for use in connection with elec 
trostatic gas-cleaning devices. 
While my invention is generally applicable to 

:‘i electrostatic gas-cleaning devices of any type, it 
has been more speci?cally adapted as an im 
provement over the invention which constitutes 
the subject matter of Gaylord W. Penney’s ap 
plication Serial No. 45,070, ?led October 15, 1935, 

i Patent No. 2,129,783, granted September 13, 1938, 
relating to a gas-purifying precipitator in which 
the gas is blown ?rst through an ionizing cham 
ber, and then through a separate precipitating 
chamber, a signi?cant feature of the precipitator 

‘5 being that the ionizing wire is of such small 
diameter that practically utilizable ionization of 
suspended particles in the gas may be obtained 
at a wire-charging voltage which is below the 
critical corona voltage, so that the wire-charg 
ing voltage may be below this critical value, 
thereby limiting the ionizing current input and 
also limiting the ozone-generation when the pre 
cipitator is used for cleaning air. 
Such a precipitator utilizes an ionizing wire 

of less than 32 mils thickness, which is a some 
what roughly critical value of the wire-diameter, 
somewhere near the knee of the curve expressing 
the relation between the critical corona voltage 
and the wire-diameter. In ordinary practice, 
the wire is much ?ner than this upper limit, and 
is frequently a tungsten wire 5 mils in diameter, 
or even very much less in diameter. As the re 
sult of the use of such fine wires, the current-in 
put into the ionizing chamber is kept down to 

‘J very small values, of an order similar to the 
current-input into the precipitating chamber, so 
that it becomes possible to energize both cham 
bers by means of a high-voltage rectifying power 
unit having an extremely small current-rating, 
as distinguished from the very much larger cur 
rents which were fed into previous precipitating 
systems utilizing much heavier ionizing wires. 
In the aforesaid Penney application, a special 

power-unit of limited energy-output was shown, 
45 for applying unidirectional voltages to the ion 

izing wires and to the precipitating electrodes of 
an electrostatic precipitator, and particularly a 
fine-wire electrostatic Drecipitator of the type 
just described. Such a power-unit makes it pos 
sible for low-current tubes of small size to be 
utilized to rectify the high voltage which is ob— 
tained by means of a step-up transformer, be 
cause an electrostatic precipitator has the habit 
of producing a momentary spark or ?ash, at in~ 
frequent intervals, as a result of a piece of lint 
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or other dirt which might momentarily short 
circuit the equipment, so that it was necessary 
to limit the energy which would be withdrawn 
through the small recti?er-tubes during such 
?ashes. As the equipment gets dirtier and dirtier, 
from the accumulation of foreign particles with 
drawn from the gas being treated, these ?ash 
overs become more numerous and more severe. 
The equipment should be taken out of service 
long enough to ?ush it out with a water hose, 
or to otherwise clean it, before these ?ashover 
conditions get too severe, or lead even to failure or 
an inoperative condition, but it has been deemed 
necessary to provide some sort of means for in 
dicating a failure or inoperative condition of the 
equipment, either because of a permanent short 
circuit, or because of breakage of the fine wire, 
or because of a failure of one of the recti?er 
tubes or other parts of the apparatus. 

It is the particular object of my invention to 
provide a reliable indicating and alarm system for 
either showing the existence of any sort of fail 
ure of the apparatus, or, if desired, for shutting 
down the entire apparatus or any part of the 
entire apparatus. _ 

In the original line-wire precipitator equipment, 
as shown in the aforesaid Penney application, 
failure was indicated by insulatedly mounting one 
of the low-tension tubular electrodes of the ion 
izing unit, and grounding this tubular electrode 
through a glow-tube or lamp which would go 
out when the ionizing input was reduced below 
a predetermined value. As the ionizing input 
into one of these tubular electrodes is but a small 
fraction of a milliampere, it will be obvious that 
the use of such a glow lamp was about all that 
could be undertaken. 
In subsequent equipments, however, the urgent 

need for a better protective system than the glow 
lamp led to the utilization of insulating supports 
for a plurality of the tubes of the ionizing units, 
and connecting these insulated tubes to the pre 
cipitator-cabinet (or ground) through a very 
sensitive relay, which is capable of operating on 
a milliampere or less. This equipment adds con 
siderable to the cost and complication of the 
ionizing unit, in requiring the use of insulators 
for supporting the tubular electrodes of the ion 
izing chamber, and the protective response it 
self is rather unreliable because of leakage along 
the insulators which are used to support these 
tubular electrodes, this leakage being quite seri 
ous because of the small value of the current, 
which is of the order of .07 milliampere per foot 
of insulated tubular electrode. ‘ As these insulat 
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2 
ors are in the path of the dirty air stream, it will 
readily be perceived that the accumulation of 
dirt thereon constitutes quite a serious limitation 
upon the utility of such a device. This appa 
ratus had the further disadvantage that, in the 
event of the breakage of one of the ?ne wires, 
causing the wire to lie across one of the insulated 
tubular electrodes, the ionizing voltage (of the or 
der Of 12,000 volts) would be applied to the alarm 
circuit, which is highly dangerous. 
According to my invention, the foregoing and 

other di?iculties are avoided by the utilization 
of a special step-up transformer in the limited 
energy power-unit, and by the utilization of a 
special system of relays or voltage-responsive 
devices, in connection therewith, as will be sub 
sequently explained more, in detail. 
With the foregoing objects in view, and others 

which will become apparent as the description 
proceeds, my invention consists in the systems, 
methods, apparatus and combinations herein 
after described and claimed, and illustrated in 
the accompanying drawing, the single ?gure of 
which is a diagrammatic view of circuits and 
apparatus illustrating my invention in a pre— 
ferred form. 
In the illustrated embodiment of my invention, 

which is only one of’ many forms which the in— 
vention can take,‘air to be treated is drawn in 
through the bottom of a precipitator-cabinet |, 
as by means of a fan or blower 2. The air passes 
upwardly, first through an ionizing chamber 3, 
and then through a precipitating chamber 4, 
from the top of which the air is discharged from 
the apparatus. 
The ionizing chamber usually comprises a 

plurality of ionizing units disposed transversely 
with respect to the direction of air flow, but for 
simplicity of illustration, only one of these ioniz 
ing units is illustrated in the drawing, and that 
illustration is somewhat schematic. In this 
ionizing unit, the air passes upwardly between 
two spaced horizontal tubular electrodes 5 which 
are grounded on the metal cabinet |. Between 
these two tubular electrodes there is suspended a 
?ne ionizing wire 6 of the type which has already 
been discussed. 
The precipitating chamber usually comprises a 

relatively large number of alternately insulated 
and non-insulated plates 1 and 8, these plates 
standing vertically, or parallel to the direction of 
air-?ow. The insulated plates 1 are supported on 
notched bars 9 which are carried by insulators 
l0, while the non-insulated plates 8 are carried 
by notched bars |2 which are grounded on the 
metal cabinet |. 

Electrical energy is supplied to this precipita 
tor-apparatus by means of a power-unit which 
derives its energy from a l10—v'olt alternating 
current line H, or any other suitable source of 
alternating-current supply.The power-unit com 
prises a specially designed step-up transformer 
l5 having a magnetizable circuit including a 
primary portion IS, a secondary portion l1, and 
a magnetic-leakage path l8 therebetween, the 
magnetic-leakage path preferably including an 
air-gap l9 or its equivalent. On the primary 
portion H; of the magnetizable circuit, this trans 
former carries a low-voltage primary winding 2| 
and two separately insulated filament-circuit 
auxiliary windings 22 and 23 which are usually 
of considerably lower voltage. On the secondary 
portion I‘! of the magnetizable circuit, this trans 
former carries a high-voltage secondary winding 
24 which, in the illustrated embodiment of the 

2,200,086 
invention, is provided with an intermediate tap 
26 near one end. This secondary portion ll of 
the magnetizable circuit also carries a low-voltage 
tertiary winding 26. 
Energy is derived from the secondary winding 

24 and applied to the ionizing wire 6 and to the 
insulated precipitator-structure 9 in any con 
venient manner, the illustrated embodiment be 
ing the same as that which is shown in the Pen 
ney application, and involving two recti?er-tubes 
3| and 32 having ?lamentary cathodes which are 
energized from the auxiliary transformer-wind 
ings 22 and 23, respectively, these recti?er-tubes 
being utilized to cumulatively charge two serially 
connected capacitors 33 and 34, the charges on 
which are indicated by plus and minus signs. 
The negative terminal of the capacitor 34 is 
grounded on the cabinet I. The positive termi 
nal of this capacitor is connected, at 36, to the 
insulated precipitating structure ‘|-—-9. The 
negative terminal of the capacitor 33 is connected 
to the same point 36, while the positive terminal 
of this capacitor 33 is connected, at 31, to the 
ionizing wire or wires 6. As a result of the fore~ 
going construction, it is possible to apply a volt- 
age of the order of 5,000 volts to the oppositely 
charged precipitating electrodes ‘I and 8, and a 
voltage of the order of 12,000 volts to the ionizing 
wire 6. ' 

My protective equipment is energized from the 
tertiary transformer-winding 26, and it comprises 
essentially an under-voltage relay 4| and an 
over-voltage relay 42, both relays being energized 
from the tertiary winding 26. 
Under normal operating conditions, enough 

voltage is applied to the under-voltage relay 4| to 
cause it to keep its back-contacts 43 open, so 
that this relay will respond to an abnormal drop 
in voltage by closing its contacts 43. The volt 
age existing under normal conditions is not suffi 
cient, however, to fully energize the over-voltage 
relay 42, so that its front or “make" contacts 44 
are normally open under these conditions, but 

‘this relay will respond to an abnormal increase 
in voltage to close its contacts 44. An alarm or 
relaying circuit 45 is energized, in response to a 
response of either one of the relays 4| or 42, 
that is, whenever either one of the contact mem 
bers 43 and 44 is closed, this relay or alarm circuit 
45 being illustrated as being energized from 110 
volt line | 4. 
In operation, it will be observed that the ‘volt 

age of the tertiary winding 26 will always be 
proportional to the voltage of the secondary 
winding 24, because both windings are inter 
linked with the same portion ll of the magnetiz 
able circuit of the transformer l5, with relatively 
little leakage between the two windings. A 
separately insulated tertiary winding 26 is 
utilized, rather than taps on the secondary wind 
ing 24, because this secondary winding, as a 
whole, may rise to 8,000 to 14,000 volts above 
ground, particularly in the illustrated form of 
embodiment. 
My protective equipment operates as follows, 

Any faulty operation of the entire equipment 
will manifest itself in the power-supply, by 
changing the load on the transformer secondary— 
winding 24, and since the transformer I5 is pro 
vided with the magnetic-leakage path l8, so as to 
give the transformer a poor voltage-regulation, 
the secondary voltage varies strongly with slight 
changes in the secondary load, and, of course, 
the tertiary voltage of the relaying winding 26 
follows the secondary voltage, as already ex 
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2,200,005 
piained. If one of the rectifying tubes II and 
32 should fail, or if one of the ?ne ionizing wires 
8 should break, the usual result is to decrease 
the load on the secondary winding, hence in 
creasing the relaying voltage supplied by the. 
tertiary winding 26 to the over-voltage relay 42, 
and causing the latter to respond by picking up 
and closing its “make" contacts‘ 44. Foreign 
material on or between the precipitating plates 
1 and 8, causing short-circuits, and short-cir 
cuits produced from any other cause, will usually 
increase the secondary load, thereby decreasing 
the relaying voltage applied to the uncle -voltage 
relay 4 l, causing the same to respond by dropping 
out and closing its back-contacts 43. These 
changes in the relaying voltage are really very 
positive indications of any abnormality in the 
equipment, because of the very poor voltage 
regulation of the transformer i5, causing the 
voltage of the tertiary winding 26 to respond very 
sensitively to even slight changes in the second 
ary load. 
One/or both of the relays ll and 42 may be‘ 

provided with any suitable time-delay mecha 
nism, as indicated symbolically by the dashpot 4B, 
which is illustrated as being associated with the 
under-voltage relay II, as it is more important 
that the action of this relay should be retarded 
so that the relay will not respond to momentary 
cracklings or ?ashes which last but an instant 
and clear themselves without doing any harm at 
all, as when a piece of lint gets across two of the 
oppositely charged precipitator-plates 1 and 8. 
As illustrated in the drawing, a voltmeter 47 

may also be energized across the tertiary trans 
former-winding 26, and its scale 48 may be 
marked to indicate a normal voltage-range in 
the center, and abnormal values of voltages at 
either extreme of the scale. 
In the foregoing description and in the ap 

pended claims, when I refer to the critical corona 
voltage of the ionizing wire, I refer to the lowest 
voltage which produces a corona-discharge of the 
sort which is visible in sunlight, which is the 
kind of corona which was obtained in electro 
static precipitating equipments prior to Mr. 
Penney’s introduction of the critically' fine ion 
izing wire. With the hereinabove described ?ne 
ionizing wire, the ionizing voltage which it is 
necessary to utilize, in order to obtain a substan 
tially utilizable degree of ionization of the sus 
pended particles in the gas being treated, is very 
much below this critical corona voltage, so that 
there is no corona-discharge which is visible in 
sunlight. In a dark room, however, there will be 
a corona-glow which is distinctly visible, sur 
rounding the ionizing wire 5 as a result of the 
very slight discharge therefrom. 
While I have described my invention in a 

preferred form of embodiment, and have sug 
gested certain limitations in accordance with my 
best understanding of the same at the present 
time, I desire it to be distinctly understood that 
I am not altogether limited to these limitations 
or understandings, or to the particular form 
of embodiment shown in the drawing. I desire, 
therefore, that the appended claims shall be ac 
corded the broadest constructions consistent with 
their language and the prior art. 

I claim as my invention: 
1. A gas-purifying precipitator-assembly com 

prising electrostatic gas-cleaning means for ion 
izing foreign particles in the gas and for electro 
statically attracting said ionized particles; lim 
ited-energy, voltage-conversion, relatively high 

7 3 

voltage means comprising a step-up trans 
former having a magnetizable circuit including 
a primary portion, a secondary portion, and a 
magnetic-leakage path therebetween, said step 
up transformer having a high-voltage secondary 
winding and a low-voltage tertiary winding both 
disposed on the secondary portion of the mag 
netizable circuit, and a low-voltage primary 
winding disposed on the primary portion of the 
magnetizable circuit, and means associated with 
said secondary winding for energizing said gas 
cleaninr means; and an unoervoltage relay and 
an overvoltage relay both energized from said 
tertiary winding, said relays making a prede~ 
termined response or responses to an abnormal 
drop in voltage and an abnormal increase in volt 
age, respectively, and circuit-means responsive to 
a response of either of said relays. 

\2. A gas-purifying precipitator-assembly com 
prising an ionizing chamber, a separate pre~ 
cipitating chamber, and means for causing a 
gas-?ow successively through ?rst said ionizing 
chamber and then said precipitating chamber, 
said ionizing chamber comprising one or more 
insulatedly supported fine wires spaced between 
substantially uninsulated large electrodes; said 
precipitating chamber comprising oppositely 
charged, spaced precipitating electrodes substan 
tially parallel to the direction of gas-?ow; a step 
up transformer having a magnetizable circuit 
including a primary portion, a secondary por— 
tion, and a magnetic-leakage path therebetween, 
said step-up transformer having a high-voltage 
secondary winding and a low-voltage tertiary 
winding both disposed on the secondary portion 
of the magnetizable'circuit, and a low-voltage 
primary winding disposed on the primary por 
tion of the magnetizable circuit; rectifying means 
associated with said secondary winding for sup 
plying a unidirectional voltage or voltages both 
to said ionizing wire or wires and to said pre 
cipitating electrodes; said ionizing wire or wires 
being of less than 32 mils diameter and being of 
such ?neness that substantially utilizable ioniza 
tion of suspended particles in the gas is obtained 
at a low ionizing current with a wire-charging 
voltage below the critical corona voltage, the uni 
directional wire-charging voltage being below 
said critical corona voltage; and an undervoltage 
relay and an overvoltage relay both energized 
from said tertiary winding. said relays making a 
predetermined response or responses to an ab 
normal drop in voltage and an abnormal increase 
in voltage, respectively, and circuit-means re 
sponsive to a response of either of said relays. 

3. A gas-purifying precipitator-assembly com 
prising electrostatic gas-cleaning means for ion 
izing foreign particles in the gas and for electro 
statically attracting said ionized particles; 
limited-energy, voltage-conversion, relatively 
high-voltage means comprising a step-up trans 
former having a magnetizable circuit including 
a primary portion, a secondary portion, and a 
magnetic-leakage path therebetween, said step 
up transformer having a high-voltage secondary 
winding and a low-voltage tertiary winding both 
disposed on the secondary portion of the mag 
netizable circuit, and a low-voltage primary 
winding disposed on the primary portion of the 
magnetizable circuit. and means associated with 
said secondary winding for energizing said gas 
cleaning means; and means energized from said 
tertiary winding for obtaining a predetermined 
response or responses both when the voltage in 
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creases and when the voltage decreases with- re 
spect to a predetermined range. 

4. A gas-purifying precipitator-assembly com 
prising an ionizing chamber, a separate ‘pre 
cipitating chamber, and means for causing a gas 
iiow successively through ?rst said ionizing 
chamber and then said precipitating chamber, 
said ionizing chamber comprising one or more 
insulatedly supported flne wires spaced between 
substantially‘uninsulated large electrodes; said 
precipitating chamber comprising oppositely 
charged, spaced precipitating electrodes substan 
tially parallel to the direction of gas-?ow; a step 
up transformer having a magnetizable'circult 
including a primary portion, a secondary por 
tion, and a magnetic-leakage path therebetween, 
said step-up transformer having a high-voltage 
secondary winding and a low-voltage tertiary 
winding both disposed on the secondary portion 
of the magnetizable circuit, and a low-voltage 
primary winding disposed on the primary por 
tion of the magnetizable circuit; rectifying means 
associated with said secondary winding for sup 
plying a unidirectional voltage or voltages both 
to said ionizing wire or wires and to said pre 
cipitating electrodes; said ionizing wire or wires 
being of less than 32 mils diameter and being 
of such ?neness that substantially utilizable 
ionization of suspended particles in the gas is 
obtained at a low ionizing current with a wire 
charging voltage below the critical corona vo1t~ 
age, the unidirectional Wire-charging voltage 
being below said critical corona voltage; and 
means energized from said tertiary winding for 
obtaining a predetermined response or responses 
both when the voltage increases and when the 
voltage decreases with respect to a predetermined 
range. 

5. A gas-purifying precipitator-assembly com 
prising electrostatic gas-cleaning means for ion 
izing foreign particles in the gas and for electro 
statically attracting said ionized particles; 
limited-energy, voltage-conversion, relatively 
high~voltage means comprising a step-up trans 
former having a magnetizable circuit including 
a primary portion, a secondary portion, and a 
magnetic-leakage path therebetween, said step 
up transformer having a high-voltage secondary 
Winding and a low-voltage tertiary winding both 
disposed on the secondary portion of the mag 
netizable circuit, and a low-voltage primary 
winding disposed on the primary portion of the 
magnetizable circuit, and means associated with 
said secondary winding for energizing said gas 
cleaning means; and means energized from said 
tertiary winding for obtaining a predetermined 
response or responses to voltage-decreases en 
during for longer than a predetermined time such 
that there will not be a response to momentary 
?ashes in the apparatus. 

6. A gas-purifying precipitator-assembly com 
prising an ionizing chamber, a separate pre 
cipitating chamber, and means for causing a gas 
flow successively through ?rst said ionizing 
chamber and then said precipitating chamber, 
said ionizing chamber comprising one or more 
insulatedly supported ?ne wires spaced between 
substantially uninsulated large electrodes; said 
precipitating chamber comprising oppositely 
charged, spaced precipitating electrodes substan 
tially parallel to the direction of gas-?ow; a step 
up transformer having a magnetizable circuit 
including a primary portion, a secondary por 
tion, and a magnetic-leakage path therebetween, 
said step-up transformer having a high-voltage 
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secondary winding and‘ a low-voltage tertiary 
winding both disposed on the secondary portion 
of the magnetizable circuit, and a low~.voltage 
primary winding disposed on the primary portion 
of the magnetizable circuit; rectifying means as 
sociated with said secondary winding for sup 
plying a unidirectional voltage or voltages both 
to said ionizing wire or wires and to said pre 
cipltating electrodes; said ionizing wire or wires 
being of less than 32 mils diameter and being of 

- such fineness that substantially utilizable ion 
ization of suspended particles in the gas is ob 
tained at a low ionizing current with a wire 
charging voltage below the critical corona volt 
age, the unidirectlonal wire-charging voltage be 
ing below said critical corona voltage; and means 
energized from said tertiary winding for obtain 
ing a predetermined response or responses to 
voltage-decreases enduring for longer than a pre 
determined time such that there will not be a 
response to momentary flashes in the apparatus. 

'7. In combination, limited-energy, voltage 
conversion, relatively high-voltage-means com 
prising a step-up transformer having a mag 
netizable circuit including a primary portion, a 
secondary portion, and a magnetic-leakage path 
therebetween, said step-up transformer having 
a high-voltage secondary winding and a low 
voltage tertiary winding both disposed on the 
secondary portion of the magnetizable circuit, 
and a low~voltage primary winding disposed on 
the primary portion of the magnetizable circuit, 
and means associated with said secondary wind 
ing for energizing one or more low-current, high 
voltage load-circuits; and an under voltage relay 
and an overvoltage relay both energized from 
said tertiary winding, said relays making a pre 
determined response or responses to an abnormal 
drop in voltage and an abnormal increase in volt— 
age, respectively, and circuit-means responsive 
to a response of either of said relays. 

8. In combination, a step-up transformer hav 
ing a magnetizable circuit including a primary 
portion, a secondary portion, and a magnetic 
leakage path therebetween, said step-up trans 
former having a high-voltage secondary wind 
ing and a low-voltage tertiary winding both dis 
posed on the secondary portion of the magnetiz 
able circuit, and a low-voltage primary winding 
disposed on the primary portion of the magnetiz 
able circuit; rectifying means associated with 
said secondary winding for supplying a unidirec 
tional voltage or voltages to one or more load-i 
circuits; and an undervoltage relay and an over 
voltage relay both energized from said tertiary 
winding, said relays making a predetermined re 
sponse or responses to an abnormal drop in volt-, 
age and an abnormal increase in voltage, respec 
tively, and circuit~rneans responsive to a response 
of either of said relays. 

9. In combination, limited-energy, voltage 
conversion, relatively high-voltage means com~ 
prising a step-up transformer having a magnetiz 
able circuit including a primary portion, a sec~ 
ondary portion, and a magnetic-leakage path 
therebetween,-i said step-up transformer having 
a high-voltage secondary winding and a low 
voltage tertiary winding both disposed on the 
secondary portion of the magnetizable circuit, 
‘and a low-voltage primary winding disposed on 
the primary portion of the magnetizable circuit, 
and means associated with said secondary wind 
ing for energizing one or more low-current, high 
voltage load-circuits; and means energized from 
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mined response or responses both when the volt 
age increases and when the voltage decreases 
with respect to a predetermined range. 

10. In combination, a step-up transformer hav 
ing a magnetizable circuit including a primary 
portion, a secondary portion, and a magnetic 
leakage path therebetween, said step-up trans 
former having a high-voltage secondary winding 
and a low-voltage tertiary winding both disposed 
on the secondary portion of the magnetizable 
circuit, and a low-voltage primary winding dis 
posed on the primary portion of the magnetizable 
circuit; rectifying means associated with said 
secondary winding for supplying a unidirectional 
voltage or voltages to one or more load-circuits; 
and means energized from said tertiary winding 
for obtaining a predetermined response or re 
sponses both when the voltage increases and 
when the voltage decreases with respect to a pre 
determined range. 

11. In combination, limited-energy, voltage 
conversion, relatively high-voltage means com 
prising a step-up transformer having a magnetiz 
able circuit including a primary portion, a sec 
ondary portion, and a magnetic-leakage path 
therebetween, said step-up transformer having 
a high-voltage secondary winding and a low 
voltage tertiary winding both disposed on the 
secondary portion of the magnetizable circuit, 

5 
and a low-voltage primary winding disposed on 
the primary portion of the magnetizable circuit, 
and means associated with said secondary wind 
ing for energizing one or more low-current, high 
voltage load-circuits; and means energized from 
said tertiary winding for obtaining a predeter 
mined response or responses to voltage-decreases 
enduring for longer than a predetermined time 
such that there will not be a response to momen 
tary ?ashes in the apparatus. 

12. In combination, a step-up transformer 
having a magnetizable circuit including a pri— 
mary portion, a secondary portion, and a mag 
netic-leakage path therebetween, said step-up 
transformer having a high-voltage secondary 
winding and a low-voltage tertiary winding both 
disposed on the secondary portion of the mag 
netizable circuit, and a low-voltage primary 
winding disposed on the primary portion of the 
megnetizable circuit; rectifying means associated 
with said secondary winding for supplying a uni 
directional voltage or voltages to one or more 
load-circuits; and means energized from said 
tertiary winding for obtaining a predetermined 
response or responses to voltage-decreases en 
during for longer than a predetermined time such 
that there will not be a response to momentary 
?ashes in the apparatus. 

RALPH L. HILDEBRAND. 
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