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his invention relates generally to automatic
cut-out arrangements for electric circuits, and
more particularly to automatic cut-out arrange-
ments for high tension electric circuits, which

become active upon the cccurrence of an open 3

circuit therein.

More specifically, my iuvention relates to an
arrangement of the character described in which
the human equation hag been eliminated, so that

it is fool-proof in operation, whereby damage to 10

the installation and to repair and maintenance
men is averted.

My invention has been disclosed herein in its
application to luminous, gaseous, discharge tube

installations . because it has particular utility for 15

that purpose. However, it will be understood
that its application is not necessarily so re-
stricted, and that, particularly as to certain
phases thereof, it may have far wider applica-

tion. 20

In order to provide the high voltages necessary
for the operation of luminous gaseous discharge
tubes, they are, in the conventional circuit, con-
nected across the secondary of a step-up trans-
former of the appropriate voltage.
voltage of such a transformer is high, which is
necessary for starting the tubes; after the opera-
tion starts and during the normal operation of
the tubes, the voltage drops considerably. The
circuits
on the said lower voltages which exist during
-normal operation, but not for exposure to the
high no-load voltage which occurs on starting or
whenever a break in the circuit occurs, as for

-Instance, if one of the tubes should fail. Not 35

merely is this high voltage harmtul to the circuit,
but it is dangerous as well.

Tt has heretofore been proposed to protect and
-safeguard such circuits by providing an auto-

matie cut-out to deenergize the circuits when 40

" undesirable conditions exist. Devices of this type
with which I am familiar leave much -to be de-
sired in many respects, among which I may men-
tion that they are unreliable in operation, they

are not fool-proof, they require manual resetting, 45

they are not compact, nor.simple, and many of
them are unnecessarily expensive.

It is the general object of my invention to pro-
vide an arrangement of the character described
that is simple,
cost and in operation and maintenance. costs.

Among:the more particular objects of my in-
‘vention are the. provision of 5 device of the char-
acter described that is fool-proof ‘in -that the

-human equation is eliminated .by -circuits and 56

The no-load 25 partment for

are designed for continuous operation 390

effective and economical in first 50

2

devices that will assure effective operation in
automatically rendering the defective circuit in-
active and maintaining it in such inactive condi-
tion for an indefinite time until the connection
with the power source has been breken, angd fur-
ther additionally, an arrangement in which no
manual resetting is required beyond disconnect-
ing the arrangement from the power scurce, after
which, on reestablishing such connection, the

parts will assume their normal operative position.

Among the more particular objects of my in-
vention are further the provision of a unitary
cut-out device of simple constructicn in which
are assembled in the proper operative relation-
ship all the necessary elements to effect the auto-
matic cut-out operations so that installation
requires merely the connection of a few wires to
the power source and the transformer, where this
is part of the circuit to pe brotected, as is the
case with a luminous, gaseous, discharge tube
installation.

It is also among the objects of my invention
to provide in a unitary cut-cu device of the
character described, a casing divided into a com-
the high tension cireuits, and a
compartment for the low tension circuits,

To attain these objects and such further op-
Jects as may appear herein or be hereinafter
pointed out, I make reference to the accompany-
ing drawings, forming a part hereof, in which—

Figure 1 is a diagrammatic view llustrative
of the application of my invention to a luminous

gaseous discharge tube installation:

Figure 2 i$ a vertical sectional view of & unitary
device constituting an illustrative embodiment of
my invention, the cover of the device being shown
in broken lines;

Figuré -3 is an elevational view of the device
of Figure 2, as viewed from the right of said
figure;

Figures 4, 5 and 6 are views taken, respectively,
on the lines 4—4, 5—5 and 6—8§ of Figure 2, look-
ing-in the direction of the arrows. :

" Referring now to the drawings in detail, and

first of all to Figure 1, I have shown therein at

10 a plurality of luminous, gaseous, discharge
tubes, seridlly connected snd having the outer
ends I and 12 of the end .tubes seated in ter
minal sockets 13 and 4. The supporting frame
15 of these tubes is grounded in the conventional

-manner, as at 16.

At 11.is shown a transformer having a primary

-winding 18 and a secondary winding {9, this

transformer_being of the step-up type adapted
to .deliver a high secondary voltage when its
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3

primary is connected to a source of alternating
electric current of standard voltage, such as 110
volt house current.

The secondary winding 19 is connected to the
terminal sockets 13 and 14 by conductors 20 and
91 and its mid-point is grounded, as at 22, in the
conventional manner. o

The primary winding {8 of the transformer is
connected to the electric current source having
terminals 23, 24 connected to a make and break
device such as the switch 25, through a conductor
28, connected to terminal 27 of switch 25, and a
conductor 28 running to one contact 29 of a three
element make and break device 39, a second con-

tact 24 of which is connected to the other ter- -

minal 32 of the switch 25 by conductor 33 and 84.

The make and break device 39 besides the con--

tacts 29 and 2, carried respectively by legs or
tongues 85 and 36, also comprises & pair of con=
tacts 31 and 38, the former carried by the tongue
35 which also carries the contact 31, and the
two contacts 31 and 37 are electrically united.

The contact 38 is carried by the tongue 39.

The three tongues 35, 36 and 39, which are
electrically conducting, are mechanically -united
but electrically insulated from each other by in-
sulating pieces 40 and 4{. The tongue 36 is de-
formable so that it may assume a position in
which contacts 29 and 8! touch each other,
whereby the circuit of the primary winding is
completed, and whereby a cireuit ineciuding the
other pair of contacts 87 and 38 is broken, or
into a position in which the contacts 37 and 38
touch each other and the contacts 29 and 31 are
separated, thereby preaking the circuit of the
primary winding 8.

Movement of the tongue 86 is effected by an
electromagnet 46, the armature 41 of which is
pivotally mounted at 42, and is connected to the
tongue 86 through an insulating piece 43, where-
by the latter is caused to move together with the
armature 49, which is normally urged by means,
such as & tension spring 44, into a position in
which the contacts 28 and 8i touch each other.

When the electromagnet 48 is energized, it
breaks the primary circuit by causing separation
of contacts 29 and 31, and, through the touching-
of contacts 37 and 38 establishing a holding cir-
cuit for the electromagnet 48, which circuit com-
prises the conductor 33, the tongue 36, the con-
tacts 37 and 38, the tongue 39, the conductor 48,
the conductor 46 leading into the winding 47 of
the electromagnet 89 and the conductor 48 con-
necting said winding &7 with the . conductor 26
leading to the power source. i

Fnergization of the electromagnet 40 is initi-
ated by the means nNow about to be described, and
when this has taken place the holding circuit just
described becomes effective.

At 49 I have shown a bimetallic thermo-~re-
sponsive heating element, which is mounted ab
one end 49¢ on an insulating base 50 while its
other end Bl is free to move in response to the
biasing action of temperature. changes in the
element 49. The free end §I thereof, on -its
downward movement, will press against a mem-

“per, such as a rod 52 (of insulating material,
porcelain being found desirable) whereby its
downward. movement is transmitted to the re-
silient tongue 53 of a two element make and
preak device 54, which is tensioned so as to as-
sume 8 position in which the contact 55 carried
on the end thereof is normally separated

the contact 56 carried by the tongue 51. Both
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tongues 53 and 57 are spaced from each other
by an insulating block 58.

The tongue 53 is shown connected to conductor
34 through a conductor 53, while the tongue 5§71 is
shown connected to the conductor &6 by a con-
ductor 88.

T4 will now be seen that when the thermo-re-
sponsive element 48 is biased or warped so that its
end 51 moves downwardly to a sufficient extent,
the contacts 53 and E6 will close a circuit com-
prising the conductors 34 and 59, the make and
break device 54, the conductors 60 and 485, the
electromagnet coil 4T and the conductors 48 and
26, whereby the electromagnet 48 will be ener-
gized and the circuit of the primary winding 18
of the transformer will be broken.

Temperature changes in the thermo-responsive
element 49 are caused whenever a break oceurs in
the circuit of the secondary winding {9 of the
transformer 17 by an afrangement comprising a
contact point 61 carried on the end of a member
82, such as & SCIew, adjustably mounted in a
conducting plate 63 which is mounted on an in-
sulating base 64 and connected to one terminal 63
of the secondary winding {9 by a conductor 88,
and further, a contact 6i¢ on the thermo-respon-
sive element 49. The end 49a of the element &8,
which is electrically conducting, is- grounded
through the conductor 61

When g break occurs in the circuit of the
transformer secondary 1§, the voltage rises to the
no-load voltage value, which causes  spark to
jump between the contact 61 to the contact 6la
on the element 8. It will be understood that
the spark gap is adjusted to permit this by means
of the screw 62. The spark gap circuit, as shown
in the drawings, comprises the conductor 22, the
portion of the secondary winding 19 between the
conductor 22 and terminal 68, the conductor 65,
the plate 63, the screw 62 and its contact 61, the
gap between contach 61, contact 6la of the ele-
ment 48, the element 48 and its contact 6la and
the conductor 67.

The passage of current through the element
48 will heat the same so as to cause biasing or
warping thereof in a direction which will close
the contacts 55 and 56 and thereby energize the
electromagnet 48.

The operation of the grrangement as a whole
will now be summarized.

When the secondary cireuit of the transformer
is open circuited, as by failure of one of the tubes
18, the secondary voltage rises sufficiently to cause
a spark to jump between contact 61 and contact

5 Gla of element 49, and due to heating of the lat-

ter, its end Bf moves down so as to cause.the
make and break device 54 to energize electro-
magnet 40 and thereby open the circuit of the
transformer primary 18, while at the same time,
through contacts 37 and 38, the holding circuit
becomes effective to maintain the electromagnet
in energized condition until the.switch 25 1is
thrown. When this is done the: holding circuit
is broken and the electromagnet 40" is deener-

“gized. .

While the repairs to or replacements - in the
defective circuit may, under certain ‘conditions,
be made before the switch is thrown, it is of
course preferable to disconnect the circuit com-
pletely from the power source before attempting
such repairs or réplacements. In the meantime,
before the switch 25 is thrown, the circuit is be-
ing protected against injury by the gutomatic
cut-out action. ' : .

As soon as the cut-out action takes place the
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spark gap circuit of course becomes inactive and
the thermo-responsive element 49 ¢ools and per=
mits the contacts 55 and 56 to- separate, which
would result in deenergization of the electromag-
net 40 except for the action of the holding cir-
¢uit, which maintains it ehergized ungil the
switch 25 is opened. When this is done, assum-
ing that the repair or replacement has heen made
and that the element £3 has cooled sufficiently
to permit the contacts 55 and 58 to separate, the
electromagnet 48 is deenergized.

It will be observed that my arrangement as
described affordg g high degree of effectiveness
and convenience, in that the human factor is
entirely eliminated. A condition of safety is cre-
ated entirely by automatic action ang normalcy
is restored by the obvious expedient of disconnect.
ing the circuit either before or after the necessary
repairs or replacements are made,

My arrangement, fHustratively embodied in
compact practical form, is shown in Figures 2 to
6. Mokt of the parts of the device shown therein
have already been sufficiently described in con-
nection with the diagrammatic showing of Fig-
uré 1. These parts are numbered identically in
both Figures 1 and Figures 2 to 6 and need not
be again mentioneq except in respect to construc-
tional ¢haracteristies thereof having g functiona]
significance. Other varts will now be described
in detail.

On a metallic bage plate 70 are mounteq 5
flanged metallic plate 71 and insulating plateg 59
and 64, the whole being held together by the
bolts 72, which have spacing bushings 73 and 14
thereon to properly space the plates 50 and 64
from each other and from the plate Ti. The
bushings 73 are of insulating material because
of their proximity to the high tension currents.

The flanged portion of plate 71 serves ag a
seat for a cap or cover 15, indicated in broken
lines in Figure 2, and the end 715¢ of which is bref-

erahly of insulating material for a purpose that

will presently appear, which encloses the entire
assembly and serves to brotect the same ag well
as providing a safeguard against the high tension
currents that traverse bortions thereof.

Mounted on the plate 71 is the electromagnet
40, the yoke of which is in the form of an angled
plate 18, in the vertical leg 17 of which is a slot
18, within which is pivoted a plate 19, the outer
end of which is pulleqg downwardly by the spring
44 and the inner end of which carries the arma-
ture 41, the latter in turn carrying the insulating
plate 43, which transmits the movements of the
armature 41 to the tongue 36.

The horizontal leg 88 of the yoke plate 76 un-
derlies the electromagnet 48 and from it projects
the core 8! of the electromagnet which is sur-
rounded by its field coi] 41,

The upper leg 77 of the yoke plate 15 has an
extension 82 thereon and on this extension gre
mounted a stop 83, which limits the upward
movement of the armature 41, and the make and
break devices 30 and 54, these being of the “jack”
type and of more or lesg conventional, standard
construction so that further description thereof
appears superfluous,

The plates 78 and 71 and the sides of the cover
15 are made electrically conducting, for which
purpose they may conveniently be made of metal,
and the casing formed thereby ig grounded,
whereby it shields the parts encloseq thereby,
both mechanically and electrically, The latter
function is important because of the high ten-
sion circuits within the casing.
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It will be obiserved that thé space within the
said easing is divided into a high tension com-
partment, Wwhich. is bounded by the plates 50
and 84; and a low tension compartment, which is
positioned below the plate 50. The only com-
munication between. the two compartments is
through the insulating rod 52 which passes
through an opening 84 in the plate 50, so that
there is little danger of high tension leakage into
the low tension circuits. The end T8¢ of the
cover 15 is also of insulating materia] for pro-
tection against high tension leakage at this
point.

The conducting construction of the casing of
the cut-out device affords a convenient means
of grounding the spark gap circuit. This is
effected through the conductor 87 which con-
nects the end 49¢ of the thermo-responsive ele-
ment 49 with a bolt 12; through which it is elec-
trically connected to the case, which is suitably
grounded. ’

The high tension conductor 66 leading to the
transformer secondary passes through an open-
ing 85 in the end 75q of cover 15, and openings
86 and 87, having suitable bushings 88 and 89
seated therein, are provided for the low tension
wires, one pair (28 and one end of 26 of Figure 1)
passing through one of these openings to the
transformer primary, while another pair (34 and
the other end of 26 of Figure 1) passes thirough
the other opening for conriection to the power
source,

For convenience in mounting the cut-out de-
vice in a desired place I may provide suitgble
arrangements such as the key-hole slot 90 and
the radial slot 91 shown in Figure 6, the utility
of which is so obvious as to require no further
explanation.

It will therefore be observed that I have pro-
vided a protective cut-out arrangement that is
simple, economical and fool-proof, and a unitary
device of simple, compact, effective and economi-
cal construction, in which the elements constitut-
ing the cutout proper are assembled in convenient
form.

It will be understood that while I have herein
disclosed one embodiment of my invention, that
the same may be embodied in many other forms
and the elements thereof arranged in many other
combinations without departing from the spirit
thereof, as will be obvious to those skilled in the
art. It will further be understood that the dig-
closure herein is by way of illustration merely
and is not to be construed in g limited sense, and
that I do not limit myself other than as called
for by the prior art.

Having thus described my invention and illys-
trated its use, what I claim as new and desire
to secure by Letters Patent is:

1. An automatic cut-out device for the high
tension circuit of a neon sign installation or like
comprising in combination an eiectromagnetic
relay including a coil and a core, a field piece
having an upright leg including a body portion
adjacent the coil, an armature hingedly mounted
at one end on said upright leg of the field piece,
including a portion for registry with the end of
said core, an extension piece on said body portion
for hingedly supporting the armature normally
out of direct contact with the field piece, 3 pair
of spring bar type of conductor fingers mounted
upon said extension and insulated from each
other at one end thereof and carrying contacts
adjacent the other end normally spaced from
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each. other, a comimon spring bar type of con-
ductor finger mounted in insulated relation be-
tween said first fingers and having contacts com-
mon to each of the contacts of the first fingers,
said - common. finger normally - being urged
against one of the fingers and including an ex-
tension conneécting the same in insulated rela-
tionship to said armature for movement of said
common finger and armature substantially in
unison, a switch for said magnetic relay com-
prising a pair of spring bar type of fingers hav-
ing cooperative contacts normally spaced from
each other, a bi-metallic strip mounted on-said
support, & contact for said strip cooperatively
spaced from a second contact providing a spark
gap for heating said bimetallic strip to warp
the same by the heat of the spark, and insulated
means connected to said strip to contact and
move said fingers of said switch towards each
other, to close the elecirical circuit actuating
said relay upon deflection of said strip by the
heat of said spark gap.

9. An sutomatic cut-out device for the high
tension circuit of a neon sign installation or like
comprising in combination an electromagnetic
relay including a coil and a. core, a field piece
having an upright leg including a body portion
adjacent the coil, an armature hingedly mounted
at one end on said upright leg of the field piece,
including 2 portion for registry with the end of

10
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said core, & support on said body portion for
movably mounting the. armature normally out
of direct contact with the field piece, & pair of
yieldable conductor fingers mounted upon said
support and insulated from each other at one
end thereof and provided with contacts adja-
cent the other end nermally spaced from each
other, a common. yieldable. conductor finger
mounted in insulated relation between said first
fingers and having contacts common to each of
fingers, said common
finger normally being urged against one of the
fingers and including an extension connecting
the same in insulated relationship to said arma-
ture for movement of said common finger and
armature substantially in unison, a switch for
said magnetic relay comprising a pair of yield-
able fingers having cooperative contacts normally
spaced from each other, an element responsive
to the heat of a spark for effecting movement
thereof, mounted on said support, a contact for
said element cooperatively spaced from a second
contact providing a spark gap for heating said
element, to move the same by the heat of the
spark, and insulated means connected to said
element to contact and move said fingers of said
switch towards each other, to close the electrical
circuit actuating said relay upon movement of
said element by the heat of said spark gap.

ROBERT J. LEVERTE.



