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N To all whom it ma 1. COMCETT:

- Be it known that I, RALPH J. PATTER&»ON
a citizen of the Umted States, and a 1eeldent
of Woburn, county of Mlddleee‘i and State
of Ma,eea,ehusetts have invented an Improve-
ment in Limiters or Interrupters for Hlectric

Circuits, of which the following description,

in connection with the acecompanying draw-
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ings, is a specification, like characters on the

drawmwe representing like parts.

In eleetrle licht plants where electriciiy is
~furnished to Several individual consumers for-

- lighting puarposes at a cost based upon the

average or maximum number of lights used
at any given time by anyindividual consumer

1t 18 of great advantage to have some means

- of indicating if any one patron is using more

20

lamps than his contract calls for.
devices have been devised for giving such in-
dlcatwn, such devices 11101[1611110' a magneb
which is normally inoperative, but which i

- rendered active or operative when a greater
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- of the lights is an annoyance to the patron.
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number of lights or lamps than is permltted'

1s being used, such magnet when operative or

active operating to autematleally break the
circuit, so as to extingunish the lights, suitable

means bemfr prowded to reestabhsh the cir-
- In indiecators of this character,

cuit again.

however the separating of contacts to com-
pletely open or breakacircuitcarryinga large

currentis very destructive to themetrument

and, furthermore, the complete extin gnishing

It is the object of my invention to provide
a device for indicating when the maximum

number of lamps is being exceeded by any
~one patron or consumer by causing the lamps

to flicker or wink instead of being eompletely
extinguished, and this I aeeemphsh by pro-
Vldmn‘ meehamsm which is situated entirely

in series with the translating devices and
which is so constructed as to be set:in opera-

- tion by an excessive current or & current

above the amount necessary to furnish a pre-

determined number of lights, the said mech-
anism operating to inter mlttmf"ly introduce
a resistance into the ¢ireuit at periods of short

~duration, the introduction of such resistance

50

causing. the current to fluctuate rapidly, and
eonsequently causing the lamps to wink or

flicker, and such 0perat10n continues during | nately energized and the pairs of contacts are

Various

completely opening the circuit.

ditions continue the ldpld fluctuations of the
currentcontinue and the lamps will be caused
to flicker.

- My device is s0 eemtl ucted that the cirenis
is nevercompletely broken, and consequently
the lamps are never com pletely extinguished.

One form of apparatus which embodies my

invention comprises two switch points or con-

tacts, which are preferably carbon contacts

and which are placedin one side of the main

{ eircuit and in series with the translating de-

vices, combined with means for intermit-

tingly forming an are between said contacts

when the wmkmw carrent becomes excess-
ive or exeeede 4 -eertain

of the arc and the arc¢, ther efore, operating to
introduce resistance inte the line without
The control
of the contacts for the formation of the are
may be accomplished by means of a magnet,

‘which is normally ineffective, but which 1s

ASSIGNOR OF ON}L-
OF WINCIIES I‘ER MASSACHUSE TS,

predetermined
amount, the entire working current flowing

through said contacts durlnﬂ' the formation

 the dmetwn of the overload or other abnor-_ '
mal conditions which caused the excessive
current, so that solong as the abnormal con-

6o
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rendered effective or operative when the cur--

rent in the working eircuit becomes excessive
or exceeds & eertam pledetermmed amount,

‘T have also combined with myareing contacts
-a mechanismw hereby the magnet eentrollmw

sald contacts 18 mteumttently rendered op-
erative, thus forming a series of arcs between

‘said contacts In mpld succession, the forma-
‘tion of such series of ares causing the lamps
in the circuit to wmk or flicker, as will be 0b~
vious. | -
" In the preferred embedlment of my inven-

_tion the indicator or interrupter will include

two contact-plates, which are in series with

the translating devices, the said contact-
plates being connected by parallel circuits or

circuits in- multiple are, each of said circuits

including a pair of contacts and the coils of
i a magnet, and the contacts of one of said
pairs pleterebly will be of carbon, so that

as they are separated an arc will bs formed
between the same. Themagnetsand thecon-
tacts are so arranged that when the current

8o
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becomes excessive the magnets are alter-
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alternately opened and closed, the opehin g of | balance the same.

the carbon contacts causing the formation of
an are, as will be obvious, and such alternate
opening and closing of the contacts continues
during the existence of the abnormal condi-
tions which cause the excessive current.

Referring to the drawings, Figure 1 shows
one form of my apparatus. Fig. 2 shows a
modification thereof, and [Fig. 3 is a diagram
illustrating the position of my interrupter or
indicator in the circuit.

The interrupter is designated generally by
3, and it comprises a Sultable casing, which
may be of any appropriate shape suited to
support the operative partsof the device here-
Inafter described. 'The said indicator is
placed in one side of the working e¢ircuit be-
tween the generator G and the translating
devices T, as illustrated in Fig. 3, and in se-
ries only with said translating devices.
ferring to the embodiment of my invention
in FFig. 1, it will be seen that the said device
includes the contact-plates 14 14', which are
connected with the same side of the circuit
at X and Y, respectively, the said contact-

‘plates 14 14/ 1311elef0re being in series with

the translating devices. In the form of my

“Invention shown in Ifig. 1 the said contact-
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plates 14 14" are con nected by two cireunits,
which are in parallel orin multiple are, each
of said circuits being, it is obvious, in series
with the translating devices. The circuit
through which the current normally flows,

a,nd “thh I will- hereinafter refer to as Lhe'

‘maln multiple circuit,” comprises the wire
101 and the coils of the magnet M, which
magnet is supported in any smta,ble way in
the casing, the wire 100, the fixed contact
109 movable contact 110, and wire 102. The
other circult between bhe contacts 14 14,
and which for convenience I will heremaft(,r

~ term the ‘“‘auxiliary multiple circuit,” in-
. cludes the wire 111, the movable contact 5

45

and fixed contact 6 of the arcing contacts, the
wire 108, the coils of the macrnet M', and the
wire 107. In this embodnm,nt of my inven-

. tion the contacts in the maiu multiple circuit
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or that which includes the coils of the mag-

net M are controlled by the magnet M, while

the contacts 5 and 6 or the arcing con Lac,ts are
in turn controlled by the magnet M, this be-
ing accomplished as follows: The coutdcts
109 110 may be of any suitable material, and
the contact 109 is mounted in any smtanle
base or socket piece 120, while the contact
110 is similarly mounted in a corresponding
holder orsocket piece 120, which is supported
by the stem 112, said stem being mechan-

ically connected 130 but eleetrleally insulated
from, the wemhted lever 114, which lever is

| plvotally mounted in any suitable way upon

the standard 106. One end of the lever has
attached thereto the armature A’ of the mag-
net M’, and as the said magnetis shown in nhe
form of a solenoid thear mature A’ will be the

core of the solenoid. An adjustable weight

115, mounted upon the lever 114, serves to

Re- |
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The arcing contacts 5 and
6 are preferably of carbon or some similar

' material and they are suilably carried by

holders 120, the holder 120 for the movable

70

contact 5 being cornected to the wire 111 and _'

“being Sllpp()[‘ted from the stem 104, which

passes through the guide 113 and is connected
to the plvoted lever 105. One end of said le-

ver 18 connected to the armature A of the mag-

net M in some suitable way, and preferably
the said lever will be balanced by means of
theadjustablecounterweight 116 and the leaf-
spring 117, the said counterweight and leaf-

spring being so adjusted as to normally hold

the contacts 5 and 6 separated, as illustrated.

‘T'he operation of the device is as follows, it

being assumed that said device is set for , S&Y,

ten lmnps in which case the weight 116 will

be so adjusted upon the lever 105 that the
magnetic attraction on the armature A,
caused by a current sufficient for ten lamps
or less, would be insufficient to overconie the
welight 116 and spring 117. Under normal
conditions therefore the contacts 5 and 6 in

the auxiliary multiple-arc cirecuit will be open

and the entire working current will pass
through the main multiple circutt, including
the man'net or solenoid M and the nor mally
closed contacts 109 110. When, however, an

| excessive current is generated—such, for in-
stance, as would be occasioned by turning on
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one extra lamp—the magnet M is sufficiently

energized to attract the armature A, and

100

thereby close the normally open or mcmfr |

contacts 5 and 6,
current between the two multlple mrcults
between the contact-plates 14 14'.
as the contacts 5 and 6 are closed the mag-

thus leldlnﬂ" the workmw

As soon

o5

net M' will be energized and the contact%
109110 separated, theteby breaking the main

multiple circuit including the magnet M,
whereby said magnet becomes deener mzed

T'he weight 116 and the spring 117 wﬂl then
operate to separate the drehmw contacts 5

and 6, and inasmuch as the full current is
now passing through the auxiliary multiple

110

c¢ircuit including S&ld contacts an arc will

be formed between the same, which are
has the effect of introducing a variable re-
sistauce into the line. Inas_much as the said
contacts are in series with the load or trans-

lating devices the introduection of this re-

s1sta,n(,e into the a,umhdly mulitiple cireuit
renders the magnet M' su iciently ineffective

115

120

so that the eonmets 109110 in the main mul-

tiple circuit come together again, thus ener-
gizing magnet M, the said umﬂ‘net when en-
ermzed cl(}smw the contacts 5 and 6 in the
aumhmy 011(3111'[} as will be evident, and de-
stroying the arc between said contacts. This

operation is rapidly repeated, the repetition
continuing solong as the abnormal conditions
- which cause the excessive current tocontin ne,
so that the result of the excessive current is
to cause the formation of a rapid succession
of arcs between the arcing contacts 5 and 6
| and a consequent rapid fluctuation of the cur-

125
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rent in the main circnit, such fluctuation of |

- the current causing the lamps to flicker or

| iy |

IO

“the wire 100, the arcing contacts ¢’ 5, and .

20

wink, and thus indicating to the consumer

that he has exceeded his limit. By simply
turning off the extra lamps the current 1s re-
duced toits normal amount, when the device
ceases its operation as an indicator or inter-

ruapter. o S
The device shown in Fig. 2 is substantially

the same as that illustrated in Ifig. 1, except
that in each of the main and auxiliary mualti-
ple cireuits the contacts are normally closed.

The main multiple ¢irenit between the con-

tact-plates 14 14’ in Fig. 2 includes the wire
131, the movable contact 110, fixed contact
109', the wire 130, the coils of the magnet M?,

the wire 102’. The duxiliary multiple cireuit

ineludes the wire 132, the coils of the magnet |

M3, wire 133, the fixed contact 109', wire 130,
coils of the magnet M2 the arcing contacts

5' 6', and the wire102'.  In this embodiment
of my invention the armature A®of the mag-

" net M3is mounted upon the lever 105°, which

" The armature A?of the magnet M? is connect-
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tacts 5’ 6’ to close together.

in turn is connected to the movable arcing

contact 5 by the rod 104', the lever 105’ be- |

ing suitably pivoted upon the standard 106'.

ed to the lever 114/, to which lever the mov-
able contact 110’ is connected, the lever 114

being supported upon any suitable standard
185.  The contacts 110" 109' may be of any |

suitable material, while the arcing contacts
5' 6' will preferably be of carbon, as in Fig. 1.

In the operation of this form of my inven--
tion the working current passes through both

the main and the auxiliary m ultiple circuits;
but because of the resistance of the coils of

‘the magnet M3 the larger portion of the cur-

rent passes through the main multiple cir-

‘cuit, comprising the wire 131and eontacts 110’

109’ and the coils of the magnet M* Thesald
magnet M? is so adjusted that the normal

working current has no effect upon the arma-
‘ture A% but when an excessive current is be-

ing generated the said armature A® is at-
tracted and the contacts 110" 109" are sepa-
rated, thus breaking the main multiple eir-
cuit.
through the auxiliary multiple circuit. T'he

‘magnet M? will be so adjusted that this cur-

rent will energize the same sufficiently so as
to slightly separate the arcing contacts 5' 6,
thereby establishing an arc between the same.

sistance into the line so as to cut down the
current and deénergize the magnet M* suffi-
ciently to allow the contacts in the main mul-
tiple circuit to close, thereby deénergizing in
turn magnet M® and allowing the arcing con-
This operation
is repeated rapidly so long as the abnormal
conditions last—that is, so long as the condi-
tions of the load, &e.,aresuch asto normally
generate an excessive current—and the rapid
succession of arcs between the arcing con-

~ tacts causes the current to fluctuate rapidly,

The current then passes entirely

a5 iti the embodiment of my invent,io'n shown
in Fig. 1, thus causing the lamps in the cir-
cuit to wink or flicker.  The extent to which

the arcing contacts are separated, and con-

vary somewhat according to the strength of

| the excessive current, and as the amount of
resistance which is thrown into the line de-

pends upon the length of the arc produced it

sequently the length of the arc produced, will

75

will be obvious that the resistance employed

ig a variable resistance, and my device hence

| has the function of alternately throwing a va-

riable resistance into and out of the circuitin

| rapid sucecession, thereby causing the current

So_

to rapidly fluctuate during the time that the
overload or other abnormal condition con-

{inues, the fluctuation being variable, due to

the variable resistance.

- In both of the above embodiments of my

invention I preferably surround the contacts

by a suitable casing 122 of insulating mafe-

rial, such as porcelain, in order to prevent

any sparks which may result from the for-

mation of the ares from.injuring the instru-
ment. | S D |

By the term ‘‘excessive current” as used
in the above specification and in the claims I
mean ‘any current larger than the mnormal
working current which would be required to -
run acertain predetermined numberoflamps,
| and it will be understood from the above, of
‘course, that thearmature and magnets will be.
'so constructed that such normal current will

have no effect upon them.

95

I0C

By the term ‘“abnormal eOnditio-na-” in the

specification and claims I mean those condi-

tions which are such as to cause an excessive
current when the device is not operating to
throw the added resistance into the line.  An.
‘example of such abnormal conditions would
be when an extra light or lamp was being
used, as above pointed out. §

-

Tt will be obvious that various ehanges may
be made in the structure of the device with-

out departing from the spirit of myinvention,

which comprises anindicatorsituated entirely
in series with the translating devices and
which includes arcing carbons and mechan-

ism for rapidly forming a series of ares be-
tween said carbons whereby the current in

the main circuit is made to fluctuate rapidly.
It will be obvious, further, that my device

‘may be used for other purposes than that
| | ‘herein illustrated. @~ o
The forming of an arc throws sufficient re-| Having described my invention, what I

claim as new, and desire to secure by Letters

Patent, 1s— | i

1. A main circuit including translating de-
vices and an indicator or interrupter in said
circuit and in series with the translating de-
vices, said indicator comprising two contact-

plates in series with the translating devices,
two circuits in muliiple are connecting sald
contact-plates, each circuit including a pair

of contacts and a magnet, one pair of said
contacts being of carbon, whereby an excess-

ive current alternately energizes sald mag-

108
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118

I120-
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nets and forms a series of arcs between the
carbon contacts without completely opening

- the cireuit,

10
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2. A main circuit ineluding translating de-
vices, an indicator in one side of said circuit
and in series with said translating devices,
sald indicator comprising two cireuits in mul-
tiple, each circunit being in series with the load
or translating devices and including the coils
of an electromagnet and a pair of contaects,
the magnet in each circuit controlling one

palr of said contacts, the contacts of one pair
of contacts being of carbon, whereby an ex-

cessive current alternately energizes the mag- |

nets in succession and forms a series of ares
between the arcing contacts without com-
pletely opening the circuit. o
3. A main circuit ineluding translating de-
vices, and means in series with said translat-
Ing devices which, when operated u pon by an
excessive current intermittingly introduces
resistance into the circuit at short intervals
ot time throughout the duration of the abnor-
mal conditions which caused the generation
of the excessive current whereby the current
fluctuates rapidly so long as the abnormal
conditions continue.

4. A main circuit including translating de-

vices, and means in series with the translat-
Ing devices rendered operative by an excess-
ive current to alternately throw a variable
resistance into and out of the cireuit in rapid
suceession during the existence of the condi-
tions which ecause the excessive current,

689,830 -

whereby the excessive current is made to flue-

tuate rapidly.

3

5. A main ecircuit including translating de-

vices, a pair of arcing contacts in said ¢ireuit
and in series with the translating devices and
means rendered operative by an ‘excessive
current to form an intermittent are between

sald contacts whereby the current 18 made to
fluctuate without completely opening the cir-

cuit, said meansbeing in series with the trans- -

lating devices.

0. A main circuit including translating de-
vices, arcing carbon contacts in one side of .
sald circuit and in series with the translat- -
ing devices, one of said contacts being mov-

able, a normally inactive magnet also in se-

5¢

ries with said translating devices, said mag-
net being intermittently rendered active by -
an excessive current, the intermittent action. -

of the magnet continuning during the exist-
ence of the conditions which caused the ex-
cessive current; and means controlled by said
magnet when active and operating to vibrate
the movable contact whereby during the ex-
series of ares are

1stence of said conditions a

formed between said contact and the current
is made to rapidly fluctuate.

D¢

In testimony whereof I have signedmy' '

name to this specification in the presence of

two subscribing witnesses. - |
"RALPH J. PATTERSON.
Witnesses: | |
JOHN C. EDWARDS,
Lours C. SmrrH. |
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