(No Model.) 2 Sheets—S8heet 1.

D. McF. MOORE.
MAGNETIC CIRCUIT BREAKER.

No. 604,682, - Patented May 24, 1808.

N

)
|

4 F

1
: g8t

Ficgl. &

I
Py
=
2

‘\mll

ke L o L wew e e B WS g sl TP Ty

N
._4“ N
i

WITNESSES

Stk

L —ALNVENTOR

% e s

THE NORRIS PETERS CO, PHOTO-LITHO., WASHINGTON, 0. €.




-Sheet 2.

2 Sheets

D. MoF. MOORE.
MAGNETIC CIRCUIT BREAKER.

(No Model.)

Patented May 24, 1898.

No. 604,682.

i — S ——— R R -]-h o — r.llll-....l.llla..lll..llul.l..lll;-l-ll-

L
o e ki lllqlli.llrill..l .-Il_ltlll_._lllll_.lll-li.
*

”

:

o P B e
—— el b s aller sl =k

\
\
!
|
,

A\

M _

"--—-—l_—-n L ey ¥ sslbialink &

[
i
!

,’in

I
;
il

L ]
k

. H|L'=:;I:.“'-'—r
e ———

il

OF]
1l
HTITRANE el
(JINEEEE REITH
A9 EN NN (T3
EIIT1 1 0 T 1 it
LA EEEEE R
AdIragNEEEEEEiTIin
m:.-Il!lIIl-:::
eridtt L [ ¢ LILLTTIRER,, .

T — — e el  —p

Qs
o
e
G
~g
=
—~—

STITI L Y o L [ VIl qadieny "
ORVES 4 1 L | 8 ERliNE]

ool ok gkl e T b W R R

- aanit

T TEIITIR
ANt

MYEANNMEEEEE TN
SrEad P 1 L L L RRELEAR

WITNESSES

N WWERNLET] :
—-.-.-.--.::f
Em 1

' .
— .

{II"‘_

THE NORRIS PETERS CO. PHOTO-LITHC., WASHINGTON, D. C,




UNITED STATES

OFFICE.

PATENT

DANIEL MCcFARLAN MOORE, OF NEWARK, NEW JERSEY, ASSIGNOR TO THE

MOORE ELECTRICAL COMPANY,

OF NEW YORK, N. Y.

'MAGNETIC CIRCUIT-BREAKER.

SPECIFICATION forming part of Letters Patent No. 604,682; dated Tlay 24, 1898.
Application filed September 8, 1896, Serial No, 605,109, (No model,)

To all whom it may concern:

Be it known that I, DANIEL. MCFARLAN
MOORRE, a citizen of the United States, and &
residentof Newark, in the county of Essex and

5 otate of New Jersey, have invented a certain
new and useful Magnetic Circuit-Breaker, of
which the following is a specification.

My invention 1ela,tes to magnetically-actu-

ated cireuit breakers or interrupters, and is |

10 especlally designed for use in electrie-light-
Ing systems heretofore patented to me.

The main object of the presentinvention is |

to improve upon the action and longevity of
such circuit-breakers as shown in my Patent
15 No.348,127, granted October 15,1895. In cir-

cuit-breakers of the form there shown and in

other forms where the armature is carried by
& spring-tongue contact, on whose resiliency
depends the return to the fixed contact and
20 the degree of pressure thereagainst, the ten-
sion of the spring is bound 1:0 chano*e as the
fixed contact wradually wears away. TThisim-
pairs the electrical contact. I overcome this
difficulty by mounting the armature upon a
25 non-resilient tongue which is returned to the
fixed contact and given the desired pressure
thereagainst by means of a magnet acting
counter to the circuit-breaking ma@net In
other words, I use a maﬂ‘netm retmetm in-
30 stead of a spring -retr actor. Another im-
provement upon the circuit-breaker of said
patent resides in substituting fresh contact-
surfaces for the ones that becomeimpaired by
wear. ltisimpracticaltoadjustorremovethe
35 fixed contacts in ecircuit-breakers w1 vacuo;

but the substitution herein set forth_alecom-'
plishes the same result in circuit-breakers

whether -or not they employ non-resilient

tongues or tongues vibrating in a consta,ntly-;

40 mamtamed ma,ﬂ‘netlc field.

With these obJeets in view the invention
consists 111 the combination, in a circuit-in-

terrupter v vacuo, of a series of contact-sur-
faces standing in substltute relation to one
45 another.

The invention further consists in the con-
struction, combination, and arrangement of
partshereinafter fully described, and set forth
in the claims.

so Intheaccompanying drawings, which form

ated in the open air.
‘my lighting system and in othercircuits where

| the tongue as the fixed contact.
' net may be of the permanent sort or it may

a part of this specification, Figure 1 diagram-
matically represents my invention, and Fig.
2 represents a modification thereof. Kigs. 3
and 4 are diagrammatic representations of a
plan for successively operating a series of ¢ir-
cuit-interrupters.

The contacts of the eircuit-interrupters are
preferably located in an exhausted receiver,

55

though for some purposes they may be oper- '

For use, however, in

an absolute and instantaneous interruption
1s desired said contacts are located in an ex-
hausted receiver. In the drawings this re-

ceiver 1s indicated at A and is preferably

made of glass or like material, though it may

| be made of any material eapable of sustain-

Ing a high degree of vacuum.

The V1bmt1ng part or contact-tongue is in-
dicated at B as suspended by a thin strip of
metal C from the leading-in conductor D.
This connection of the tongue to the contact
may be made in other ways, as by a pivot or
other form of loose joint, (typlﬁed at £ in K'igs.
2 and 4.)

Located within the receptacle, in a position

| to normally engage the tongue or a contact-

piece G, mounted thereon, is a fixed contact
I, and at the lower end of the tongue is the
armature H. In this form of mremt closer,
as above outlined, the tongue is held in en-
gagement with the fixed contactmag gnetically,
as by a magnet located on the same side of
This mag-

be an electromagnet, as indicated at I, Fig.

1, and I', Fig. 4, Tocated in a cireuit snpphed
from any suitable source, as J, the magnet
exerting a constant attraction upon the ar-
matme The remaining circuits are the same
as those shown in the patent above referred to
and consist of the circuit of induction K, sup-
plied from any suitable source, as L and
having the lighting branch M, here shown

as contalning a vacuum-tube lamp N. The

circuit- breaking magnet O may be located
In the circuit of Induction, as in Fig.-1 in
sald patent, and 1s of a str enﬂth suf clent to

overcome the attraction of mawneb I and so
interrupt the circuit at the contact I, or it 100
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may be in an independent circuit, as seen in |

Figs. o and 4.

The tongue B being non-resilient it must
be supplied with a retractor, and such re-
tractor in the present instance consists of a
magnet, as I or I’y which, as soon as cireuit
1s broken at contact I, through the action of
magnet O or O, acts to draw toncue B back
to contact I immediately upon the cessation
of current in said magnet O or O'. In the
case of magnet Oin the circuit of induetion,
IFig. 1, such cessation of current occurs im-
mediately upon the attraction thereby of the
tongue 13. In thecase of magnet O'in an in-
dependent circuit, Figs. 3 and 4, the flow of
current therethrough is controlled by an in-
dependent circuit-breaker. Such independ-
ent circuit-breaker may be of any desirable
construction. The one here shown, however,
18 intended for use in connection with a se-
ries of interrupters and is construeted to suc-
cessively make and break circuit through the
series of circuit-breaking magnets O'.

In Iig. 3 six cireuit-interrupters A are in-
dicated, each provided with a circuit-break-
ing magnet G'. Each of these magnets is
connected to a common supply-cireuit P, fed
from any suitable source of current, as indi-
cated at (), and each is separately connected
by a suitable brush to a ring upon a rotary
commutator I3, to which current is supplied
at 1ts segmental end S from the source () by
means of a brush, as 1. Hach segment is
connected to one of the rings in the usual
manner, as imdicated, and the brush T is so
proportioned to the segments that it preserves
connection with one until it engages the sue-
ceeding one, thereby preventing interruption
of the current and the consequent sparking.
This commutator may be rotated in any suit-
able way, as by an electric motor, (typified at
U.) As the magnets O’ are small magnets
with minimum time constants, a non-induet-
1ve resistance is placed in the circuit P, as
at V.

In the apparatus just deseribed current is
made to flow suceessively through the several
magnets O, and the tongues I of the eircuit-
interrupterave thereby caused tosuccessively
leavethecontacts . Themagnetic retractor
Lor the interrupters may consist of a magnet
for each, as in Iig. 1, but may just as well
consist of one magnet, as I, having an ex-
tended pole-picece W, about which the inter-
rupters may be located, asshown. This mag-
net 1s constantly energized during the opera-
tion of the apparatus and from any suitable
source, as J, and acts to retract the tongues
I3 as soon as cireuit is interrupted in the at-
tracting-magnets O’.

In Fig. 3 only a portion of the ecireuit of
mduetion K isshown, and in Tig. 4itisshown
only in connection with two lamps, while the
circuit to magnets O’ is not shown. In this
form of apparatus the self-induction coils
have but the one funection to perform and are

Indicated at O in the cireuit of induction K. | the contacts in engagement, and the eircuit--
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Hach circult IX is shown supplied with one of
bhese coils; but obviously onecoil mightserve

them all by being placed in that portion of
the eireuit from L whieh is common to all the
circuits I,  The lighting hranches from said
circuit are indicated at M as containing the
tubular lamps N. "Uhis apparatus insures a
positive and regular action of the interrupter,
and by regulating the speed of the commu-
bator any desired frequency of interruptions
in the cireuit of induction may be attained.
It will be noted that in this arrangement
cach interrupter supplies an independent
Lighting-cireuit; but I might readily and ob-
viously so arrange the contacts in the several
interrupters that they may act sueccessively
1n the same circuit, substantially asin my ap-
plication, Serial No. 571,341, filed December
7, 1595,  So, also, 1f desired, the magnets O
may be replaced by an alternating-current
rotating magnetic field.
In this form of circuit-interrupter above

| described the wearing away of contact I' by

constant use does not interfere with the
proper action of the interrupter, its only ef-
fect being to slightly vary the rate of vibra-
tion due to the slight inerease in amplitude,
since there i3 noinerease in the resistance of
the tongue to return to the fixed contact, as
in the case of the spring-tongue, on account
of the increase in the amplitude of vibration.
In this form of interrupter, however, it is ad-
visable to provide fresh contact-surfaces lo-

cated 1n substitute relation to the one first

engaged by the tongue. Buch an arrange-
ment is shown in Fig. 2. In this construection
upon the wearing away of contact It' a {resh
contact-plate, as ', will come into engage-
ment with a fresh fixed contact I, and as
the latter wears away contact-plate G* will
engage with fixed contact I~ the several fived
contacts being all connected to the eireuit of
induetion, as indicated. Another form for
providing successively new contact-surfaces
18 seen in Ifig. 4.

The form of the receiver and its contained
contacts may be varied and the relative ar-
rangement and size of parts may be changed

In many ways otherthan those above set forth
without departing from the spirit of my in-
vention. Ifor instance, one obvious modifi-
cation which has been tried consists in Dhal-

‘ancing the vibrating tongue horizontally on a

central pivot, as in my application, Serial No.
015,971, filed December 17, 1896, concurrently
herewith, and placing the constant magnet I
at one end of the tongue to hold the latter
normally In engagement with the fixed con-
tact and the cireunit-breaking magnet at the
other end of the tongue.

What I elaim as my invention is—

1. Acircuit-interrupter consisting of an ex-
hausted receiver, a non-resilient vibrating

tongue therein, a fixed contact also in the re- -
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ceiverforengagement with the tongue, a mag-~

nev exterior to the receiver tendine to hold
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interrupting magnet also -exterior to the re-
celver but actmﬂ* on said tongue in opposition

- to the other magnet

2. In a cireuit-interrupter in vacuo, the
combination with the vibrating membel of
coOperating contacts located in substitute re-
lation to one another forthe purpose set forth.

3. The combination with a series of circuit-
interrupters, of a magnet normally holding
the vibrating part of each interrupter in en-
gagement with its cobperating contact, and a
series of circuit-breaking magnets succes-
sively energized, as and for the purpose set
forth. *

4., The combination with a series of circuit-
interrupters, of a magnetic retractor common
to all of them, a circuit-breaking magnet for
cach interrupter, a circuit common to sald

—

magnets, and a commutator in said circuit
for successwely creating a flow of current
through said magnets, substantmlly as and
for the purpose set forth.

5. The combination of a series of circuit-in-
terrupters in each of which the vibrating part
is normally magnetically held in enﬂ'aﬂ'ement
with 1ts 000pe1at1n0' contact, and mawnet1e
means for successively. w1thd1awmfr smd Vi-
brating parts from their codper ating eontaets

S1g:ned at New York, in the eounty of New

20

York and State of New York, this 24th day of 30

July, A. D. 1396.

DANIEL McFARLAN MOORE.

Witnhesses:
WM. H. CAPEL,
D. H. DECKER.
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