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- UNITED STATES PATENT OFFICE.

 DANIEL McFARLAN MOORE, OF NEWARK, NEW JERSEY

AUTOMATIC CIRCUIT-INTERRUPTER.

SPECIFIQATION forming part of Letters Patent No. 702,318, dated June 10, 1802,
o I Lpplication filed Jannary 2, 1902, 8erial No. 88,008. (No model} -

Té_' all whom it may concern: .
Be it known that I, DANIEL MCFARLAN
MOORE, a citizen of the United States, and a

-resident of Newark, in the county of Essex

and State of New Jersey, have invented cer-

tair. new and useful Iinprovements in Auto-.

matic Circuit-Interrupters, of which the fol-
lowing is a specification. -
My invention relates to automatic circuit-

Interruptersdesigned to producea r:ftpid make

and break of an electric circuit, and is espe-

cially useful for employment in. connection

with induction-coils, reactive coils, and other
devices employed for X-ray work, wireless
Lo ~ . .
telegraphy, electrotherapeutics, electrie-tube
lighting, or for other purposes. .

Tlic chief objects of my invention are to

~ Secure compactness, cheapness, and reliabil-

30

35

ity and to obtain other advantages which will
be more apparent from thesubj oined descrip-
tion and accompanying drawings. _

I have described myinvention as emn ployed
on a circuit containing reactive or self-induc-
tive coils the self-induction of which affords
a high tension of current ateach interruption,
which is conveyed to a working cireuit for
application toany device or object connected
therewith; and oneof the features of my in-

- vention consists in the manner in which the

self-inductive or reactive coils are arranged
with relation to said cireuit and at the same
sime are employed as operating-coils for the
circuit-interrupter.

Another feature of my invention consists
In the composition of the contacts of the in-
terrupter itself, one of which I make of suit-

~.able hardened_steel and- the other of iridinm

40

or other highly-refractory metal, although I
find that the best results are obtained from

the use of iridium as the negative, while steel
is employed for the positive electrode of the

" interrupter. .

5C

Another feature of my invention relites
to the construetion of an automatic inter-

rupter whose contacts or operating parts are

contained in a sealed receptacle of glass or

other suitable material and are provided with

an actuating-armature within said receptacle ;

operating by means of an-electromagnet ¢x-
terior thereto. ' |

4

—_—1

terior levers, glass bearings for the same, and
tosecure other advantages which do away
with the difficulties heretofore experienced
In adjusting the various parts of the deviee
to one another and to the operating-magnet
when the interrupter is made with a vibrat-
ing lever,as hasheretofore been my practice.

My invention consists, further, of certain

details of céonstruction and combinations of

parts, which will be more particularly here-
inafter described, and then specifically set
forth in the claims. |

| .- In the accompanying drawings, Figure 1is

a general vertical section of an apparatus

| embodying my invention, taken on the line

A A, Fig. 2; and Fig. 2 isa planof tke appa-

| ratus with the casing and actuating-magnet
removed {rom the supporting frame or plate.

Iigr. 3 shows the parts in plan with the mag-
net and the bulh-receiver, which con tains the
parts of the vibrator or interrupter, reinoved,

| and alsoillustrates the manner of connection
of the various parts of the apparatus. Ifige.

4 18 a side elevation with the lower portion of
the apparatus shown “i: vertical section on
the line I3 I}, Fig. 2. FKig. 5is a rear clova-
tion of a detail shown in Fig. 4 in front ele-
vation. - | -

lindicates the base of the apparatus, which
I8 preferably a casting of metal constructed
in hollow form to form a protective inclosure
for parts of the apparatus which are sup-
ported therein, as shown, and are inclosed
against tampering or accidental displace-
inent or damage by the plate 2, fastened to
the bottom of the casting 1, asshown in Fig. 1.

3 18 a protective cover of sheet metal se-
cured to, the easting or hase-plate 1 and af-
fording protection for the parts ahbove the
base-plate. - |

The operating parts of the circuit-inter-
rupter are contained in a sealed receptacle
4, which is preferably made of rlass and is
preferably exhausted of air to as high a de-

gree of rarefaetion as possible in order to se-
cure an éffective and sudden interruption of

cireuit.at the contaets within she same and

to, as far as possible, prevent wear of said
contacts by arcing. . |

35
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The negative electrode or contact 5 is of
any suitable highly-refractory metal, but is
t preferably iridiam. It is supported within

The objeet of this part of my invention is |
to avoid the use of special binding-posts, in-

S et
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- electrode 5.
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-driven into the open end.
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2

the receptacie orbulb 4 on the hollow eolumn
of glass 6, forming a part of the wall of the
receptacle, andscaled around the wire or con-
ductor which carries the eontaet or electrode
O and which terminates in 2 batton 7 of con-
siderable surface ¢r exient outside said elec-

‘trode. The button orcontact 7. bears against

the wall of the veceptacle around the base of
thecolumn Gandispreferably cemented to the
receptacle 4 to hold the parts against dis-
placeinent and to assist in supporting the con-
tact or electrode 5. ‘T'he button 7 is the ter-
minal, which is adapted when placed on a

suitable support to register with a contact of |

sald support, and thereby afford a connection
to the exterior circuits from the eontained
The opposite or positive elec-
trode 3 of the interrupter consists, prefer-
ably, of a piece of case-hardened steel insert-
ed in the hollow end of a tubular piece of
soft-iron 9, which works up and down in a
tubular extension 10 of the receptacle 4, be-

lng guided therein during its movement up- |

ward and downward under the alternate ac-
tion of an electromagnet, which raises it, and
of gravity, which causes it to fall and com-
plete the-circuit when the magnet is dis-
charged through the interruption of its cir-
cuit produced Ly the lifting action itpon the
armature 9. -

The armature 9 consists, preferably, of a
picceof Norway steel drilled out to give light-
ness and having, as shown at 11, an opening
to allow the escape of any air imprisoned
within it when the hardened-steel point S is
The steel poing §
may be case-hardened, preferably in cyanid
of potassium.

When the receptacle.4 isexhausted throuy ol
the sealing-off nipple 12, any air within the
hollow armature is permitted to escape by the
opening 11, so that there may be no danger
of deterioration of the vacuum during oper-
ation from ihe presence of any concealed
body of air.  This combination of materials
for the contacts of the interrupter cives ex-
cellent results in certainty of contact and
freedom from burning or deterioration by
the are, and alsois of ad vantage inthat there
1s less teadencey to disturbance of the vacuum

A{rom tho release of oceluded eases it the con-

tacts through the chaeration of the device on
an eleetrie circut.

Ths cortact or clectrode 8 is stitably con-
nected by wires with a contact-button 13, ce-
wented upin the exterior of the bulb and
having a stem sealed in the wall of the bulb

4 and extended into~the vacuous- space {o |

attachmeunt of the loose conduectors 14; the
latter being of thin flexible Wire, so 4s not

to interfere with the free reciprocation of tho |
contaet S and armature Y.

The operating-magnet of the interry
supported over the bulb 4 upon
[rame 34, carried by and
one piecejwith a post 1
the base 1.

pter is
a plate or
, if desired, forming
2, suitably fastened to

!
r

=
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The electromagnet having any number of
colls, but preferably two separate coils 16,
has its coils wound upon a molded or made-

| up spool of any suitable material, one head

of which spool is fasteuned to the plate 34, as

¢learly shown.

In line with the extension 10 for the bulb 4
there is an opening in said plate 34, adapted
to sapport or carry a plece of vulecanized fiber

17 or. other suitable material, resting by a
shoulder or off-set on the edges of the open-

ing and formed with a socket or depression
to receive the end of the tubular extensten
10.  Above said fiber or other socket and in

Said

Indicated, and rests upon and is supported
by the fiber socket 17, ‘as indicated. The
socket in the fiber piece 17 not only serves
to retain and hold the tubular extension 10,
but also permits the end of the armature 10
to be located in very close proximity to the
core, tor which purpose the dividing-wall be-

tween the bottom of the socket and the ends.

of the iron wires is made as thin as practi-
cable.

By making the socket of vuleanized fiber
orsimilar comparatively soft material I avoid
the danger of scratching the glass of the re-
ceptacle, which would be liable to happen if
sald socket were of iron or steel, and I thus
avoid the liability of breakage whieh would
oxist from the mere seratching of the elass.

Tu making up tite parts the <nool, with the
coils wound thereon, would be fastened in
place to the plate 34:after which the pieee of
fiber 17 would be dropped into place and then
the iron wires making up the core wonld be
inserted within the hollow spool and a sult-
able cementing material applied av 18 at the
upper end of the spool to hold said core in
place. : | _'

The receptacle 4 is held in the position
shown, with the tubular extension 10 seated
Iin the soeket 17, by means of a spring-actu-
ated plungor or follower 19 beneath the bullb
or receptacle,
works in the hollow guiding boss or projec-
tion 20, formed on the frame or base-pieceo 1,

The plunger or follower 19

70-

75

8o

line with the extension 10 and armature 9 is
disposed the iron core for the coils 16.
core 1s preferably made of fine iron wires, as

Q0

100

IC

110

II5

and is actuated by the coil-sprines 21, work-

ng between the base of the boss 20 and the

shoulder upon the plunger 19, as indicated.

‘The plunger 19 is
material and carvies a centrally-disposed cona-
ducting-rod 22, which terminates ‘at its up-
perendinthe head having a depression adapt-
ed to receive.the button-electrode 7 , Asshown,
and tothereby form clectrical connection with
the negative contactof the intérrupter. This
depression acts also as a socket to hold the
receiver or receptacle 4 in position when it is
pressed upward by the action of the spring
=1, 80 as to force the tubular extension 10 into
the socket 17. |

When the receiver 4 is inserted in the pDOo-
sition.shown between the sockefs, its button

120
preferably of insulating

125

130
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or electrode 13, which is in connection ith
‘the positive electrode of the interry pter, reg-
- Isters with and makes contact upon terminal
contact-spring 23, adapted to exert lateral

5 pressure toward the bulb.

10 shape or

The spring 23 is supported in an y suitable
manner—as, for instance, by being clamped
to one end of a conducting-post 24 within the
hollow porcelain insulator 25, whose general
configuration is oblong, as shown in

Fig. 2.

The insulator 25 is‘fas'tened by its oblong
-Projections to the upper plate of the framel
and at its center is provided with the tubular

5 bushing or extension which passes upward

- similarly supported in another porcelain in-
‘sulator 27, similar to 25 and fastened in an up-

.25

30

- through the plate and affords protection and

insulation for the spring 23. S
The lower end of the rod 22 is provided with

suitable elamping devices for attachment of
20 & wire or conductor which

clamped in the post 26, similar to post 24 and

right position within the hollow base1. The
Post 24 1s conuected by a wire with the [post
28,seated in anotherinsulator-Llock 29,which,

like the insulator-block 27, has its bushing

seated in and projecting laterall y through the
wall of the base 1, as more clearly indicated
in Fig. 3. ~ o

The posts 23 and 24 may be used as the ter-
minal, posts or clectrodes of the apparatus,
In one manner of connecting up the same, us

- shown in Fig. 3, they arc the terminals foe the

35

.45:

plate is shown in dotted lines in Fig. Jand in
full lines in edge view in Fig. 1.

50

working circuit upon.which the high-tension
carrents produaced by the interruptions of éir-

cult are utilized.

Other appliances which it is preferred to

iuse in connection with the parts already de- |

seribed consist of a spark-arrester, fuse, and

plate 31, of vulcanized fiber or other suitable
insulating material, which is secured within
the frame 1 in horizontal position Ly being
Supporlec upon properlugsor projections and
secured thereto by suitable screws. This

J2 1ndicates the spring-clips for the fuse ;3.

The clips 32 are formed on the upper ends of
. posts which pass through the plate 31, and','

- are provided beneath the plate with suitable

55

6o

clamping-nuts, as shown. The fuse 33 is of
any suitable form and may consist of 4 plece
of mica or other suitable 1nsulating material
bearing the fuse-wire, whose ends terminate
in conducting-pieces supported on the mica
plate and adapted to be received between the
Jaws of the clips 32.

The terminal wires of a circuit connected
with any suitable source of energy are indi-
cated at 35. One of said wires connects with
one of the clips 32, the remaining clip being
connected by a suitable conductor with the
actuating-magnest coils of the apparatus.

The actuating-handl§ 36 of a spring-switch
i3 shown projecting through an opening in the

leads from and is

simple form of snap-switch mounted upon a -

|

!

1
I
!
|
i
!
]
|
|
I
;

.
|
x
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side of the base 1. Said switch consists of a
blade-spring 37, fastened to a plate or post, 38
at one end and carrying at its outer or free
end-a rod of wmetal, to which (It handle 3¢ 18
securarl, Therodis roundedat its lower side,
thereby adapting it to slip over the head of
pin 39, of insulating material, fastened in the
plate 31 centrally between the two contact
screws or points 40.  The switeh-arm on be-
ing turned from cne position to the other

- slips over the head of tho pin 39 and- snaps

down into position between said head and the
head af one or the other of the contacts 40,
The snap action is given by the spring effect
of the blade-sprine 37 cooperating with the
rounded surfaces of the pin 39and the switeh-

{ bar mechanically engzaged, as just deseribed.

The post 38, to which the springe 37 is se-
cured, bears an upright spring plate or sup-

port 41, as shown in Fig. 5, which plate ‘mayv

be perforated to receive the end of a plece of
carbon 42, held between said plate and the
spring end of another plate 43, from which
projects a point 4, separated by a narrow
atr-gap from the post carryine one end of the
fuse, -
The carbon block 42 affords a nou-indue-
tive resistance of high value across the ‘ter-
minals of the apparatus, but perimnits Llie pas-
sage of any high-tension current of sufficient
strength to force its way across the air-gamn
Just mentioned, therelhy protecting the appa-
ratus froned nage in casc ol irrezular actio:
or the exposure of theapparatus to a current
of abnormally high voltage. |
When the apparatus is used for the pur-
pose of producing rapid interruptions on a

circuit of induction the discharee of whieh

Is to be applied directiy to a working eircuit,
1t is preferred to conunect up the apparatus
in the manner shown in Fig. 3, wherein the
circuits may be traced as follows: from the
primary orcurrent-supplying wire 35 marked
with the sign 4+ as follows: Lo and through
the fuse and to and throurh one of the coils
16, to the post 25, thenee 1o 24 to the con-
tact-spring 2., through the contacts of the in-
terrupter, to the contact on the plunger 19,
thence to the post 26, throush the other coil
16 0f the clectromagnet, and to the post 33,
to which the switch is pivoted, and then
through said switch when in closed position
to-the contact 40, and out to the nezative
pole of the circuit 35,

The posts 28 and 26, respectively, may form
the terminals of the circuit to which the cur-
rents of high tension derived from Interrun-
tions of the cireuit of the coils 16 are applied.

It will be seen that the coils 16 are in the
circuit of the supply-current on opposite
sides of the interrupter-hreak, respectively,
and that also they will when suitably wound
conspire or assist one another in actuating
the interrupter.
secure the advantages obtained by having
the self-inductive coils on opposite sides of

the break, respectively, as set out in my Pat-

By this means I not only

75

3¢

319,

10D

11D
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ent No. 604,684, of May 24, 1898, but I also | and an opposr.te electrode carried by an arma- 6o

secure g &,trong mrrnetm action upon the in-
terrupter, thus insuring operation and.en-

mech amcal devices for jarring or striking the

-receptacle containing said interrupter which
it has heretofore been desirable to employ for

" the purpose of insuring the continued opera-

10

15

20

235

10

35

40

45.

tion of the same.

In my improved mterrupter the parts are
all secured against damage-and are well in-
sulated, whﬂe moreover, t.hey are of extreme
sunphclty and are ch eaply and easily made.
The device also affords a mady means where-
by working parts may besubstituted for those |
which become damaged or inoperative and
makes it certain that the substituted inter-
rupter will be in proper position with relation
to the operating-magnet and to the circait in
which it is to be operated. !

- What I claim as my invention is—

- 1. .In an automatic circuit-interrupter, an

actuating-magnet having two coils conspiring
to actuate the armature of the interrupter
and placed respectively on opposite sides of
the break.

. In an aatomatic mt_errupter, the combi-~

_nation substantially as described with a dou-

ble-wound magnet having its coil on opposite
gsides of the break,
contained in g sealed receptacle and having

an armature guided in the walls of said’re-*

ceptacle, as and for the purpose described.

3: In an automatie cireuit-interrupter, in-
terrupter-contacts composed respectively of
hardened steel and iridiam.

4. Inanautomaticinterrupter,asealed and

exhausted receiver containing 1nterrupter- .

contacts composed respectively of hardened
steel and iridiam or its equivalent.

In an automaticinterrupter, a sealed all-
nlaq% receptacle containing an armature guid- |
el in the wlass wall of said mceptacle and
c::v. ingone of the contacts, and an opposite
eiocbmue supported on a stem ot column pro-

~ jected into the interior of said receptacle, as

and for the purpose deseribed.
6. In an automatic interrupter, the combi-

- nation with a sealed all-glass receptacle hav-

55

ing a stem or column sapperting one of the |

electrodes, and a glass tubular extension in

line themwmh of an armaturs v.rorkmg in
said tubular extension and ez rrying at its

lower end an eleetmde or contact of the mter--

rupter. ~
7. In an automatic interrupter, the combi-

- pation substantially as described of a fixed

contact supported or cartied by a wire sealed

-in tho bulb or eolumn’ pro,]ectmg inwardly, |

_i_..

of interrupter-contacts:

tacle loosely connected mth the armature-
eomact |

-8. In an automatic interru pter, the combi-
nation with the receptacle carrying an arma-.
ture guided in the wall thereof and. provided
with one of the contacts, and an opposite’

1

| wall of said receptacle, of a socket for gaid"

receptacle one member of which is located in-
| proximity to the core of an electromagnet,
ing therewith is a spring-pressed support car-
| rymg one of the contaet-termmals of the ap-
paratus.

9. In an.automatic mterrupter tha combi-
natipn with the sealed receptacle carrying
the armature gunided in a tubular extension
thereof, of a socket adapted to receive said
e*{tenswn spring-pressed actuated plunger
carrying a contact and a coOperating later-
ally-pressing spring adapted to engage with
a contact secured in a wall of said recepta

movable contained contact of the device.
-~~10. The combination substantially as de-
i scribed of a base 1 earrying the post 15, an
actuating-magnet mounted on said post, the
planger 19 monnted in the base 1, and a
socket carried by the ﬁupportlnfr-fmme for
' the magnet in line with-said plunger, as and

1| for the purpose described.

11. Thecombination in an automatic inter-
rupter of theé base 1, an electromagnet sup-
ported over the same by a suitable “standard
secured to said base and an automatic inter-
rupter consisting of a closed glass recepta-

the magnet, a socket for receiving the upper

plungersupportedin the framelandcarrying
) contaet as and for the purpose described.

. The combination with an automatic in-
Lerrupter having an all-glass receptacle con-

switch eonsisting of the blade-spring 37, pro-
vided with an actudtmfr-stem rounded asde-

p—

! stops and an intermediate pm, as and for the

purpose deseribed.
- Signed at New York city, in'the cmmt,y of

day of December, A. D. 1901, .
‘ DANIEL MCFARLAN M()ORF.L
Witnesses:

. I LAWLER,

11. C. TOWNSEND.

i e EE

codperating contact rlgldly supported in-thé;

serihed and cooperating with two contact-

ture'guided in the wall of said receptacle, of -

| a contact-terminal in the side of said recep--
abling me to dispenuss w ith the use of special |

65

70

while the other or opposite support cooperat-

i and joined by flexible conductors with Th% 8r

e

85

I ¢le containing an armature to be actuated by -
JOQ

end of thereceptacle, and a spring-actuated

105

‘taining the mterrupter-wntactfs of the snap-

110

’\Iev, York and State of New Yp:k this 28th
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