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Lo all whom 6 may concern:

Be 1t known that I, Epwix W. Kervy, re-
siding at Philadelphia, in the city and county
of Philadelphia and State of Pennsylvania,
have invented a new and useful Interrupter,
ot which the following is a specification.

My invention relates to means for interrupt-
ing the circuit of the primary winding of a

- Ruhmkortl or induetion coil, such as employved
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In X-ray work, wireless telegraphy, or any
other art.

My invention consists of a self-starting in-
terrupter for induction-coils and the like, and
comprises a magnetic cireuit which is practi-
cally entirely through iron or steel.

My invention consists of apractically closed
magnetic - circuit self - starting interrupter,
whose exciting-coil may be included in the cir-

cuit to be interrupted or, preferably, in an in-

dependent circuit, in which latter case the
moving element of the interrupter is caused
to break two independent circuits, one of them
including the exciting-coil of the interrupter,
the other including the primary of the induc-
tlon-coil. |

In the case of interrupters heretofore used
on 1nduction-coils of large capacity it has been
necessary to start the vibrating member by

hand or otherwise, such member after having

been once started continuing in motion under
the influence of the magnet. This necessity
for manual starting is a disadvantage, espe-
clally in X-ray work and wireless telegraphy,
where it is essential that the vibrator shall im-
mediately be set in motion upon each closure
of the circuit of the exciting-coil.

My invention consists also of other features
hereinafter described.

Reference is to be had to the accompanying
drawings, in which— '

Figure 1 is a side view of a form of inter-
rupter embodying my invention. Fig. 2is a
side view of a portion of the interrupter.
Fig. 3 1s a side view, part in section, of parts

of Fig. 92, the vibrator being shown in de-

flected position.  Fig. 4 is a front view in ele-
vation of the movable portion of the magnetic

circuitt. Fig. 5 is a diagrammatic view of the
circuits of the interrupter and induction-coil.

At 11is shown a subbase, preterably of non-
magnetic metal, having the posts 2 2 inteoral

therewith and also the three posts 2" integral

with 1t. Upon the posts 2 2 is secured by

screws the horizontally-disposed member 3. of

1ron.
41s a steel vibrator member of considerable
thickness and of considerable width. The vi-

brator 4 is secured at its lower end to the mem-

ber 3, being held between two short pieces of
spring-steel. The member 5 is secured at the
upper end of the vibrator 4 and consists of a
hollow cylinder of iron adapted to embrace
or pass over the conically-shaped pole-piece 6,
formed on the end of an iron member 32, en-
gaging by screw-threads in the split head 7 of
the magnet-core 8. The milled head 29 serves
to adjust the pole-piece 6 toward or from the
armature member 5, and the thumb-screw 26
serves to clamp the member 6 in the desired
position. |

The pole-piece is made conical, as shown,
in order to accommodate the armature 5 when
1n 1ts deflected position. To this end the ar-
mature 5 1s also conical inshapeinits interior
and upper side, as shownin Fig. 3. The bore
31 18 partly conical and partly simply eylin-
drical.

9 18 the magnet-winding surrounding the
core 8, the terminals of the winding Dheing
shown at 27 and 28, respectively.

As seen in Fig. 2, the magnetic circuit of

the interrupter comprises the member 3, vi-
brator 4, armature 5, pole-piece 6, head 7,
and core 8. There is of course an air-gap
between 5 and 6; but the reluctance of such
alr-gap is quite small, and the reluctance of
the entire magnetic circuitis relatively small,
since the cross-sections of the metal parts are
relatively great. The spring 4 being rela-
tively thick and wide and relatively short has
relatively small reluctance and affords a good
path for lines of force. With the parts in

the position as shown in Fig. 1 the reluc-
tance of the magnetic circuit is practically at
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its minimum, with the result that the maxi-

mum pull or maximum magnetic force act-
ing on the armature 5 occurs when 1tis 1n its
normal position of rest.

this maximum attractive force is exerted upon

the armature 5, and it 1s drawn toward the

pole-piece 6, and when the armature 5 begins
to inclose the pole-piece 6 the reluctance of
the magnetic circuit does not further mate-
rially decrease and the pull on the armature 5
ceases. Themomentum gained,however,car-

ries armature 5 slightly over the pole-piece.

6, at which time the circuit through the coil
9 is broken at contacts 11 and 14 and the ar-
mature returns and passes slightly beyond its
position of rest. At this time, however, coil
9 is agaln energized and the armature 5 at-
tracted again until the point whereit just be-

oins to embrace or inclose the pole-piece 6. -

It continues, due to its momentum, and em-

“braces the pole-piece 6 by a considerable

amount. The cycle of operation i1s repeated,
the armature swinging through greater and
oreater amplitudes, the magnetic attraction
operating, however, only to the point where

the armature 5 begins to embrace the pole-.

piece 6. From the fact that the maximum

pull on the armature 5 occurs when it 1s In

its position of rest the interrupter is self-
starting and accelerates very quickly.

Tt is not essential that the armature mem-
ber shall embrace or inclose the pole-piece,
for the equivalent arrangement of pole-piece
inclosing or embracing the armature member
may be adopted. Furthermore, any other
structure permitting of the maximum pull
upon the armature member when in its posi-

tion of rest and permitting the continued

movement of the.armature member after the
maximum pull has been exerted may be em-
ployed in place of the armature 5 and pole-
piece 6, as herein shown. "

The contact 12, of platinum, as usual, is se-
cured to the spring 10, itself secured to the
member 8. The spring 10 1s, however, inde-
pendent of the vibrator 4, and the contact 12

extends through the spring 4 without being

touched thereby. The contact 12 codperates
with the platinum contact on the screw 13,
having the milled head 22 serving for adjust-

‘ment of the duration of contact between 192

and 13. The screw 13 engages in the head 21
of the bracket 19, secur ed to the rubber base
20, which is in turn secured to the posts 2'.
The head 21 is split and provided with a
clamping-screw 23, which serves to clamp the
screw 13 in any desired position. The con-
tacts 12 and 13 are in the circuit of the pri-
mary of the induction-coil.

A spring 11, secured at its lower end to the
member 3, carries atits upper end a platinum
contact, _Which_ engages a platinum contact in
the end of the adjusting-screw 15, engaging

Immediately upon | the screw 15 in any desired position.

the closure of the circuit through the coil 9
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in the post 16, which is also mounted upon the 65

rubber base 20. The top of theé post 16 is

split, and the thumb-serew 17 serves to clamp
These

last-mentioned contacts on 11 and 15 are in
the circuit of the coil 9. |

14 is a bar secured to the vibrator 4 and ex-
tends horl?ontally to a position in front of the
spring 11.

The operatlon of the device 1s as follows ‘

With the parts at rest, as shown in Fig. 1,
upon the closure of the cireuit of the coil 9
such coil energizes the magnetic circuit, caus-
ing the attraction of the armature 5, such at-
traction being very powerful, since the re-
luctance of the magnetic circuit is very low.
In consequence the armature 5 1s pr omptly
started and quickly egains full amplitude of
vibration. In this motion of the armature 5
toward the pole-piece 6 the spring 4 engages
the spring 10, deflecting it toward the left
also, thus carrying contact 12 away from 13
and breaking the primary circuit of the in-
duction-coil. During this same motion of the
armature 5, however{ the bar 14 engages in
the spring 11, deflecting 1t also, and thus
breaking mrcmt between 11 and 15, or, In
other WOI’dS, breaking the circuit of the coil
9. Instantly the armature 5 is returned the
contact between12 and 13 and the contact be-
tween 11 and 15 are again restored. Imme-
diately, however, the same cycle of operation
is repeated, so that the primary circuit of the
induction-coil is repeatedly closed and mter-
rupted.

Secured to the armature 5 is the upwardly-
extending rod 25, carrying a weight 24, ad-
justable to any position on the Tod 25. by
means of the secrew 30. This adjustable weight
serves to adjust the natural period of vibra-
tion of the system and to add to 1ts inertia,
which will insure positiveness and suddenness
in the break of the circuits.

‘Referring to Fig. 5,1 and 1"are conductors
leading from any suitable source of energy.
33 1s any suitable switch adapted to close or
interrupt connection with said. source ot cn-
ergy. Connected across the conductors 1 and

1" are the windings 9 of the interrupter and

the contacts 11 and 15. In shunt to the con-
tacts 11 and 15 1s connected a small condenser
¢, adapted to reduce sparking at contacts 11
and 15 in a well-known manner. The con-
tacts 12 and 13, also controlled by the mov-
able member of the interrupter, are connected

in series with the switch 34 and the primary
P of an induction-coil whose secondary 1s rep-

resented at S. R is a reversing-switch or
pole-changer for changing the direction of
current throutrh the primary P. Cis a con-
denser 1n shunt to contacts 12 and 13 for the

purpose of reducing sparking in a well-known

manner. In starting theapparatus switch 33
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Then

switch 34 s closed, whereupon an interrupted
or intermittent current flows through the pri-
mary P, producing currents of high potential

in the secondary circuit, as well known in the
“art.

What I claim is-—

I. In an interrupter for induction-coils, a

practically closed magnetic circuit, an excit-
Ing-coll associated with said magnetic cireuit
and energizing the same, and a plurality of

pairs of contacts controlled by a movable por-

tion of said magnetic circuit, said movable
portion being subjected to practically maxi-
mum magnetic force when in position of rest.

2. In aself-starting interrupter for induc-
tion-coils,a practically closed magnetic circuit,
comprised in part of an armature member
adapted to inclose a pole-piece as said arma-
ture 1s deflected, and a winding for energiz-

1ng sald magnetic circuit.

3. In an interrupter for induction-coils, a
practically closed magnetic circuit, an execit-
ing-winding associated therewith, and a pain
ot contacts controlled by a movable portion

~of said magnetic circuit, said movable portion

being subjected to practically maximum mag-
netic force when in position of rest, whereby
the interrupter is self-starting. |

4. In an interrupter for induction-coils, a
practically closed magnetic circuit. an excit-
ing-coll for energizing the same, a movable
portion of said magnetic circuit comprising a
spring, sald movable portion being acted upon
most strongly when in a position approxi-

‘mately that of rest, and a contact controlled

by said spring for interrupting a circuit of an
induction-coil.

5. In an interrupter for induction-coils, a-

practically closed magnetic cireuit, a winding

for energizing the same, a pole-piece, a mov-

able portion of said magnetic circuit compris-
Ing a spring, an armature member carried by
sald spring and adapted to inclose said pole-
piece as said armature is deflected, said spring
and armature comprising a hammer for con-
trolling a contact in a circuit of an induction-
coil. |

6. In an interrupter for induction-coils, a
practically closed magnetic circuit, an excit-
ing-winding for energizing the same, a mov-

able member of said magnetic circuit sub-.

jected to approximately maximum magnetic
force when in position of rest, a pair of con-
tacts controlling the circuit of said winding,
and a pair of contacts controlling a circuit of
an Induction-coil, said movable member con-
trolling said pairs of contacts.

7. In an interrupter for induction-coils, a
practically closed magnetic circuit, a winding
for energizing the same, and a movable por-
tion of said magnetic circuit subjected to ap-

proximately maximum magnetic force when

In position of rest and serving simultaneously

to afford a path for the magonetism and to re-
sitiently oppose its own motion, and a contact
in a circuit of an induction-coil controlled hy
sald movable member. |

3. In an 1nterrupter for induction-coils, a
practically closed magnetic circuit, a winding
for energizing the same, a movable portion
of said magrnetic circuit comprising a Spring
and subjected to approximately maximum
magnetic force when in position of rest, a pair
of contacts in a cirenit of an induction-coil
and controlled by saigd movable member. and
means for adjusting the duration of engage-
ment of said contacts, said duration of engage-
ment being independent of said movable mem-
ber. . | -

9. In an interrupter for induction-coils, a
practically closed magnetic circuit, a winding
for energizing the same, a movable portion ot
sald magnetic circuit comprising a spring and
subjected to approximately maximum mag-
netic pull when in position of rest, a pair of
contacts controlling a circuit of an induction-
coll and controlled by said.movable member,
a pair of contacts controlling the circuit of
said winding and controlled by said movable
member, and means for independently adjust-
ing the duration of engagement hetween the
contacts of each pair. | |

10. A self-starting interrupter for induc-
tion-colls comprising a practically closed mag'-
netic circuit, a winding for energizing the
same, amovable member of sald magnetic cir-
cult comprised in part of an armature memni-
ber adapted to inclose a pole-piece, and means

for periodically interrupting the circuit of

sald winding. |
11. In an interrupter for induction-coils, a
magnet, an armature member codperating

therewith and subjected to approximately

maximum pull by said magnet when in posi-

tion of rest, and a contact controlled by said

armature member.

12. In an interrupter for induction-coils, a

magnet, an armature member codperating
therewith and adapted to inclose a portion of
sald magnet, and a contact controlled by said

armature member.
- 13. In an interrupter for induction-coils, a

magnet, an armature cotperating therewith,
a spring supporting said armature, said arma-

ture being subjected to approximately maxi-

mum pull by said magnet when in position ot
rest, and a contact controlled by said arma-
ture.

14. In an interrupter for indunction-coils, a
magnet, a vibrating armature codperating

therewith and subjected to approximately

maximum pull by said magnet when in posi-
tion of rest, and a contact controlled by said
armature. :

15. In an interrupter for induction-coils, a
magnet, an armature member codperating
therewith and subjected to approximately
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maximum pull by said magnet when in posi-

tion of rest and adapted to inclose a portion

of said magnet when moved trom position of

_~"rest, and a contact controlled by said arma-
" 5 ture member. '

16. A self-starting interrupter for induc-
tion-coils comprising a magnet, an armature
member codperating therewith and subjected
to approximately maximum pull by said mag-

1o0.net when in position of rest, and a contact con-
trolled by said armature member.

17. A self-starting interrupter for induc-
tion-coils comprising a magnet, a vibrating
armature cooperating therewith and subjected

15 to approximately maximum pull by said mag-
net when in position of rest, and a contact
controlied by said armature. .

18. A self-starting interrupter for induc-

tion-coils. comprising a magnet, an armature

20 cooperating therewith,a resilient member sup-

porting said armature, said armature being
subjected to approximately maximum pull by
said magnet when in position of rest, and a
contact controlled by said armature. |

2t 19. A self-starting interrupter for induc-
‘tion-coils, comprising a magnet, an armature
member codperating therewith and subjected
to approximately maximum pull by said mag-

~ net when in position of rest, a contact in the

30 circuit of said magnet controlled by said arma-

ture member, and a contact in the circuit of

an induction-coil controlled by said armature
member. |
20. A self-starting interrupter for induc-
35 tion-colls comprising a magnet, an armature
member codperating therewith and subjected
to approximately maximum pull by said mag-
net, when in position of rest and adapted to
inclose a portion of said magnet when moved
40 from position of rest, and a contact controlled
by said armature member.

91. In combination, a source of energy, a

‘winding of an induction-coil supplied thereby,

a pair of contacts controlling the circuit of said
winding, and a self-starting interrupter for
periodically bringing said contacts into en-
gagement comprising a magnet, and an arma-
ture member codperating therewith and sub-
jected to approximately maximum pull by said
magnet when in position of rest.

29. A self-starting interrupter for induc-
tion-coils comprising a magnet, an adjustable
pole-piece, a vibratory armature adapted to
inclose said pole-piece, and a contact controlled
by said armature.

23. A self-starting interrupter for induc-
tion-coils comprising a magnet, an.adjustable
pole-piece, a vibratory armature codperating

therewith and subjected to approximately

maximum pull by said pole-piece when in po-
sition of rest, and a contact controlled by said
armature.

24. A self-starting interrupter for induc-
tion-coils comprising a magnet, a pole-piece,
an armature codperating therewith, said pole-
piece having maximum cross-section at the
end presented to said armature and diminish-
ing in cross-section toward the magnet-core,
and a contact controlled by said armature.

95. A self-starting interrupter for induc-
tion-coils comprising a magnet, a pole-piece,
an armature codperating therewith, said pole-
piece having maximum cross-section at the
end presented to said armature and diminish-
ing in cross-section toward the magnet-core,
means for adjusting said pole-piece with re-
spect to said armature, and a contact con-
trolled by said armature.

EDWIN W. KELLY.

Witnesses: |

Litian M. CREAMER,
C. D. EarET.
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