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To all whom it may concern:
Be it known that I, ANDREW L. RIKER, a citizen of
the United States, and a resident of Bridgeport, county
of Fairficld, and State of Connecticut, have invented

5 an Improvement in Circuit Making and Breaking De-
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vices, of which the following description, in'connection
with the accompanying drawings, is a specification,
like letters on the drawings representing like parts.

My invention consists in an improved electric circuit
making und breaking device, being particularly adapt-
ed for application to -ibrators or tremblers, such as are
used in the sparking circuits for internal combustlon
engines and the like.

My invention will be best understood by reference
to,the following description when taken in connection
with the accompanying drawing of one specific and
illustrative embodiment thercof, while its scope will be
more particularly pointed out in the appended claims.

In the drawings,—Figurc 1 is a view partially in sec-
tion and partially broken away, showing the applica-
tion of my invention (o the vibrator of a sparking cir-
cuit; and, Fig. 2 is & diagrammatic view itlustrating
the connections of the sparking circuits for a multiple
cylinder engine and showing the relation therein of the
improved vibrator illustrated in Fig. 1. )

In the embodiment of my invention selected for

*iliustration herein and shown in the drawing, a repre-
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sents the usual sparking coil, which is customarily con-
tained within the intlosing walls of a casing of which
the wall b only is shown, the latter being preferably of
insulating material. The core ¢ of the sparking coil or
electro-magnet a projects through the wall b, suitably
located respecting position and distance to attract the
armature 4 when energizing current from the battery
or other source of electro-motive force passes through
the helices of the primary of coil ¢. The armature d is
preferably secured to a resilient member, such as the
flat spring e, clamped to the stationary support f, to
guitably permit vibratory movemént of the armature
mercber d, during the interrupted reoccurring current
impulses in the primary of the coil a.

Appropriate current controlling means in the primary
of the coil a are shown comprising the resilient contact
carrying member g, herein also a leaf spring, and a
fixed though preferably adjustable contact carrying
member h; the said members g and k carrying each one
member of the twa codperating contacts, 4, 7. For sim-
plicity the spring g is secured to the same support f as
the flat spring ¢ by a binding screw j or other appro-
priate means. The member % is preferably screw
threaded to engage codperating threads in the over-

hanging supporting yoke, k, for the purpose of adjust--

ment, the lock nut ! being also preferably provided.
Connections are normally established to the supports

Jfand k, to include the contact mebers 1, in series with
the circuit to be interrupted, which is herein the
circuit of the primary coil, the normal position of said
members being that shown in Fig. 1, wher the circuit
at that point is closed. On the passage of current
through the primary coil, encrgization of the magnet
core ¢ results, cflecting an attraction of the armature d.
The latter is provided with a stud m, normally out of en-
gagement with the spring or other contact carrying
member g, but provided with an overhanging head to
cause engagement between the same and said spring,
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after the armature has started its inward or attracted

movement, to thereby cause the quick and positive
separation of the contacts 7 and the interruption of the
primary circuit. Since there is normally an appre-
ciable movement by the armature before engagement

of the stud 'm with the spring g, the armature will ac-.

quire an appreciable momentum before said engage-
ment takes place, and consequently causes both an
instantancous and a certain interruption of the circuit
at the contact members 1, by reason of the impact of
the stud m against the contact carrying spring g. The
inward movemeént of the armature may be limited in
any desired way, but a suitable adjustable stop, n is
here shown for that purpose.

On the interruption of the primary circuit caused by
the separatlon of the contact members 7, the magnet
core ¢ is deénergized, so that immediately on the com-
pletion of its inward movement, reverse armature
movement is caused under the tension of its spring, the
acquired momentum causi~g the armature, however, to
overthrow or pass by its normal position shown in Fig.
1, and to strike the contact carrying spring, ¢, and the
contact carried thereby, a sharp blow, through the stud
0, which is carried by the armature immediately oppo-
site the point of attachment to ¢he spring of the contact
1, after which the armature tends to return to the nor-
mal position shown in Fig. 1. The force with which
the two contacts are driven together, caused by the
gathered momentum of the armature on its outward or
return movement, and the impact thereof upon the con-
tact carrying member g, provides for a sure and certain
making of the circuit at that point.
be evident, as has been found in practice, that foreign
matter upon the surface of the two contacts tending to
insulate them from each other, such as dirt, rust, or
carbonized matter, will be crushed or broken, while
enveloping films of oily or insulating matter which may
gather upon the contacts are punctured and rendered
ineffective to disturb the positive and quick making of
the circuit on the meeting of the contacts.

Since the result of the blow delivered by the arma-
ture through its stud o upon the contact pieces is to
prevent further outward movement thereof and bring
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Moreover, it will |
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it effectually to rest, no further stop to the oﬁtwargl ar-

_ mature movement than that afforded by the engage- |

- ‘ment of the said stud o-with the spring g is necessary in

the herein described embodiment of my inveuntion.

5 Thus, the ecmbodimentof my invention hereshown, pro-

vides circuit controlling means for insuring both the

 harp and certain making as well as breaking of the cir-
" cuit through the momentum of thearmature, the impact
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of which against the contact carrying spring in both its
inward and outward movement enforces a sure and
positive make and break.

The relative movements of the armaturc and the con-
tact carrying member may obviously be varied to suit
different conditions or purposes of use and to this end
the proportions of the two springs e and g and their
relative strengths may be varied as desired.

In Fig. 2 I have illustrated diagrammatically one
method of connecting up my improved device; it being
indicated at p in connection with each of a plurality of
spark coils, g, ¢/, arranged in circuits r, s, which in-
clude a source of electro-motive force, E, and a circuit
controlling device ¢, attached to the- engine, for in-
‘stance, of an automobile, and which closes-the circuits
of the several coils in succession, a8 required; there
being one coil for each of the four cylinders of the en-
gine. Sparking points are provided, marked u, v.
‘Whenever any one of the circuits, s, 8, is closed, the
circuit making and breaking device p, is set in opera-
tion to produce a succession of impulses through the
closed circuit, which by their decisive nature produce
certain and sufficient sparking between the points, u, v,

thus insuring successful ignition of the motive power
-mixture within the engine cylinder.

_ While I have here described a specific embodiment
of my invention for illustrative purposes, it is to be un-
derstood that the same is not limited to the details of
constriction nor to the form and arrangement of parts
shown, but that the latter may be varied within the
spirit and scope of my invention; nor is my invention
restricted to any particular use, although especially
useful in connection with sparking circuits for internal
combustion engines for automobiles or other purposes.
or wherever a sparking coil is used. : '

Claim. : :

1. A circuit making and breaking device provided with
a contact member and impact means for enforcing the mak-
lng\pr the circuit. ] '

2. A~ cireuit making and breaking device provided with
a contact member, movement of which causes the making
and breaking of the circuit, and an independently movable
member adapted to engage sald contact member to enforce
the making of the circuit. '
3. A circuit maklng’ and breaking device containing a
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conlact member, an armature member normally: out of en-
g:l;.wment therewith, and menans to cause engagement be-
tween said contaet member and armature member: during
hoth Inwiard and outward movement of the latter.

4. A cirenit making and breaking device provided with
a contact member having both & clrcult breuking'and aoeir-
cuit making movement, an armature having also a cir-
cuit making and a clreuit breaking movement and beini:
normally out of engngement with snid contact carrying
member, and means for causing engngement hetween said
armature and confact earrying member during the clircuit
nnking movement of the former. toward its corresponding.
contuact. .

5. A circuit: making and breaking device provided with’
a resilient contact carrying member, a resilient armature
carrying member normally out of engagement therewlith,
nieans upon said armature carrying member for enguging
gaid resilient contact carrying member on ' the inward
movement of the former to cause the latter forthwith and
forcibly to interrupt the clreult and means upon sitld

-armatare carrying snember and immediately adjacent the

location ¢f the contact upon said contact carrying member
for engdging ihe Jatter on the outward armature movement
to cause thie forihle making of the eircuit.

6: A civeuit making and breaking deiice provided with
4 contact member, a relativély movable armature actnated
member, said ¢ontact membei providing a stop for said

- yelatively mova!l-le armature member on the circuit making

movement theredf - .

7. A circuil’’ <1kiig and breaking device comprising a
circuit collti‘ojihygu nsamber of relatively small mass adapt-
ed therebyffor 4 miivk opening of the efrcult and a second
member of rélatively sreater mass adapted to engnge there-
with to enforee A psitive making of the circuit.

8. A circuit makinz snd ‘breaking deyice.provided with
impact means for enforeing the making of the cfrcuit and
means for moving said Aevice to break the circuit.

9. A ecireuit making and breaking device comprising a
contict member and a resiliently mounted arimaturé mem-
Ler provided with impact means for enforcing th2 making
and breaking of the circuit. o

10. A eircult making and breaking device comprising a
contact member and a resiliently mounted armature mem-
ber provided with impact means for enforcing the making
of the circuit. . . - .

11. A eircult making and breaking device containing a
contact member, an armature member, a vibratable leaf
spring carrying said armature member and.impact means
for enforcing the making of the circuit.

19. A circuit making and breaking device containing a
contact member and a vibratory armature member having
a vibratory movement either gide of its normal position,
and impact means for enforcing the making of the circuit.

13." A cireuit making and breaking device containing 2
contact member and a vibratory armature member having
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a vibratory movement either side of its normal position, .

and impact means for making and breaking the circuit.
' In testimeny whereof, I have signed my name to this
specification, in the presence of two subscribing witnesses.

_ ANDREW L. RIKER.

g Witnesses :
: E. R. NRBISNER,
“Wwum. 8. TeEL, Jr.
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