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7o all whom it may concern: _

Be it known that we, Frank CoNrap, a
citizen of the United States; and a resident
of Pittsburgh, in the county of Allegheny
and State of Pennsylvania, and TwEODORE
ABTMEYER, a citizen of the United States,
and a resident of Wilkinsburg, in the county
of Allegheny and State of Pennsylvania,
have invented a new and useful Improve-
ment in Interrupters, of which the follow-
ing is a specification.

Our invention relates to interrupters and
particularly to such devices as are employed
m connection with the ignition systems of
internal combustion engines. '

Our invention has for its object to provide
an interrupter that is simple in construction

and efficient in operation to prevent the back .

firing of an internal combustion engine with
which it may be operatively associated.

It is well known that, in starting a gas
engine, back firing will occur if the ignition
mechanism is so adjusted that the spark
occurs before the pistons reach a dead-center
position. It is also well known that, in
cranking an .internal combustion engine
having high compression, it is not always
possible to rotate the engine shaft upon the
first attempt and, in such cases, it is neces-
sary to allow a partial backward rotation

in order that the moving parts may acquire

a sufficient inertia to enable the operator to
rotate the engine shaft beyond the dead
center position. Many serious injuries to
the operators of automobiles have occurred
under such -circumstances through the back
firing of ‘the engine. These accidents may
occur regardless of the proper adjustment
of the ignition mechanism because the back-
ward rotation of the engine mechanism
causes the Interrupter tc open its circuit and
cause a spark at such a point in the cycle
of the operation of the engine that the re-
sultant explosion causes a forcible back-
ward rotation of the engine shaft.- The
actuation of the interrupter during back-

ward rotation is caused by the engagement -

of the rear portions of the usual cam sur-
faces of the rotatable part of the interrup-
ter, with the lever carrying one of the con-
tact members.

We provide an interrupter in which the
rotatable part has a lost-motion connection
to its operating shaft. When a partial back-

ward rotation occurs, there is no relative
movement between the coacting parts of
the interrupter and, therefore, no spark can
occur to cause back firing.

The details of our invention will be de-
scribed in connection with the accompany-
ing drawings in which— -

Figure 1 is an end view, partially in ele:
vation and partially in section, of an inter-
rupter constructed in accordance with our
invention. Fig. 2 is a sectional view on line
II--II of Fig. 1. Fig. 3 is a sectional view
on line ITI—ITT of Fig. 1. Figs. 4 and 5
are views of details. ,

Referring to the drawings, an interrupter
1 comprises a rotatable portion which in-
cludes a shaft 2 and a disk:8 having oppo-
sitely disposed cam faces 4. The cam faces
4 are so arranged as to produce a quick
movement of the coacting part to open and
close the circuit which is controlled thereby.
Since the cam faces 4 are of symmetrical

form, the cam 3 may be employed equally.

as well for either direction of rotation. The
disk 3 is rotatably mounted on a reduced
portion of the shaft 2 but its movement
relatively to the shaft is limited by a pin 5
carried by the disk 3 and a shoulder portion
6 on the shaft 2. The interrupter com-
prises, also, a stationary part which includes
a supporting plate 7 having a curved flange
portion 8. The supporting plate 7 may be
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attached to any suitable mechanism as, for -

_example, to the end plate of a dynamo-elec-

tric machine having an armature shaft,cor-
responding to the shaft 2. A member 9, of
substantially cup-shape, is mounted within
the flange portion 8 and is yieldingly re-
tained therein by a pair of spring-pressed
balls' 10 which engage a coacting groove 11
in the member 9. A lever 12 has an inter-
mediate curved portion 13 which bears upon
an insulating bushing 14 having circular
flanges 15 to form a bobbin or spool-like
member. The bushing 14 is rotatably
mounted upon a pin 16 which thus forms a
pivotal support for the lever 12.

A spring 17 bears upon one end of the
lever 12 to normally effect the engagement
of the contact member 18 carried by the
lever at its opposite end with a stationary
contact member 19 that is adjustably
mounted upon a conducting member 20.
The lever 12 is provided at an intermediate
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portion with a block 21 of fiber, or other
suitable material, to coact with the cam sur-
faces 4 of the disk 8. The electrical circuit
through the interrupter extends from a
terminal screw 22 through a conducting
plate 23, a member 24, in parallel through
the spring 17 and a shunt conductor 25,
lever 12, contact members 18 and 19, mem-
ber 20 and a conducting plate 26 to a second
terminal 27. A cover plate 28 of insulating
material is held in position by the thumb
nuts 29 on the terminal screws 22 and 97.
The various parts forming the circuit above
traced are supported by and insulated from
the cup shaped member 9.

If, in starting an internal combustion en-
gine having an ignition mechanism which
comprises an interrupter constructed in ac-
cordance with our invention, the engine
shaft be allowed to rotate backwardly, the
cam 3 will remain stationary for a sufficient
portion of the engine cycle to prevent actua-
tion of the lever 12. Wheén forward rotation

- is imparted to the engine shaft, the cam 3 is
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rotated to separate the contact members 18
and 19 and thereby cause an ignition spark
at the proper instant to cause forward rota-
tion. In the operation of the interrupter,
the time of the spark may be controlled by
adjusting the position of the member 9 rela-
tively to the stationary plate 7. This adjust-
ment may be accomplished in any suitable
or well known manner. The member 9 may
be removed from the supporting plate 7 for
inspection and repair of the mechanism con-
tained therein by simply pulling it out-
wardly with sufficient force to remove the
balls 10 from the groove 11.
We claim as our invention:

1. In an interrupter, the combination with
a pair of relatively movable contact Pieces,
of means comprising a member having a
cam surfage for actuating one of said con-
tact pieces, an axially extending pin con-
nected to said member and a rotatable mem-
ber having a plurality of shoulder portions
coacting with said pin to form a lost-motion
connection to the cam member.

2. In an interrupter, the combination with
a rotatable shaft having shoulder portions,
and a cam mounted thereon and having a
pin for engaging said shoulder portions to
form a lost-motion connection thereto, of a
pair of relatively movable contact members,
and a lever carrying ome of said contact
members and coacting with said cam.

8. In an interrupter, the combination with
a rotatable member having shoulder por-
tions and a cam mounted thereon and hav-
ing a projection for coacting with said

- shoulder portions to form a lost-motion con-

nection thereto, of an adjustable member, a
pair of relatively movable contact members
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mounted on said adjustable member, a lever

carrying one of said contact members and

coacting with said cam.

4. In an interrupter, the combination with
a rotatable member having shoulder por-
tions, and a cam mounted thereon and hav-
ing a pin for engaging said shoulder por-
tions to form a lost-motion connection there-
to, said cam being provided with a pair of
oppositely disposed recessed portions, of a
pair of relatively movable contact members,
and means actuated by said cam for sepa-
rating said contact members.

5. In an interrupter, the combination with
a rotatable member, and a cam mounted
thereon, of a lever coacting with said cam,
and a pivotal support for said lever com-
prising a pin and an insulating bushing on
said pin.

6. In an interrupter, the combination with
a rotatable member, and a cam mounted
thereon, of a lever coacting with said cam
and provided with an intermediate curved
portion, a pin for pivotally supporting said
lever at said curved portion, and an insulat-
ing bushing on said pin.

7. In an interrupter, the combination with
a pair of relatively movable contact mem-
bers, a lever carrying one of said members
and having a curved intermediate portion, a
stationary pin, a flanged bushing on said
pin for coacting with said curved portion,
and means for actuating said lever.

8. In an interrupter, the combination with
a pair of coacting contact members, a lever
carrying one of said members, said lever
having the form of a channel in cross sec-
tion and being provided with a curved in-
termediate portion, a rotatably supported
flanged bushing for supporting said lever
at the curved portion, a spring bearing upon
one end of said lever, and means for actuat-
ing said lever. )

9. In an interrupter, the combination with
a pair of relatively movable contact pieces,
and a supporting member therefor, of means
comprising a cam member for actuating one

‘of said contact pieces, a rotatable shaft hav-

ing a lost-motion connection to one of said
members and means comprising a pin and a
plurality of shoulder portions for forming
said lost-motion connection.

In testimony whereof, we have hereunto
subscribed our names this 27th day of April,

1914.
FRANK CONRAD.
THEODORE ABTMEYER.
Witnesses as to Conrad:
W. L. Wricar,
B. B. Hixgs.
Witnesses as to Abtmeyer:
B. B. Hines,
J. R. Bacrorex.
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