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UNITED STATES PATENT OFFICE.

CHARLES CUNO, OF MERIDEN, .CONNECTICUT ASSIGNOR TO THE CONNECTICUT TELE-
PHONE & ELECTRIC COMPANY, INCQBPOBATED OF MEBIDEN CONNECTICUT, A

COBPORATION OF CONNECTICUT

DU’AL IGNITION SYSTEM.

Speciﬂcetion of Letters Patent.

Patented May 14, 1912

1,026,077,
Application filed November 10, 1910. Serial No 591 584
To all whom it may concern:
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Be it known that I; Crarues Cuxo, a
citizen of the United States residing at

' Meriden, county of New Haven, State of
Connecticut, have invented certain new and:

useful Improvements in Dual Ignition Sys-
tems, of which the following is a full, clear,
and -exact description.

My invention relates to an improved elec-
trical apparatus. and system for ignition
purposes,. particularly, though not exclu-
sively, for hydrocarbon engines. -

The object of the invention. is to combine
in one apparatus and system means whereby
the ignition devices, such as the spark plugs,
may be operated either from a generator
such as a magneto or from an external source
of current such as a battery.

A further object of the invention is to
provide means whereby both the magneto

' circuit and battery circuit may be operated
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through a single interrupter or tlmer mech-
anism.

A further object is to provide means in
conjunction with the battery circuit where-
by the engine with which the ignition appa-

ratus is used may be started from the battery.

and independently of the interrupter or
timer mechanism and in any position of the
engine in whicli a charge of combustible in

one of the cylinders could be effectively

ignited.

The invention also contemplates mecha-
nism whereby the low tension current either
of the magneto or of the battery may each
be so directed as to. perform the several
functions above set forth.

A further object of the invention is to

provide an improved interrupter or timer
mechanism whereby when the battery cur-

rent is operating through the 1nterrupter,
the necessary contact through theinterrupter
will be maintained for a sufficient length of
time to permit the battery current to develop

to a proper degree in the primary coil of.

the high tension mechanism or transformer,
while at the same time the interrupter mech-
anism is so_constructed as to maintain the
interruption of the battery circuit during
the greater portion of the time between suc-
cesswe ignition operations, in order to econ-
omize the battery current to the O'reatest
possible extent.

A further -object is . to prov1de an nn-

_transformer,

proved form of dlstrlbuter mechanism which
shall so codperate with the interrupter or
timer mechanism as to produce the most
effective results. :

55

With these objects in view, the invention

consists in the construction and arrangement
of parts, a preferred embodiment of which
is illustrated in the accompanylnu drawings,
in which—

Figure 1 is an end view of the magneto
embodying certain features of the invention,
certain parts being broken away to show a
portion of the interior of the distributer
mechanism. Fig. 2 is a diagrammatic view
of the circuit connections of the system, in-
cluding a conventional showing of the mag-
neto armature winding, the interrupter, the
distributer mechanism and
sparking plugs, a vibrator coil, and an im-
proved form of switch for properly direct-
ing the several circuits. Fig. 8 is a view
similar to Fig. 2, showing the switch con-
veniently mounted upon the case of the vi-
brator unit. Fig. 4 is a vertical sectional
view on the line 4—4 Fig. 1, of the inter-
rupter mechanism. Fig. 5 is a view of the
interior of the interrupter carrier detached
from the magneto, showing the armature
shaft in its relative p051t10n to the movable
member of the interrupter. Fig. 6 is an
inside face view of the cap for the inter-
rupter carrler, showing certain contact mem-
bers for the interrupter members.

said cap.  Fig. 8 is a sectional view on 'the
line 8—8 Fig. 2, of the switch, showing the
relative pos1t10n of certain spring contact
members, and Fig. 9 is a detail of the in-
terrupter cam.

In the embodiment of my invention herein
selected for illustration,- 1 indicates the
magneto, which may be of substantially the
form .shown in my copending application
Serial No. 539,059, filed on the 20th day of
January, 1910 and comprising a ‘suitable
frame 2, the usual field magnets, armature
and transformer, as shown 1n said applica-
tion. The interrupter mechanism is mount-
ed in a carrier 3 (Fig. 4) in the bearing 4
and comprises the usual movable member

‘5 and fixed member 6. One terminal of

Fig. 7is-
a sectional view .on the line 7—7 Fig. 1, of.
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the armature winding is connected with a -

headed stud or pin 7 extended through but
insulated from the armature shaft 8,  (Fig.
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. “the binding post 16 extending through but
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4) as described in sdid application. The
outer end of the armature shaft is formed
with the arc shaped raised portions 9—9,

“between which are the flattened cam por-

tions 10—10, all of which portions codp-

“erate with the cam roll 11 on the movable |

interrupter member 5 to effect the neces-
sary make and break of circuits, as herein-

after described.  Adjustable wear pins 8™

are provided at each end of the flattened
surfaces 10—10. The cap 12 for the inter-
rupter carrier has secured thereto but in-
sulated therefrom a contact spring 18 (Figs:
"4, 6 and 7) having a contact stud 14, which,
when the cap is in position on the carrier,
makes connection with the terminal pin 7
in the armature shaft.
‘connected by plate’15 (Figs. 6 and 7) with

insulated from the cap. Also mounted on
the cap but insulated therefrom by sup-

, Ji)orting blocks 17 (Fig. 7) is a contact ring |
8 adapted to make connection with the | C
- wire 25, interrupter member 6, interrupter

spring 19 (Fig. 5) on the fixed interrupter
contact member. The ring 18 is connected
with a second binding post 20, also extend-
ing through the cap. When the parts of
the interrupter mechanism are assembled,
the current from - thé magneto armature
winding 21 (Figs. 2 and 3) passes through

" the spring 13, plate 15 and bindirg post 16,

and is thence led by wire :22.to binding
screw 23 of a switch 24, heréinafter: de-

_scribed. - The fixed interrupter member 6

is also connected by means of spring 19
contact ring 18, binding post 20 and a suit-

. able conducter wire 25, with a binding
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:4’5 i bl .
" socket. is‘mounted a spring contact arm 47,

screw 26 of the switch. - L

" The transformer may, as described in the
above mentionéd application, ‘be mounted
in the bow of the field magnets of the mag-
neto, and comprises the primary windin

27 (Figs. 2 and 3) having one termina
grounded at 28, and the opposite terminal
connected by wire 29 with binding screw

30 of the switch. The secondary 81 of the |
- 59 of the switch. A second spring arm 60
: also mounted in the switch body in electri-
 cal conriection with the contact screw 26 of
| the interrupter connection lies normally in

transformer likewise has one terminal

grounded at 28, and the opposite terminal-
_connected by wire 32 with a. rotary arm 33
of the distributer, said distributer compris-
ing also the usual contact segments 34 con-

nected by wires 35 with the spark plugs 36

of the several cylinders of the engine. ,
The switch 24 js provided with a mov-

able switch arm 37 pivoted. at 38 and pro-

89. . The binding screw 23 for the armature
cireuit is connected by wire 40 to the con-

“tact pin 41 arranged to codperate with the
switch ‘blade 87. The switch blade is also |
“+ in, electrical coninection through the binding |
‘ the cam surface on the armature shaft, this

serew’ 42; connector 43, screw 44, connector
45, with: a plug socket 46." Adjacent this

which is electrically connected with the

'mary connection 29.

" to ground 28.
The spring 13 is |
imembers are separated.  When the inter-
- rupter members are closed or in contact,

1,026,077

binding screw 30 of the transformer pri-
The <binding screw
26 connected with the interrupter member
6 is connected by wire 48 with a spring
plate 49 having a stud 50, which projects

to the rear of the switch body and into the
path of the switch blade. When the_swit_ch .
‘blade is moved to the left, as shown in Fig.

2, into contact with the contact pin 41 and
with the usual switch plug-in the plug
socket 46, the magneto ‘circuit is completed
through wire 22, screw 23, wire 40, contact
41, switch blade 37, contact 42, connector

43, contact 44, connector 45, spring 47, con-

tact 30, wire 29, transformer primary 27
The course of the current
just described assumes that the interrupter

the current: takes the following course:
wire 22, contact 23, connector 40, contact 41,
switch blade 87, spring contact pin 50,
spring plate 49, connector 48, contact 26,

member 5 to ground. o
The operation of the ignition mechanism

through an external or battery circuit may
be effected under different conditions and
"arrangement of -parts
whether it is desired to continue the opera-
tion of the engine on the battery, or simply
 to start the engine from the battery. Under

dependent upon

the first condition of operation, the battery
current operates .through the interrupter
mechanism of the magneto; under the sec-
ond, through a vibrator unit hereinafter de-
scribed. To this end the battery 51 1s con-

' nected by wire 52 to contact serew 53, with
' which screw the switch blade 87 is adapted
‘to cobperate when moved to the right, as

shown in Fig. 2. The 0£posite terminal of
the battery is connected by wire 54, contact

| screw 55, wire 56, with spring contdct arm
' 57. This arm is secured to the switch body .
“and is provided with a button 58 (Fig. 8)

arranged to project through the cover plate

contact with the spring arm 57 (Fig. 8).
When, therefore, the switch blade is moved
to the right in contact with contact pin 53,

“the battery current is completed through

wire 52, screw 53, blade 87, connector 43,

vided with a convenient operating handle | confact 44, connector 45, contact spring 47,
' contact 30, wire 29, and through the pri-
‘ mary 27 of the transformer to ground 28.
. When the interrupter members 5 and 6 are

in contact, as when the cam roll 11 (Fig. 5)

engages one of the flattened portions 10 of
battery circuit will be completed through

I interrupter members 5 and 6, wire 25, con-
- tact 26, contact spring 60, contact spring 57,
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connector 56, confact~55, wire 54, back to the

battery 51. The flattened cam surfaces 10
of the armature shaft are made of sufficient
length, preferably about 60°, to correspond
‘with the distance of separation of the pole
pieces of the magnetic field whereby the
magneto may operate in either direction
without the necessity of changing the posi-
tion of the interrupter contacts or o

.in contact in order that the battery current
‘may have time to build up to the required
degree in the transformer primary. As this
circuit is broken by the interrupter cam,
the necessary high tension current will be
induced in the transformer secondary and
conducted to the proper spark plug by the
distributer. - :
In order that the engine may be started
by means of the battery circuit, a vibrator
coil unit 61 is provided to effect the neces-
sary induction in the transformer secondary
independently of the interrupter or timer.
This unit comprises the usual electromagnet
62, the coil of which is grounded at 63, the
opposite end of said coil being connected to
the vibrator armature 64 cooperating with
the fixed contact 65, which contact is con-
nected by a .conductor 66 and wire 67 to
contact pin. 68 on the switch body, with

which pin also is connected a conductor.

plate 69, the outer-end of which lies im-
mediately beneath the spring arm 57 (Fig.
8) whereby said arms may be brought into
contact by means of the push-button 58
when desired.

In order that the engine may be started
from the battery, irrespective of whether or
not the interrupter members of the magmeto
are in contact, it is necessary that all con-
nection between the battery and the inter-
rupter-be broken when the battery is used

- for starting purposes. To this end, the con-
tact arm 57 is so arranged relatively to the
contact arms 60 and 69 that when in contact
with one, connection with the other is
broken, as will be seen in Fig. 8. To start
from the battery, the operator presses the
push-button 58, bringing arm 57 into con-
tact - with arm 69. The battery current then
takes the following course: wire 52, contact
58, switch blade 37, contact 42, connector 43,
contact 44, connector 45, spring contact 47,
contact 30, wire 29, transformer primary 27,
to ground 28; thence through vibrator unit
61, wire 67, contact 68, contact arm 69, con-
tact arm 57, connector 56, contact 55, wire
54, to battery. By reason of the simultane-
ous breaking of the connection between con-
tact arm 57 and .arm 60, when arm 57 is
brought into contact with arm 69, it will be
seen that all connection with the interrupter
mechanism is broken during the starting op-
eration; lence it is immaterial whether or

the |,
housing therefor and to permit a certain
amount of dwell of the interrupter members"

not the interrupter mermbers are in _contact.
If this connection were not broken, it would
be clear from an examination of the circuits

“that the battery current through the trans-

former primary would pass continuously

through the interrupter rather-than through -

the vibrator unit, owing to the lower de-
gree of resistance of the former. '

- The flattened cam surfaces 10 on the mag-
neto shaft are provided for the purpose of

permitting a considerable dwell of the in- .

terrupter members in contact to permit the
battery current to build up to the necessary
degree in the transformer primary. The
contact segments 34 of the distributer are
extended somewhat angularly to maintain
the necessary connection with the distribu-
ter arm 33 to provide for the starting op-
eration on'the battery through the manually
operable contact spring 57, which operation
may under some conditions take place after
the piston has passed the usual firing point.

In order to adapt the magneto for right
or left drive, the distributer arm 33 is ad-
justably mounted upon its operating gear in
a manner similar to that illustrated in my
copending application No. 537412, filed
January 11th, 1910. In this case, however,

the two positions of the positioning pin.

upon the operating gear are approximately
diametrically opposite each other. The flat-
tened cam surfaces 10 of the magneto shaft
and the arc-like cam surfaces 9, as well as
the extension in length of the distributer
segments 34, are so proportioned that these
parts will-cooperate properly for right or
left drive when the distributer arm is angu-
larly adjusted on its gear,as above described,
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it being understood that the construction -

and arrangement of the interrupter contacts
is such as to properly codperate with the
distributer arm in each of its adjusted posi-
tions. ‘ .

In Fig. 2, the vibrator unit is shown as
separate from the switch, and in such case
may. be conveniently mounted in the casing
with the battery, whereas the switch will be
mounted as usual upon the dashboard of the
vehicle. In Fig."3, the switch is shown as
mounted upon the vibrator casing, in which
case these members will be mounted together
upon the dashboard. .

What I claim is:

1. In electric ignition apparatus, the com-
bination with a generator and - an inter-
rupter therefor, a transformer having spark-
ing mechanism connected therewith, a switch
having a single switch arm,and means, wlen
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said arm is in one position, to connect said -

generator and said transfermer in  series
when said interrupter is open, and to short
circuit said generator through said inter-
rupter when the latter is closed, an external
source of current connected with said switeh.
and means, when said switch arm is in an-
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other position, to connect said external
source, said transformer and said interrupter
in series when the latter is-closed, said ¢ir-
cuit being broken by the opening of said

_interrupter.

9. In electric ignition apparatus, the com-
bination with a magneto and an interrupter
therefor, of a switch having a switch. arm
and means when said arm is in one position
to connect said magneto armature and said
transformer in series when the interrupter
is open, and to short circnit said magneto
through said interrupter when the latter is
closed; an external source of current and a
vibrator unit, and’means, when said switch
arm is in another position, to connect said
external source, said transformer and said
interrupter in series when the latter is closed,
said circuit being broken by the opening of ;
said interrupter, and means,
arm is in the same position to break said In-
terrupter connection and connect said exter-
nal source, said transformer and said vibra-
tor unit in series. o "

3. TIn electric ignition apparatus, the com-
bination with a magneto and an interrupter
therefor, of a switch having a switch arm
and means, when said.arm is in one position,
to connect said -magneto armature and said
transformer in series when the interrupter
is open, and to short circuit said magneto
said interrupter when the
latter is closed, an external source of cur-
rent and a vibrator unit, and means on said

switch, when the switch arm is in another

position, to-connect said external source, said’
transformer and said interrupter in series
when the latter is closed, said circuit being

“broken by the opening of the interrupter,

and means on said switch to connpect said
external souree, said transformer and said
vibrator unit in series irrespective of the
position of said interrupter. :

4. In electric ignition apparatus, the com-.,

_bination with an inductive coil and a me-

chanically operated circuit ‘breaker, with a

having means to connect said souree of cur-.
rent, inductive coil and circuit breaker in.
series, exclusive of said vibrator, and having
means to connect said sotree of current, said
coil and said vibrator in series exclusive of
said eircuit breaker. : :

5. In electric ignition apparatus, the com- -
bination with a generator of an inductive
coil having ‘sparking mechanism connected
with the secondary thereof, a mechanically
operated circuit breaker and- an external
source of current, of a switch havinga single
switch arm and means, when said arm is'in

~one position, to connect said generator and

65

said coil in series when said circuit breaker
is epen, and to short circuit said generator

when the switch~7
‘said circuit breaker.

current through said circuit breaker .when
the latter is closed, and when in another

1,026,077

position to break said generator circuit and
connect said external. source, said coil and
said circuit breaker in series. : :

6. Tn electric ignition-apparatus, the com-

bination with a generator and an induc-
tive coil,.a mechanically operated . circuit
breaker, an external source of current and
an electro-magnetic vibrator, of a switch

“having a switch arm and means, when said

arm is in one position, to connect said gener-
ator and said coil in series when said circuit
breaker is open, and_to short circuit said

nerator current through said circuit

reaker when the latter is closed and means,
when said switch- arm is in another posi-
tion, to connect said external source, said

coil ‘and said circuit -breaker in series and.
means, when said switch arm is in the same -
“position, to connect said external source, said

oil and said vibrator in series exclusive of
7. In electric ignition apparatus, the com-
bination with a generator and an inductive

" coil having sparking mechanism connected

with the secondary thereof, a mechanically
operated circuit breaker, an external source

“of current and an electro-magnetic vibrator,

a switch having a switch- arm and means,
when said switch arm is in one position,. to
connect said generator and said coil in series
‘when said .circuit breaker - is open and to
short circuit said generator through said cir-
cuit breaker when the latter is closed and
means on said switch, when said switch arm
is in anether position, to connect said ex-
ternal source, said coil and said circuit
breaker in series, and means on said switch
to break said ‘conmnection of said external
source with, said circuit breaker and simul-
taneously connect said external source, said
coil and said vibrator in series. R

.8..In electric ignition apparatus, the com-

-bination with a magneto, an interrupter

therefor comprising fixed and movable mem-
bers, of 4 cam on the armatare shaft_co-
operating with said movable member and
having a cam face to permit said movable
member to dwell periodically in contact with
said fixed member, a transformer, an ex-
ternal source of current and a switch hav-

‘ing a single switch arm and means to con-

nect said magneto and said transformer in

“series when. said interrupter is open, and

means to short circuit said magneto through
said interrupter when the latter is closed,
and means, when the switch arm is in an-
other position; to connect said external
source, said transformer and said inter-

rupter in series, the dwell of said intefrupter.

members being sufficient to permif the cur-
‘rent of said external source to build up in
said transformer.

* 9. In electric ignition apparatus, the com-
bination with an inductive coil having
sparking mechanism connected therewith, a

70

75

80

85

90

95

100

105

119

115

120.

123

130



i0

15

20

-26

30

1,026,077

source of current and a mechanically oper-
ated circuit breaker having means to permit
the members of said circuit breaker to dwell
in contact periodically, of a switch to con-
nect said source of current, said coil and said
circuit breaker in series, the dwell of said
circuit breaker  permitting. said current to
build in said coil, an electro-magnetic vi-
brator and means on said switch to connect
said source of current, said coil and said
vibrator in series and to simultaneously cut
out said circuit breaker. '

10. In electric ignition apparatus, the
combiration with a magneto -and an inter-
rupter therefor, a transformer having spark-
ing mechanism connécted therewith, an ex-
ternal source of current and an electro-mag-
netic vibrator, of means to connect said mag-
neto and said transformer in series when

said interrupter is open and to.short circuit.

said magneto.through said interrupter when
the latter is closed, said connecting means
being adapted also to connect said external
source, sald transformer and said inter-
rupter in series, and means codperating with
sald connecting means to cut out said inter-

rupter and simultaneously. connect said ex- .
ternal source, said transformér and said vi-

brator in series. _ , -
- 11. In electric ignition apparatus, the

combination with a magneto and an inter- |-
rupter therefor, of a transformer, an ex- |

ternal source of current and an’ electro-

magnetic vibrator, of a switch having a
switch arm adapted, when in one position,
to connect said magneto and said trans-
former in series when said interrupter is

open and to short circuit said magneto-

through said interrupter when the latter is
closed, and when in another position, to con-
nect said external source, said transformer
and said interrupter in series, and manually
operable means on said switch, when the
arm is in the same position to cut out said
interrupter and simultaneously connect said
external source, said- transformer and said
vibrator in series. | '

\12. In electric ' ignition apparatus, the
combination with' a magneto of interrupter
mechanism comprising a-fixed and a mov-

able member, a cam on the shaft of said

magneto armature codperating with said
movable member having a cam surface to
maintain said members out.of contact for
a portion of the revolution of said shaft, and
having a second cam surface of a length
proportioned to the distance of separation
of the pole pieces of the magnetic field

whereby said magneto may operate in either

direction ‘and to permit said members to
dwell in contact
lution. : : .
CHARLES CUNO.
Witnesses: '

- R. C. PoweL,

CHas. A. Pearp. -

for a portion of each revo-
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