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~ This invention relates to 1gnition appara-
tus for internal combustion engines and more

particularly to engines having a plurality of
“explosion periods during each engine cycle
8 and requiring the firing of a plurality of

spark gaps at each explosion period. One
example of such engine might be a heavy
duty internal combustion engine such as
used to furnish the power for gasoline-elec-

tric trains of the type wherein an internal

combustion engine operates a generator
which In turn operates electric motor me-
chanically connected with the wheels of the

- Car. - '

It is one of the objects of the present 1n-

~vention to provide ignition apparatus ior

20

- 25

supplying concurrently a plurality of spariz-
ing impulses to the groups of sparz gaps to
be fired at each explosion period. In the
disclosed embodiment of the present inven-
tion this object is carried out by providing
an induction apparatus having as many sec-
ondary terminals as there are spark plugs
in each engine cylinder, or spark plugs to
be fired at each explosion period by pro-

viding an ignition interrupter which will

~cause sparking impulses to be generated si-

30

85

multaneously 1 the secondary coils of the
induction apparatus to which the secondary
terminals are connected, and by providing
an ignition distributor having a head car-
rying a circular row of posts to which the
secondary terminals are respectively con-

nected, said head also carrying concentrical-
‘ly with respect to the secondary terminal

~ posts, a row or rows of distributor posts to
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‘which the spark plugs are respectively con-
nected, and by providing a distributor rotor

having a plurality of distributing arms each

” so constructed and arranged so as to pass

between the secondary terminal posts and
the spark plug posts of the head while re-
maining out of contact therewith in order
that 1t may cooperate with any of the sec-

ondary coil terminal posts of the distributor

head to conduct sparking impulses from the

~ secondary coils to certain ones of the spark

90

plug terminal posts of the distributor head.
Further objects and advantages.of the
present invention will be apparent from the

following description, reference being had
to. the accompanying drawing wherein &
preferred embodiment of one form of the
present invention is clearly shown.

In the drawing:

Figs. 1 and 2 taken together constitute a
wiring diagram illustrating the present 1n-
vention. . |

Referring to the drawing an induction
coil C is provided with a primary coil I* and
with four secondary coils S1, S2, 83 and
54 which are connected respectively with
secondary terminal posts D-—S1, D—d2,

D—S83, D-—S4 carried by a distributor head

- D. The secondary coils S1, 52, 53 and S4

and the primary P are connected by swiich
20 with a battery 21 grounded at 22. Pri-
mary P is connected with terminal 23 ot an
ignition timer 24 comprising a cam 25 driv-
en by shaft 26 and cooperating with the rub-
bing block 27 attached to a circuit breaker
lever 28 carrying a contact 29 cooperating
with a stationary contact 30 and grounded

‘at 31. The rubbing block 27 is urged to-

ward the cam 25 and the contact 29 toward
contact 30 by

and the other to the lever 28. It is, there-

fore, apparent that each time the pair of

contacts 29, 30 are separated by the action
of the cam 25 upen the rubbing block 27

four sparking impulses will be genemteci

simultaneously in the secondary coils 51,
S2, 88 and S4.  The four sparking 1mpuises
generated in the ignition coll C each time
the terminal contacts are separated are con-
ducted to the various spark plugs of the
engine cylinders in &4 manner to be de-
scribed. | o SR

The cylinders of the engine are desig-
nated in Fig. 1 by the circles numbered 1

to 8 inclusive respectively. The four spark
plugs of each cylinder are lettered A, B,

C and D respectively.

ried by the head D. Obviously, there are

as many distributor posts 40 as there are
spark plugs. For example, in the disclosed 100

a leaf spring conductor 32
‘having one end attached to the terminal 23

Each of the engine - ark plugs is con- !
nected by a wire, not shown, to one of a
required number of distributor posts 40 car-
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- with respect

embodiment of the present invention the
engine has 8 cylinders each provided with

ing a tots of 32 spark
stributor head D has 32 dis-

plugs. -
ark

tributor posts 40 to which the engine s

plugs are respectively connected. All of the

distributor spark plug posts 40 may be ar-

ranged in a single row concentric with the
row of secondary terminal

posts D—381,
D—S2, D—S3 and D—S4, or these dis-
tributor spark plu 40 may be ar-
ranged in staggered relation in two or more
concentric circular rows in order to pro-
vide for properly insulating the posts 40
from each other. -

" The distributor head D cooperates with
four distributing arms R1, R2, R3, and R4
which are mounted upon a suitable rotor

block, not shown, and driven by the shaft
926, _ft will be observed that each distributor

rotor arm has a portion extending radially
to the axis of the shaft 26
and an arcuate portion which extends co-
axial with the shaft 26 through an angle

which is greater than one-half the angle
between any two adjacent secondary ter-
mingl The rotors R2 and R4 of

shorter length distribute only to the inner
row of posts 40, and the rotor arms Rl
and R3 of greater len distribute only
to the outer row of distributor posts 40. The
rotors R1 and R3 during

~ the inner row of distributor posts 40.

. In order to avoid a oomplicated 1llus-

tration of the present invention by a mul-
tlflicity of wires connecting the spark plugs
of the engine reaﬂectivel with the distribu-
tors posts 40, each distributor post has been
labeled in such & way as to indicate the
spark plug to which it is connected, and
also to indicate the means whereby a dis-

~tributor post receives a sparking impulse

40 nearest the top of the drawing
" numbered

~ indicates the cylinder and pl

at the time an impulse is provided for the
;Park plug to which that post is connected.
or example, the distributor spark ;ﬁg St

. I
C—S1—R3. The indicia 5C
means that distributor post 40 is connected

with spark plug C of cylinder number 35;
the inmia g’l means that secondary coil S1

serves to provide the sparking impulses for
the spark plug 5C; and the indicia R3
means that rotor R3 is located so as to

bridge the gap between secondary.terminal
post D—S1 and said distributor post

40
(marked 5C—S1—R3) at the time the
impulse is generated. It will be

i oy -
| rved that each of the distributor spark

plug posts 40 is similarly designated by three
ingﬁ:m.; In each insta.{lce :ge first {ndicia
"to which
that posts is connected, the middle indicia
indicates the secondary coil and the second-
ary terminal post which is active to furnish

bustion engine or

their rotation
about .the shaft 26 will not interfere with

‘there are four spa

‘ent that each secondary terminal post

1,007,519

a sparking impulse, and the third indicia in-
dicates which rotor serves to conduct the
sparking impulse from the secondary ter-
minal post to the distributor spark plug post.

In the present invention the cam s%.;ft
26 rotates at cycle speed that is, one-half
engine speed for a four cycle internal com-
two cycle internal combustion engine. The
shaft 26 operates a circuit interrupter coop-
erating with induction coil C in such & man-
ner that during each revolution of shaft
26 there will be generated as many sets of
sparking impulses as there are engine cyl-

inders. There will be as many sparking
impulses in‘each set of impulses as there

are spark plugs to be fired. In order to pro-

vide for the distribution of these sparking
impulses the present invention contemplates
the use of as many distributor rotor arms
as there are spark plugs in each cylinder,
each rotor arm cooperating with each of a
number of secondary terminal posts ar-
ranged in a circular row on the distributor
head, the number of iosm being also
to the number of spark plugs in each cylin-
der. The present invention contemplates
that each of the distributor rotor arms 1s
capable of occupying as many sparking-im-
pplse-ccmducting positions as there are en-

gine cylinders; and that in any sparking-

impulse-conducting position of a rotor, said
rotor 1s
respect to one of the secondary terminal
posts of the distributor head; and that each
one of said secondary terminal posts of the
distributor head serves all of the distributor
rotor arms during each rotation thereof of
the distributor rotor arms. For example, in
the disclosed embodiment of the invention
there are eight cylinders each having four
spark plugs, therefore, the cam 25 must be
pro]:ided ‘with eight lobes so that, during
eac

upon the rubbing block 27 eight times so

eration will occur during one revolution of

shaft 26.  In each instance of sparking im-

pulse generation four sparki impulses
will be generated simultaneously by the four
secondary coils S1, S2, S3 and S4. Since

rking impulses generated
simultaneously in each instance of sparking
impulse generation four separate rotors are
re(iuired to distribute the four sparking im-
pulses to the four spark plugs of any one
cylinder. Since each rotor has eight spark-
ing - impulse - conducting - positions corre-
sponding in number to the number of cam
lobes of cam 25, and since there are but four

secondary terminal to be placed in con-
ductive relation wit res?ct to the rotor in
eight different positions thereof, it 1s appar-

must be
in copductive relation with respect to each

the engine speed for a

l}al |

located in cooperative relation with |
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rotation thereof, the cam will operate |
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rotor in two consecutive positions ofthat rotor

during a complete rotation of the shait 26.
Therefore, since each rotor moves 45° be-
tween sparking-impulse-conducting posi-
tions, each rotor must be provided with an
arcuate portion extending through an angu-

Jar distance of at least 45° so that in two

~the secondary terminal posts will be in con-

10

~ tion the length of the arcuate portion of

15

. 20

consecutive positions of any rotor one of

ductive relation thereto. Obviously, in the
disclosed embodiment of the present inven-

each rotor is an arc subtended by an angle
of greater than 45°. '

The present invention may be applied to
engines having other numbers of cylinders
ana numbers of spark plugs per cylinder.

For example, an ignition apparatus for a six
cylinder engine having three spark plugs per
cylinder would require a six lobe cam and

three secondary windings and terminals cor-
responding to the number of spark plugs.

- The three secondary terminal posts of the

2D

distributor head would be equidistant angu-
larly namely at 120° 1n a circular row on

~the distributor head. The number of rotor

30

35

arms would be three and each rotor arm
would have an arcuate portion  subtended
by an angle at least equal to one-half the
angle bétween the secondary terminal posts,

namely an angle of at least 60°. -

From the examples given, it is obvious

that the invention may be applied to other

combinations of numbers of cylinders and

numbers of spark plufs in each cylinder.
While the form of embodiment of the

present invention as herein disclosed, con-

40

stitutes a preferred form, it is to be under-
stood that other forms might be adopted,

all coming within the scope of the claims

which follow. _
- What is claimed is as follows: |
1. Ignition apparatus for internal com-

‘bustion engines having a plurality of spark

gasps to be supplied with sparking 1im-
pulses at each explosion period comprising,
in combination, means for generating spark-

ing impulses and having a plurality of ter-

 ‘minals, engine operated circuit breaker

50

05

means for controlling the sparking impulse

- generators, a distributor head carrying a

circular row of posts connected respective-
ly with spark gaps, a plurality of posts of
substantially the same width as the spark

_gap'postsof the ’head, and ﬂrraﬂgﬁd CONCeN-

~ trically therewith, and connected respective-

~ means, a plurality

.80

ly with terminals of the spark generating
of distributing arms

arranged to pass between the first-and sec-
ond mentioned posts but out of contact
therewith in order to distribute sparking
impulses from the second mentioned posts

 to certain of the sp_a;r'k gap posts, and means

65

for operating the circuit breaker means and
for rotating the distributing arms,

ries of sparking impulses, it will

3

2. Ignition apparatus for internal combus-
tion engines having a plurality of spark
gaps to be supplied with sparking impulses
at each explosion period comprising, In
combination, means for generating spark-
ing impulses and having a plurality of ter-

= . o
minals, engine operated circuit breaker

means for controlling the sparking impulse

g‘enemtors, a distributor head carrying =z
circular row of posts connected respectivels
with spark gaps, a plurality of posts ot

substantially the same width as the spark

gap posts of the head and arranged con-
centrically therewith, and connected respec-
tively with terminals of the spark generat-
ing means, a plurality of distributing arms
arranged to pass between the first and sec-
ond ‘mentioned posts but out of contact
therewith in order to distribute sparking
impulses from the second mentioned posts

to certain of the spark gap posts, each arm
having an arcuate end portion which moves

70
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past the second mentioned posts and which -

receives a plurality of sparking impulses
from one of the second mentioned posts be-
fore passing into cooperative relation with

90

another of the second mentioned posts, and

means for operating the circuit breaker

means and for rotating the distributing

-armnis.

3. Ignition apparatus for internal com-
bustion engines having a plurality of spark
gaps to be supplied with sparking impulses
at each explosion period comprising, In com-
bination, means for generating sparking im-
pulses and having a plurality of terminals,

.engine operated circuit breaker means for

controlling the sparking impulse generators,
a distributor head carrying a circular row
of posts connected respectively with spark
gaps, a plurality of posts of substantially
the same width as the spark gap posts of

8o
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the head and arranged concentrically there-

with and connected respectively with ter-
minals of the spark generating means, a plu-
rality of distributing arms arranged to pass

between the first and second mentioned posts

but out of contact therewith in order to dis-
tribute sparking impulses from the second
mentioned posts to certain of the spark gap
posts, each arm being so constructed that
coincidentally with the discharge of a se-
present
different portions thereof consecutively ad-
jacent to one of the second mentioned posts
before said arm passes into cooperative re-
lation with another of the secon
posts, and means for operating the circuut
breaker means and for rotating the distrib-
uting arms. a |
‘4. Ignition apparatus for internal combus-
tion engines comprising, in combination, a

mentioned -
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115

120

125

distributor for -distributing sparking 1im-

pulses to a plurality of spark gaps to be
fired in groups simultaneously at each explo-

130



sion period, said distributor comprising con-
centric rows of distributor posts, one row of
posts being connected respectively with the
spark gaps of the engine, said distributor
5 comprising a rotor carrying distributing
conductors which move between the rows of
posts in order to provide a conducting path
between certain pairs of posts, the number
of conductors Leing equal to the number of
10 spark gaps to be fired simultaneously; and
‘sparking impulse generating means control-
led by the engine and connected with the
other row of distributor posts. B
5. Ignition apparatus for internal com-
13 bustion engines comprisinﬁ, in combination,
means for generating sparking impulses and
a distributor carrying a circular row of posts
connected respectively with spark gaps of
the engine; terminal posts carried by the
20 head and connected with the sparking 1m-
pulse generating means, and a distributor
conductor which moves between said termi-

nal posts and said posts in said circular row

 in order to provide a conducting path, said

25 Jistributor conductor having an arcuate end

~ portion which moves adjacent to said termi-
nal posts. . -

6. Ignition apparatus for internal combus-

tion engines comprising, in combination,

80 yneans for generating sparking impulses and

a distributor carrying a circular row of posts
connected respectively with spark gaps of
the engine; terminal posts carried by the
. head ar.d connected with the sparking 1m-
85 pulse generating means, and a distributor
conductor which moves between said termi-
nal posts and said posts in said circular row

in order to provide a conducting path, said

~ conductor being so constructed that coinci-
40 dentally with a discharge of a series of
- sparking impulses, it will present different

portions thereof consecutively adjacent to

sald terminal posts.

7. Ignition apparatus for internal combus-

48 tion engines comprising, in combination, a
distributor for distributing sparking im-
pulses to a plurality of spark gaps to be
fired in groups simultaneously at each explo-
sion period, said distributor comprising con-

B0 centric rows of distributor posts, one row
of posts being connected respectively with

spark gaps of the engine, sparking 1mpulse

generating means having terminals connect-
ed with another row of distributor posts,
86 and said distributor including distributing

conductor arms, each arm cooperating with -

alternate posts of the row of posts con-
nected with spark gaps and each arm coop-
erating with all of the posts connected with
sparking impulse generator terminals.

8. Ignition apparatus for internal com-
bustion engines, comprising in combination,
* a distributor for distributing sparking im-

pulses to a plurality of spark gaps to be
8 fired in groups simultaneously at each explo-

4 1,907,513

sion period, said distributor comprising con-
centric rows of distributor posts, one row
of posts being connected respectively with
spark gaps of the engine, sparking impulse

generating means having terminals connect- 70

ed with another row of distributor posts,
said distributor including distributing con-
duétor arms, each arm cooperating with al-
ternate posts of the row of posts connected
with spark gaps and each arm cooperating 75
with all of the posts connected with spark-
ing impulse generator terminals, and each
arm being so constructed as to cooperate
with a sparking impulse generator terminal
post a plurality of times during each cycle so
of operation of the distributor. |

In testimony whereof I hereto affix my
signature.

CHARLES HALL DAVIS, Je.
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