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T'his invention relates to 1gnition appa-
ratus for internal combustion engines and

more particularly for engines having a rela-
tive large number of spark gaps to be fired
auring each explosion period
with the number of explosion periods dur-

as compared

Ing each engine cycle. One example of an
internal combustion engine to which the

Ppresent invention may be applied 1s an en-

gine having four explosion periods and re-
red during
each explosion period. Such an engine
might be a four cylinder engine having Four
Spark gaps‘1n each cylinder or an eight c¢yl-
inder engine having two spark gaps in each

-cylmder, the cylmders of the eight cylinder
‘engine being arranged to fire in pairs at the

same instant. In either example four spark
gaps would be fired during each one of the

tour spark periods which occur during a

It 1s particularly an Ob]ect of the present

nvention to provide an ignition timer and

distributor unit for engines of the type re-
ferred to, said unit bemc'r operated by a sin-

gle shaft which drives a smgle timer cam and
a single distributor rotor cooperating with a
!SmOIe distributor head. 'The disclosed em-
:bochment of the present invention compr 15e8
a distributor head having an outer and in-
ner row of concentric posts the outer row of

distributing posts being equal in number to

the pmduc:u of the number of explosion pe-
riods during an engine cycle and the num-
ber of spark gaps to be fired at each explo-

sion period of the engine, the inner row of
posts being equal in number to the number

of spark gaps fired during each explosion

period. The distributor heaa coope rates
with a rotor carrying distributor conductors

‘equal in number to the number of spark

caps fired during each explosion period,

- these distributing “conductors br 1doing oaps

45

90

plosion perlod of the engine.
utor cooperates with spark cenerating means
‘having sparking impulse termmuls e-:‘ual 11

between the inner row of post% and cerbain
posts’ of the outer row of posts at each ex-

This distrib-

number to the number of spark gaps to be
fired at each explosion period, said sparking

_bi sk containin o cyhinders 1, 3, 5 and 7

werial IMo. 55&:601.

impulse termlm s being connected

twdy with ¢

posts.
Further Gb]'ucte; and

respec-
the 1nner row of distributor

dvan‘tm S of the

present mvention will be a Qpa‘!‘em Ll om the '

tollowing description, reference being had
to the accompanying dmwmg wherein a
preferved embodlmﬂm ot one form of the
present 1nvention is clearly shown.

In the drawing:

igs. 1 and 2 constltut
of the present im‘eﬂtmn.

Referring to Fig. 1 the Cyliﬂc:em of an
eight ¢ jhnde ngine are designated by num-
bers 1 to 8 respectweiy and these cylinders
are arranged in two bJ.oc]*s the leit h*md
and
the rizht hand blor*hq e;rhndels 2. 4, 6 and
8. Tach engine cylinder has two spmk oAPS

a Wirlng diagram

A and B. The blocks are arranged so that

tne opposed cylinders will fire in pairs at
the same instant. If the engine 1s & two
cycle, eight cylinder dual 10*111’51011 engine
four mmk plugs will be required each 900
ot engine shaft revolution; and if the en-
gine 18 a four cycle e1ght c;rlm ler dual 1g-
itlon engine, four sparits will be required
each 180° of engine shaft revolution. The
timer distributor unit is the same for ]”*Oth

types of engines, the distributor shaft oper- -

ating at engine speed for a two cycle engine
orone-halfenginespeed forafourcycleengine.

The distributor shaft is designated by the
paralle! dei-dash lines 25 in Fig. 2 and
drives a rotor block 50 and a cam 24, the
cam controlling the primary circuits com-
Prising ,atoww pattery 20 grounded at 21
and connected by a switch 9% with a wire 23

wnlch 1s connected with pairs of ignition

coil primaries P1, P2 and P3, P4. ~These
pm amea P1 to P4 coopers te respectively
with secondaries S1 to S4. The pair of
primary coils P11, P2 is connected by wire

30 crwmnctﬂd with terminal 81 connected by

? eat spring conductor 32 with cireuit bre ak—-
er lever 33 1 pivoted at 34 having a rubbing
block &5 f*oopﬂmtm‘ﬂ with cam 24 and hav-
g a contact 36 cooperating with a station-
37 grounded at 38. The con-

s 86 and 87 are shunted by a condenser
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B of cylinders

1y opposite posts 51

=

39, Similarly the pair of primary coils
P3, P4 is connected by wire 40 with terminal
41 connected by leaf spring conductor 42
with circuit breaker lever 43 pivoted at 44
having a rubbing block 45 cooperating with
cam 24 and having a contact 46 cooperating
with a stationary contact 47 grounded at 48.
The contacts 46 and 47 are shunted by a
condenser 49.

The rotor block 50 carries rotor conduc-
tors R1, R2, R3 and R4 which move 1n a
circular path between two concentric rows
of distributor posts, the inner row being
designated at 51 and the outer row belng
designated at 52. Each post 51 of the 1n-
ner row has a special indicia to indicate to
which secondary coil it is connected. It 1s
apparent that posts 51 numbered sl to 84
respectively are connected respectively with
secondary coils S1 to S4. The outer row of

posts 52 are each designated by a special

indicia which indicates to which spark plug

that post is connected and how that post 1s

cupplied with a sparking impulse. Assum-
ing for example, that the spark gaps A and
#1 and spark gaps A and B
of cylinder #2 are to be fired at the sae
instant, and that the cam 24 rotates clock-
wise as indicated by arrow 27, the circuit
breaker rubbing blocks 35 and 45 will be
operated upon simultaneously by diametri-
cally opposite lobes of cam 24 to effect the
separation of pairs of contacts 36, 37 and 46,
47 thereby causing four sparking impulses
to be generated substantially simultaneously
in the four secondaries S1 to S4. At that
instant, the rotors R1, R2, R3 and R4 will be
located as shown in the drawing respective-
433, b1 Frs4, 51 sl
and 51 #s2. These members R1, R2, R3
and R4 will therefore conduct sparking 1m-
pulses to four distributor posts 52 which
are marked, respectively, 1A—S3—RI1,

1B—S84—R2, 2A—S1—R3 and 2B—S2—R4.

Indicia 1A—S3—R1 indicates that that post
is connected to spark plug 1A that a spark-
ing impulse 1A is generated in secondary
S3 and is conducted by rotor conductor R1.
Indicia 1B—S4—R2 similarly 1ndicates
that that post is to be connected with spark
plug 1B and that a sparking impulse for
that spark plug is generated in secondary

'S4 and is connected by rotor R2. With this

explanation, the meanings of other indicia
applied to posts 52 should be entirely clear.

It is thereby apparent that the present in-
vention contemplates that the number of
distributor posts 51 be equal to the number
of spark gaps to be fired during each explo-
sion period, that the number of distributor
posts 52 be equal to the total number of
spark gaps to be fired during an engne
cycle, that the rotor carry as many distribut-
ing conductor arms as there are posts 91,
and that at each explosion period these dis-

1,007,513

‘tributing conductor arms bridge gaps be-

tween all of the posts 51 and certain groups
of posts 52. It will be noted that the spark-

ing impulse terminal posts 51 #sl, 51 F82,
51 #s3, 51 F#s4 and the distributing arms
R1, R2, R3 and R4 are so arranged that,
coincidentally with the discharge of con-
secutive sparking impulses, each arm 1s pre-
sented to the sparking impulse terminal
posts In succession. | -

While the form of embodiment of th
present invention as herein disclosed, con-
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 E explosion periods
during a cycle and comprising in combina-
tion, means for distributing sparking im-
pulses to S (a plurality of) spark gaps at
cach explosion period of the engine, said
means including a distributor head having

outer and inner concentric rows of distribu-

tor posts, the outer row of posts numbering
E « S and each connected to a spark gap,
the inner row of posts numbering S, and
including a rotor rotating one revolution
during each engine cycle and having S dis-
tributing conductors all of which bridge
oaps between all of the posts of the inner
row of posts and certain posts of the outer

row at each explosion period of the engine;

and engine controlled spark generating
means having S terminals connected respec-
tively with the posts of the inner row.

9. Ignition apparatus for internal com-
bustion engines having E explosion periods
during a cycle and comprising in combina-
tion, means for distributing sparking im-

pulses to S (a plurality of) spark gaps at

70
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108

each explosion period of the engine, said -

means including a distributor head having 110

outer and inner concentric rows of distribu-
tor posts, the outer row of posts numbering
E 2 S and each connected to a spark gap,
the inner row of posts numbering S, and

including a rotor rotating one revolution:

during each engine cycle and having S dis-
tributing conductors all of which bridge
zaps between all of the posts of the inner
row of posts and certain posts of the outer
row at each explosion period of the engine,
and engine controlled spark generating
means comprising G (a plurality of)
eroups of ignition coils, each group having

S

G

interrupters for controlling respectively the
eroups of coils, and a cam having E lobes
and rotating one revolution during each
engine cycle for operating the interrupters
simultaneously. -

sparking impulse terminals, G circuit:
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- 3. Ignition apparatus for an internal com-
bustion engine having four explosion pe-
riods during a cycle comprising in combina-
tion, means for distributing sparking im-
pulses to four spark gaps during each
explosion period, said means including an
outer row of sixteen posts each connected
with a spark gap, and a concentric inner
row of four equi-distant posts and including
a rotor having four conductors for bridg-
ing between all of the inner row of posts
respectively and certain posts of the outer
row at each explosion period; two groups ot

two 1gnition coils; a current source; two 1n-

terrupters each controlling connections be-
tween the current source and two coils; a
timer cam having four lobes; and a shaft
rotating once during each engine cycle for
driving the cam and rotor.

4, 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 com-
bination, means for generating sparking mm-
pulses and having a plurality of terminals,
engine operated circuit breaker means for
controlling the sparking impulse genera-
tors, a distributor head carrying a circular
row: of posts connected respectively with
spark gaps, a plurality of posts of substan-
tially the same width as the spark gap
posts of the head, and arranged concentri-

' cally therewith, and connected respectively

38

40

with terminals of the spark generating
means, a plurality of distributing arms ar-
ranged to pass between the first and second
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, said arms and said
second mentioned posts heing so arrangec
that, coincidentally with the discharge of
consecutive sparking impulses, each arm 1s
presented to said second mentioned posts in
sucCcess1on. ' '

5. 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

50

55

85

fired in groups simultaneously at each ex-
plosion period, said distributor comprising
concentric rows of distributor posts, one
row of posts being connected respectively
with spark gaps of the engine, sparking im-
pulse generating means having terminals
connected with another row of distributor

posts, and said distributor including a plu-

rality of distributing conductor arms so ar-
ranged with respect to the posts that, at
ecach explosion period, the arms cooperate
with adjacent posts connected with spark
gaps and with adjacent posts connected
with sparking impulse generator terminals.
- 6. Ignition apparatus for internal com-
bustion engines comprising, in combination,

3

a distributor for distributing sparking im-
pulses to a plurality of spark gaps to be
fired in groups simultaneously at each ex-
plosien period, said distributor comprising
concentric rows of distributor posts, one
row of posts beimng connected respectively
with spark gaps of the engine, sparking im-
pulse generating means having terminals
connected with another row of distributor

posts, ana said distributor including a plu-

‘rality of distributing conductor arms so ar-

ranged with respect to the posts that, at
cach explosion period, the arms cooperate
with adjacent posts connected with spark
gaps and with adjacent posts connected
with sparking impuise generator terminals
and that said arms each cooperate with the
sparking 1mpulse generator terminal posts
1N succession at successive explosion periods.

7. Ignition apparatus for internzl com-
bustion engines comprising, in combination,
a distributer for distributing sparking im-
pulses to a plurality of spark gaps to be
ared 1n groups simultaneously at each ex-
plesion periocd, said distributor comprising
coneentric rows of distributor posts, one row
of posts being connected respectively with
spark gaps of the engine, sparking impuise
generating means having terminals connect-

~ed with another row of distributor posts,

and said distributor including a plurality
of groups oi distributing conductor arms
eacn group ncluding a plurality of arms
which cooperate with groups of adjacent
cistributor posts, and each arm of each
group of arms cooperating with the spark-
Ing 1mnulse generator terminal posts 1n sue-
cessich at explosive pericds.

8. Ignition apparatus for internal combus-
tion engines comprising, in combination, a
distributor for distributing sparking im-
pulses to a plurality of spark gaps te be
fired 1n groups simultancously at each ex-
plosion peried, said distributor comprising
concentric rows of dadistributor posts, one
row oi posts being connected respectively
with spark gaps of the engine, sparking im-
pulse generating means having terminals
connected with ancther row of distributor
posts, and said distributor mncluding a plu-
rality ot groups of distributing conductor
aris each group incliuding a plurality of
arms which cooperate with groups of adja-
cent, distributor posis, the groups of spark
gap posts with which a group of arms co-
operates ailternating with groups of spark
gap posts with which another group of arms
cooperates, and each arm of each group of
arms cooperating with the sparking impulse
generator terminal posts 1n succession at
suecessive explosion periods.

In testimony whereci I hereto affix my
signature. '

CHARLES HALL DAVIS, Jx.
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