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This invention relates to ignition appa-
ratus for internal combustion engines and
more particularly to engines having a plu-
rality of explosion periods during each .en-

6 gine cycle and requiring the firing of a plu-
rality of spark gaps at each explosion pe-
riod. |
- One example of ‘a type of such ignition
apparatus is that disclosed in my copend-
ing application Serial No. 563,073 filed
September 16, 1931. This application dis-
~ closes ignition apparatus comprising a dis-
~ tributor for distributing sparking impulses
~ to a plurality of spark gaps to be fired in
18 oroups simultaneously at each explosion pe-
“riod. This distributor comprises concen-
tric rows of distributor posts, one row of
posts being connected respectively with the
spark gaps of the engine, and said distrib-
20 ytor comprises a rotor carrying distributing
conductors which move between the rows
of posts in order to provide conducting
 paths at each explosion period, the number
of conductors being equal to the number of
25 spark gaps to be fired simultaneously. The
-~ other row of posts of the distributor head
is connected with sparking impulse generat-
ing means controlled by the’engine. My
said application discloses a distributor head
having terminal posts which are connected
with sparking impulse generating means
equal in number to the number of spark
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gaps to be fired at each explosion period;

and the number of sparking impulse gener-
ator terminals is equal to the number of
said posts of the head. In order that such
a distributor will provide ignition for an
engine having a greater number of explo-
sion periods than there are spark gaps to
be fired at each explosion period, each dis-
tributing conductor arm is so constructed
that it cooperates a plurality of times dur-
ing each cycle of operation of the distribu-
tor with each terminal post connected with
a sparking impulse generator.

The present application provides for the
simultaneous firing of a plurality of spark
agaps at each explosion period through the
agency of sparking - impulse generating
means combined with a distributor which
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two spark plugs A and B.

employs distributing conductor arms of
simple design and a sufficient number of
sparking impulse generator terminal posts
so arranged with respect to the conductor
arms that at successive firing intervals, each
arm will cooperate successively with the
sparking impuise generator terminal posts
of the head. By reason of this arrange-
ment, each conducting arm may be con-
structed as a simple bar conductor since 1t
does not cooperate with each sparking im-
pulse generator terminal post of the head
more than once before passing into coop-
erative relation with another terminal post.

Further objects and advantages of the
present invention will be apparent from the
following description, reference being had -
to the accompanying drawings wherein a
préferred embodiment of two forms of the
present invention are clearly shown.

In the drawings: ~

‘Figures 1 and 2 together constitute and
diagrammatically illustrate a form of 1n-
vention of an ignition apparatus in which
the drive shaft of the ignition timer dis- 5
tributor unit rotates at cycle speed, that 1is,
engine speed for a two-cycle engine and one-
half engine speed for a four cycle engine, .

Figures 3 and 4 taken together constitute
a wiring diagram forming a modified form
in which the shaft of the timer distributor
unit rotates at one-half cycle speed, that 1s,
one-half engine speed in a two-cycle engine,
or one-fourth engine speed for a four-cycle
engine. o _.

Referring to Figures 1 and 2, Figure 1
illustrates diagrammatically the cylinders of
an eight-cylinder engine, the cylinders being
numbered from 1 to 8. KEach cylinder has
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In Figure 2, 20 designates a storage bat-
tery which is connected by an ignition switch
21 with a wire 22 connected with primary
coils P1 and P2 connected in series with
a circuit interrupter and connected with pri- 95
mary coils P3 and P4 by a second circuit
interrupter. _
The timer distributor unit, hereafter called
the distributor, 1s operated by a main drive

shaft 28 which, in thig ferm of invention, 1%



10

18

2

is driven at cycle speed, that is, engine speed
for a two-cycle engine, or one-half engine
speed for a four-cycle engine. The shaft

23 drives a cam 24 which, 1n this invention,

rotates clockwise as indicated by arrow 25.
The circuit interrupter to which the pri-
mary coils P1 and P2 are connected com-
prises a lever 30 pivoted at 31 carrying a
contact 32 cooperating with a stationary
contact 33 WhiCEeiS grounded. The lever 30
carries a rubbing block 34 which cooperates
with the cam 24, and is connected with one
end of the leaf spring conductor 35, the
other end of which 1s attached to a terminal
36 connected by a wire 37 with the coils P1
and P2 in series. The circuit interrupter to
which primary coils P3 and P4 are connected
comprises a lever 40 pivoted at 41 carrying
a contact 42 cooperating with a stationary
contact 43 which is grounded. The lever

- 40 carries a rubbing block 44 which cooper-

ates with the cam 24, and is connected with
one end of the leaf spring conductor 45, the
other end of which is attached to a terminal

46 connected by a wire 47 with coils P3 and

P4 1n series.

The timer contacts 32,'33 are shunted by
a condenser 38 and the contacts 42 and 43
by a condenser 48. |

The rubbing blocks 34 and 44 are located
with respect to the axis in the cam 24 so

~that the pairs of the contacts will be sep-
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“will be noted that when the timer circuit

60

‘hines 1n the drawings.

arated alternately, that is, every 45° of ro-
tation of the shaft 23 for an eight cylinder
engine.

he primary coils P1, P2,

P3 andP4 co-

operate respectively with secondary coils

S1, 52, S3 and S4, one end of.each coil be-
ing grounded through the primary circuit
and the battery. L

The main gistributor shaft 23 drives a
rotor block 50, indicated by dot-and-dash
- Block 50 carries rotor
segments R1 and R2, which move in a path
located between two concentric rows of dis-
tributor posts or terminals, the
inner row being numbered 51 and the

which secondary winding these
connected. It will be observed that there
are two posts 51 sl connected by wire 61
with the secondary S1. There are two

S2. There are two posts #83 con-

ondal('Iv ‘
by wire 63 with secondary S3. There

necte
are two posts 51
with secondary S4¢. . -

The outer row of the distributor posts
52 have special numbers that designate to
which spark plugs of the engine cylinders
they are to be connected. For example, 1t

breaker lever 30 is about to be moved coun-
terclockwise by the cam 24 to separate the

posts of the
| posts. nected with distributor posts 51
of the outer row 52. The posts of the inner
row have special numbers to designate to

osts are secondary

posts -
51 #s82 connected by a wire 62 with the sec-

384 connected by wire 64
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contact 32 from the contact 33, rotor R1 1s
located between distributor post 51 #sl1 and
distributor post 52 #1A—S1—R1, and that
rotor R2 1s located between the distributor
post 51 82 and distributor post 52
#1B—S2—R2. The designation 1A—S1—
R1 means that post 52 is connected with
spark plug A of the cylinder 1, that a spark-

ing impulse for that spark plug is generated
1in s’econdarﬁ

S1 and that rotor Rl serves
to conduct the sparking impulse. Similarly,
the designation IB—S2—R2 indicates that
at the instant of contact separation the
sparking impulse generated in secondary 52
i1s conducted by rotor R2 to a distributor
post 52 which 1s connected to spark plug B

of cylinder 1. With this explanation the

meaning of the other indicia applied to the
other dgistributor posts 52 should be quite
clear. '

In the form of invention shown in Figures
1 and 2 the distributor shaft 23 rotates at
engine cycle speed consequently the rotor
block 50 makes one complete revolution dur-
ing each engine cycle. At each 45° of move-
ment of the rotor block 50 a sparking im-

ulse is generated and the pairs of coils
E’I—Sl, and P2—S2 are operated alter-
nately with the pairs of coils P3—S53, and
P4—S4. Each rotor R1, R2 cooperates with
one of the inner rows of distributor posts
51 and with every other post 52 of the outer
row. .

Two standard spark plugs may be used 1n
each cylinder but one double gap spark plug
could be used in place of the two standar

plugs in which case one secondary circmt
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would be completed through the circuit of

the other secondary in which a sparking
impulse is generated at the same time. In-
stead of using four separate coils with
grounded seconddries, two'coils may be used
with insulated secondaries. For example,
the coil P2—S2 could be omitted and one

‘end of the secondary S1 would be connected

as shown and the other end could be con-
_ #52. Like-
wise instead of coils P3—S3 and P4—54,
one coil could be used and one end of the
of that coil could be connected

with distributor post 51 #s3 and the other

‘end connected with distributor post 51
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#Referrin to Figures 3 and 4, it will be
noted that Figure 3 is a duplicate of Figure

1, but has been repeated for the sake of con-
venience in explaining Figure 4. The pri-
mary circuits P1, P2, P3 and P4 are the
same as in Figure2 with the exception that
the circuit interrupters are operated by an
eight-lobe cam 124 which is rotated by a dis-
tributor drive shaft 123 which turns at one-
half cycle speed, that 1s, one-half engine
speed for .a two-cycle engine or one-fourth

engine speed for a four-cycle engine. The
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rubbing blecks 34 and 44 are so located that

they wil! be operated alternately by the cam
124, For an eight-cylinder engine the rub-
bing blocks would be angularly spaced

5 180°+2214°, The shaft 123 drives a dis-
tributor rotor 150 which carries distributing
segnments 151 and 152 which move in a path
between two concentric circular rows of dis-
tributor posts, the inner row being desig-
10 nated by numeral 153 and the outer row by
numeral 154. Iach post 153 has a special
designation to designate with which sec-
ondary c¢oil 1t 1s connected. It will be ob-

- served that there are -four posts :?‘:sl alter-
15 nating with four posts #s3. The four posts

- #sl are connected by wire 161 with sec-
ondary S1. The four posts #s3 are con-
nectedy by wire 163 with secondary S3.
- There are four posts 153 #s2 alternating
20 with four posts 153 #s4. The four posts
#s2 are connected -by wire 162 with sec-

ondary S2 and the four posts #s4 are con-

nected by wire 164 with secondary S4.
Kach of the posts 153 is radially opposite
26 a post 154. Kach post 154 has an indicia
designating to which spark plug it is con-
nected. Assuming, for example, that. the
cam 124 1s rotating clockwise, as indicated
by arrow 125 in Figure 4, it will be apparent
30 that the contacts 32 and 33 are about to sepa-
rate to eilect a generation of the spark 1m-
pulse in secondary S1 and S2. The sparkin
impuise In secondary S1 will be conduct
by rotor segment 151 from one of the posts
S 1563 #sl to a post 154 F1A, the latter in-
dicia designating that this post is connected
to spark piug A of cylinder 1. At substan-
. tially the same instant a sparking impulse
generated in the secondary S2 will be con-
40 ducted by rotor segment 152 from a post
163 #s2 to a post 154 F1B, the latter in-
dicia designating that this post is connected
to spark plug B of cylinder 1. The shait
123 rotates at one-half cycle speed.

Fhere-
45 fore, four lobes of cam 124 will operate upon
~ each of the circuit breaker rubbing blocks

44, 34, thereby producing eight interrupter

openings alternately and thereby effecting
e1ght instances of generation of sparking im-
50 pulses. At each instant of sparking impulse
generation two sparking impulses are gener-
ated, thus making a fotal of 16 spark im-
pulses generated during each one-half revo-
ution of cam 124. These 18 sparking im-
65 pulses are conducted by the rotor segments
| 151 and 152 during each one-half revolution
of the rotor 150. R
. This form of the invention is adapted for
engines where it 1s more convenient to ob-
60 tain 4 distributor drive from a shaft which
s driven by the engine at one-half cycle
speed. ~Where such a shaft is available this
_form-of the invention is desirable since no
.. "gearing is required between the distributor
% shaft and the engine shafy,

As in the first form of the invention one
double gap spark plug may be used in the
place of two standard spark plugs in which
case the circuit of one secondary would be
completed through the circuit of the other
secondary in which a sparking impulse is
concurrently generated. As in the first form
of the invention two double end coils could
be used in place of four standard coils. By

‘the term “double end” is meant the coil in
which the secondary has two insulated ter-

minals, each connectible with a distributor
post. o . | |
It will be noted that in both forms of the
mnvention the sparking impulse generator
terminals are fewer in number than the ter-
minal posts of the distributor head to which
the generator terminals are connected.
Therefore, each generator terminal is con-
nected with a group of a plurality of spark-
ing 1mpulse generator terminal posts of the
head. Xach group of posts alternates with
posts of another group. - -

While the form of embodiment of the
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-
pustion engines having a plurality of ex-
plosion periods during each engine cycle
comprising, in combination, a distributor
for distributing sparking impulses to a plu-
rality of spark gaps to be fired in groups
simultaneously at each explosion period,
said distributor comprising concentric rows
of distributor posts, the posts of one row
being connected respectively with the spark
gaps of the engine, said distributor com-
prising a rotor carrying distributing con-
ductors which move between the rows of
Eosts in order to provide a conducting path

etween certain pairs of posts, the number

[—

of conductors being equal to the number of

spark gaps (o be fired at the same time; a
plurality of sparking impulses generating
devices having terminals connected respec-
tively with certain groups of posts of the
other row, and engine operated means for
controiling said devices.

2. Ignition apparatus for internal com-
bustion engines having a plurality of ex-
plosion periods during each engine cycle
comprising, _in combination, a distributor
for distributing spurking impulses to a plu-
rality of spark gaps to be fired in groups
at each explosion period, said distributor
comprising concentric rows of distributor

posts, the posts of one row being connected .
respectively with the spark gaps of the en-

gine, said distributor comprising a rotor
carrying distributing conductors which

move between the rows of posts in order {o
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provide a conducting path between certain
pairs of posts, the number of conductors
being equal to the number ot spark gaps
to be fired simultancously at each explosion
period; a plurality of sparking impulses
cenerating devices, each device having as
nany sparking impulse terminals as there
~are spark gaps to be fired

] |

110 respectively connected with certain groups
of posts of the other row, and engine oOp-
erated means for discharging sald devices
alternately. | |

3. Tonition apparatus for internal com-

bustion engines having a plurality of ex-
plosion periods during each engine cycle
comprising, in combination, a distributor
for distributing sparking impulses to a plu-
rality of spark gaps to be fired 1 groups
at each explosion period, said distributor
comprising concentric rows of distributor
posts, the posts of one row being connected

i
) |
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respectively with the spark gaps of the en- '

oine, said distributor 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
being equal to the number of spark gaps
to be fired at the same time, a plurality of
oroups of ignition coils, each group -com-
prising as many secoridary coils as there
are spark gaps to be fired at the same time,
said secondaries being connected respective-

25 ly with certain groups of posts of the other

row: and engine driven circuit integrupters.

- operated alternately to control the groups
of coils, | |
4. Tenition apparatus for internal com-

plosion periods during each engine cycle,

comprising in combination, a distributor.

for distributing sparking impulses to.a plu-
ralty of spark gaps to be fired at the same
time, said distributor comprising inner and

the posts of the first row being equal 1n num-
ber to the total number of spark gaps and
being connected respectively with said gaps,
the number of posts of the second row being
equal to the number of engine cylinders, a
distributor rotor carrying conductors which
move between the rows of posts in order to
provide a conducting path between certain
pairs of posts, the number of conductors be-
g equal to the number of spark gaps to be
fired at the same time; a plurality of spark-
ing impulses generating devices having ter-
minals connected respectively with certain
oroups of posts of the second row; a cur-
rent sourcé; circuit interrupters respective-
1y for controlling connection between the
current source and the devices for generat-
ing sparking impulses; a cam for operating
65 said interrupters; and a shaft making one
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simultaneously at
each explosion period, said terminals being

'
'
-

cam for operating sai

bustion engines having a plurality of ex-

- a cam having N/2 lobes

outer concentric rows of distributor posts,

1,007,515

revolution per engine cycle for driving the
cam and rotor. -

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
fired at the same instant, said distributor
comprising concentric rows of distributor
posts, the number of posts in each row being
equal in number to the total number of spark
raps, the posts of one row being connected
respectively with the spark gaps, a dis-
tributor rotor carrying conductors which
move between the rows of posts in order to
provide a conducting path between certain
pairs of posts, the number of conductors
being equal to the number of spark gaps in
a cylinder to be fired at the same nstant;
a plurality of sparking impulse generating
devices having terminals connected respec-
tively with certain groups of posts of the
other row; a current source; circuit inter-

rupters respectively for controlling connec-

tions between the current source and the de-

vices for generating %par{king* impulses; a

interrupters; and a
shaft making one-half revolution per engine
cycle for driving the cam and rotor.

6. Ignition apparatus for internal com-

bustion engines having N explosion periods °

during each engine cycle and comprising,
in combination, a distributor for distribut-
ing sparking impulses to S spark gaps to

be fired at the same instant, said distributor

comprising inner and outer concentric rows
of posts, N x S posts in one row, and N
posts in the other row, a_distributor rotor
carrying S conductors which move between
the rows of posts; two groups of sparking
impulse generating devices each group hav-
ing S secondary terminals, each secondary
terminal being connected with a plurality

“of posts of the other row; two circuit inter-

ruptefs_,respectively controlling said devices;
for operating the
interrupters alternately; and a shaft oper-.
ated by the engine and making one revolu-
tion during each engine (.?rcle. '
7. Ignition apparatus for internal com-
bustion engines having N explosion periods
during each engine cycle and comprising,
in combination, a distributor for distribut-
ing sparking impulses to S spark gaps to be
fired at the same instant; said distributor
comprising concentric rows of N x S posts
in each row, a distributor rotor carrying 5

‘conductors which move between the rows

of posts; two groups of sparking impulse
penerating devices each group having S
secondary terminals, each secondary termi-
nal being connected with a plurality of
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posts of one row; two circuit interrupters

respectively controlling said devices; a cam
having N lobes for operating the interrup-
ters, alternately; and a shaft operated by
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the engine and making one-half revolutinn
during each engine cycle.

8. ignition spparatus for internal com-
bustion engines }*aﬂvmg a plurality oi expio-
sion periods during each engine cycle con-
prising,- in combination, a distributor for
d]StI‘letll’l“‘ sparking 1mpulses to a plurality
of spark gaps to be fired in groups simui-
taneously at each explosion period, said dis-
tributor comprising concentric rows of d1s-
tributor posts, the posts of one row being
connected respectively with the spark gaps

the engine, sald distributor comprising
& mtor carrying distributing conductors
which move between the rows of posis in
order to provide a conducting path bptween
certain pairs of posts, the number of con-
ductors being equal to the number of spark
oaps to be fired at the same time; sparking
impulse generating means having a plu-
rahty of terminals fe_wer than the posts not
connected with spark gaps, said terminals
being connected respectively with groups oi

sald last mentioned posts, the posts of a

oroup connected with one sparking impulse
generator terminal alternately with posts of
another group connected with another
sparking impulse generator terminal, and
means for contr olhng the sparking unpulse
generating means.

S. Ignltlon apparatus for internal com-
bustion- engines comprising, in combination,

a distributor for distributing sparking im-

| pulses to a plurahty of spark gaps to ve
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fired in groups simultaneousiy at each ex-
plosion period, said distributor comprising

concentric rows of distributor posts, one row

of posts being connected respectlveiy with
spark gaps of the engine, sparking impulise
generating means having termmals con-
nected with another row oi distributor
posts, and said distributor inciuaing dis-
tr‘ibuting conductor .arms, each arm cooper-
ating with alternate posts of the row ot
posts connected with spark gaps and each
arm cooperating with all of the sparking
impuise generator terminal posts in succes-
sion and but once with each of said posts
during a cycle of operation of the distrib-
utor.

10. Igmtion apparatus for internai com-

- bustlon engines comprising, in combination,
& distributor for distributing sparking im-
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pulses to a plurality of spark gaps to be
fired 1n groups simultaneousiy at each ex-
plosion period, said dlstrlbutor comprising

of & group connecied with one sparking im-
piise generator terminal alternating with
posts o1 another group of posts connected
with another sparking Impulse generator
terminal, and said distributor mclud_mg d1s- #g
trlbutmfr conductor arms, each arm cooper-
ating with alternate ‘OOStS of the row of
posts connected with spark oaps and each
ATIN coopemtmcr with all of the sparking
impulse generator terminal posts in succes- 75
ston and but once with each of said posts
during a cycle of operation of the distribu-
{or.

11. Ignition apparatus for internal com-
bustion engines comprising, in combination, gg
a distributor for distributing sparking im-
puises to a plurality of spark caps to be
Gred 1n groups simultaneously at each ex-
plosion perlod, said distributor comprising
concentric rows of distributor posts, one row 85
of posts bemg connected 1espectwely with
spark gaps of the engine, sparking impulse

oenerating means havmg terminals con-
nected with another row of distributor posts,
the sparking impulse generator terminals 90
being fewer in number than said other row

‘of distributors and being connected respec-

tively with groups of said posts, the posts
ot a group connected with one Spalkl‘ﬂ{? im-
mﬂse generator terminal alternating with 95
Dosts of another oroup of posts connected
with another sparking impulse generator
terminal, and said distributor includingdis—
tributing conductor arms passing between
the rows of posts and cooperating with all 100
of the sparking impulse generator terminal -
posts 1in succession and but once with each
of sald posts during a cycle oi operation of
the distributor.

In testimony whereof we hereto affix our 105
signatures.

CHARLES HALL DAVIS, Jr.
HERMAN L. HARTZELL
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concentric rows of distributor posts, one row

of posts-being connected respectively with
spark gaps of the engine, sparking impuise

_generating means havmg terminals con-

nected with another row of distributor ponsts,
the sparking impulse generator terminals
being fewer in number than said other row
of distributors and being connected respec-
tively with groups of said posts, the posts
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