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To all whom it may concern: 
Be it known that I, CIIARLEs F. KETTER 

ING, a citizen of the United States of Amer 
ica, residing at Dayton, county of Mont 
gomery, and State of Ohio, have invented 
certain new and useful Improvements in 
Ignition Systems, of which the following is 
a full, clear, and exact description. 
This invention relates to improvements in 

ignition systems for internal combustion or 
expiosion engines, and more particularly to 
ignition systems adapted to be used with 
engines of the high speed type. 
One of the objects of the present inven 

tion is to provide an ignition system which 
will furnish efficient ignition for the engine, 
regardless of whether the engine is running 
at substantially low speed or at its maximum 
speed. 
Another object of the present invention 

is to provide an ignition system, wherein the 
operable parts of the ignition unit are so 
combined that a sufficient time interval will 
elapse between each of the successive opera 
tions of the various parts, to permit the . 
same to resume their normal condition and 
thereby operate efficiently when brought into 
effect. 
One manner of bringing about the aim of 

the above object is to provide an ignition 
system having distributing devices com 
bined with certain arrangements, which give 
the requisite number of sparking impulses 
to supply the engine with efficient ignition, 
and then having mechanism for so operating 
these distributing devices that the sparking 
impulses are selected by the alternate effec 
tive operation of these devices, so as to 
select and distribute the sparking impulses 
in a recurrent sequence. 
More specifically, the aim of the above 

object may be brought about by providing 
an ignition system having a plurality of 
distributing devices, which include elements 
through which the selection or distribution 
of the sparking impulses are effected, the 
respective elements of the different distrib 
uters being set different degrees apart, that 
is, the stationary contacts of one distributer 
being set ahead of the stationary contacts 
of the other distributer, so that the contacts 
of said distributers may be said to be in 
staggered relation, and then actuating the 
movable contacts of the respective distrib 
uters concurrently, it being understood that 

the movable contacts of the respective dis 
tributers are positioned in alinement and 
operate together. 

Or, another manner of attaining the above 
mentioned object of the invention may be 
to position the stationary contacts of the re 
spective distributers directly in alinement 
and then setting the movable elements of 
each of the distributers a certain number of 
degrees apart, so that they will be in stag 
gered relation relative to each other. 
From the above, it will be seen that in 

each cycle of operation of the engine, first 
one of the distributing devices will be effec 
tive to select the proper cylinder in which 
the sparking impulse is to occur, and then 
another of the distributing devices will be 
brought into effect to select the next cylinder 
in which the sparking is to occur. 
Under certain conditions, it may be de 

sirable to make sure of securing the requisite 
number of sparking impulses. 
In multiple cylinder engines of the high 

speed type, it is sometimes difficult to se 
cure a single induction coil which will, when 
the engine is operating at high speed, oper 
ate fast enough to efficiently provide the 
sparking impulses. That is, the primary 
winding of the induction coil will not be 
able to build up and break down quick 
enough to supply the necessary number of 
impulses per minute. 
The present invention also has for an 

other of its objects to combine a plurality 
of induction coils and circuit break and 
make devices, in combination with a plu 
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rality of distributing devices, whereby when . 
one of said induction coils and one of said : 
circuit break and make devices, together 
with one of the distributing devices are in 
operation, the other set of devices, including 
the induction coil, make and break device 
and distributer, will be ineffective, in so far 
as effective operation is concerned, and 
therefore the respective parts particularly 
the induction coil will have sufficient time 
to resume its normal condition between each 
of its active operations. 
Another object of the present invention 

is to provide timing and distributing de 
vices including moving parts in combina 
tion with driving connections whereby the 
moving parts of the timing devices will 
be driven at a different ratio of speed than 
the moving parts of the distributing devices. 
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A further object of the present invention 

resides in providing an ignition system of 
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compact construction and one wherein the 
various parts are readily accessible for re 
pairs or adjustments. 

Further objects and advantages of the 
present invention will be apparent from the 
following, description, reference being had 
to the accompanying drawings, wherein pre 
ferred embodiments of the present inven 
tion are clearly shown. 

In the drawings: 
Figure 1 is a top plan view of a part of 

an automobile chassis, showing the present 
invention as combined with the engine of 
an automobile. 

Fig. 2 is a view in end elevation of an 
engine with the ignition system installed 
thereon, the engine in the present view being 
shown as removed from the automobile 
chassis for the sake of clearness. 

Fig. 3 is a top plan view of the ignition 
unit removed from the engine, with certain 
of the parts removed to disclose the arrange 
ment of the timing mechanism. 

Fig. 4 is a view in side elevation of the 
distributer unit shown in Fig. 3. 

Fig. 5 is a vertical sectional view of the 
unit shown in Fig. 4, certain of the opera 
tive parts being shown in elevation to more 
clearly show the relative arrangement of 
certain of the parts. 

Fig. 6 is a vertical sectional view of the 
ignition unit shown in Fig. 4, the outer 
casing being cut away to disclose certain of 
the operative parts of the system. 

Figs. 7, 8 and 9 are detail views of some 
of the elements shown in Fig. 6. 

Fig. 10 is a diagrammatic view of the 
electrical circuits and connections included 
in the present invention. 

Fig. 11 is a detail view, partly diagram 
matic, of the distributer device included in 
the present invention, showing the station 
ary contacts of one of the distributing units 
set ahead of the other in staggered relation 
relative to the stationary contacts of the 
other distributer. 

Fig. 12 is a plan view of the circuit break 
ing and making devices, which coöperate 
with the distributing device shown in Fig.11. 

Fig. 13 discloses a modification of the 
distributing unit shown in Fig. 11, wherein 
the stationary contacts, or terminals of the 
distributing devices, are set directly in aline 
ment, while the movable contacts of the 
respective distributing units are set one 
ahead of the other, or in staggered relation. 

Referring to the drawings, and more par 
ticularly to Figs. 1, 2 and 3 thereof, there 
is shown a part of a chassis of an automo 
bile, the side frames of which are desig 
nated by the numeral 20, having transverse 
arms 21, which support an engine 22. This 
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engine is of a type similar to that embodied 
in the automobile which is known to the 
trade as the Packard, and is of the high 
speed, multiple cylinder type. 

This engine is shown as having twelve 
cylinders, which are disposed in groups of 
six on each side of the crank case, and at 
a certain angle thereto (see Fig. 2), so that 
there is provided an intermediate space be 
tween the respective sets of cylinders. 
The engine 22 is provided with the usual 

crank case 23, which forms, or is joined to, 
a casing for inclosing the timing gears of 
the engine, and designated by the numeral 
24, as is shown in Fig. 1. 
The housing 24 is utilized in the present 

invention as a mounting for the ignition 
unit 25, inasmuch as it permits the ignition 
unit to be mounted in the intermediate space 
between the two sets of diverging cylinders, 
and at the same time makes possible a con 
venient drive for this ignition unit from the 
timing gears of the engine. 

In order to prevent confusion in the 
wiring of the engine, and also to provide 
protection for the ignition wires, a separate 
conduit is mounted adjacent to each set of 
cylinders, these conduits being designated 
by the numerals' 26 and 27 respectively. It 
will be well understood that the said con 
duits are provided with openings through 
which the leads 30 extend to the spark plugs 
of the respective cylinders of the engine. 
In providing ignition for engines of the 

high speed type, it is extremely advisable 
that the ignition system be as efficient at 
high speeds of the engine as at its low 
speeds. It will, of course, be understood 
that in an ignition system of this type, 
wherein engines of the multiple cylinder 
type are employed, a large number of sparks 
per minute are required. In this connection, 
the time interval between the successive 
sparking impulses is extremely limited, and 
of course becomes more and more limited 
as the speed of the engine increases. 
The present invention tends to compen 

sate for the increased speeds of the multiple 
cylinder engine, by providing a system of 
ignition wherein a sufficient time interval 
is provided between each successive spark 
ing impulse, to permit the parts of the igni 
tion system to efficiently perform their re 
quired functions. 
One manner of securing the above result 

is disclosed in diagrammatic Fig. 10 of the 
drawings, which clearly sets forth the elec 
trical circuits and connections. 
By referring to this figure, it will be noted 

that the source of current may comprise a 
number of dry cells 33, or a storage battery, 
or other source 34. The source of current 
is controlled by the switch 35 which is oper 
able to connect either of the above men 
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tioned sources with the main circuit of the 
system. 
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If it is desired to use the storage battery 
source, the ignition switch 35 will be oper 
ated to close the contacts 37 and 88, whereby 
current will flow from the storage battery 
34 through the conductor 36, across the con 
tacts 37 and 38, conductor 39 to the common 
terminal 41, which forms a part of the tim 
ing and distributing unit of the ignition 
system, and which is carried by the unit 25 
mentioned heretofore. From this terminal, 
the current will pass through one of the 
circuit interrupters which is associated with 
the primary circuits of the ignition system. 
If the timer cam 51 is in the position 

shown in Fig. 10, the current Will pass 
across the contacts 44 and 45, through con 
tact arm 48 to the primary winding 49 of 
the induction coil 31, thence back to the bat 
tery, via the conductor 50. However, as 
soon as the cam 51 moves out of the position 
shown in Fig. 10, the contacts 43 and 42 
will close, and the following circuit will be 
created: 
From the terminal 41, through contacts 

42 and 43, arm 46, primary winding 47 of 
the induction coil 32, back to the battery, 
via the conductor 50. 
The next operation effected by the move 

ment of the cam 51 will be to again open 
contacts 45 and 44, thereby inducing a 
sparking impulse in the Secondary winding 
53 of the induction coil 31. It will there 
fore be seen that for each alternate and suc 
cessive opening of the contacts 44 and 45, 
and the contacts 42 and 43, by the timer cam 
51, there will be a sparking impulse induced 
in the secondary windings 53 and 52 of the 

i induction coils 31 and 32 respectively. 
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In this connection it will be noted that 
the secondary winding 53 is provided with 
a conductor 60, which is electrically connect 
ed with a main contact, terminal 61. This 
terminal is in connection with a movable 
contact member 62, which is driven by the 
engine in a manner described hereinafter. 
As the member 62 rotates, it will successively 
engage the stationary contact elements 66, 
67,68, 69, 70 and 71 respectively. However, 
at the same time that the above operation is 
in effect, the other distributer will also be in operation. 
This other distributing device includes the 

movable contact 63 and the stationary con 
tacts 66, 67a, 68, 69a, 70a and 71a respec 
tively, but, as will be explained hereinafter, 
these stationary contacts are preferably ar 
ranged in staggered relation, relative to the 
contacts of the other distributer. . 
Now, if the stationary contacts of each of 

these distributers were in alinement, and if 
each of the rotors or movable contacts of the 
distributers were also in alinement, it will be 
seen that there would be a tendency to create 

8 

sparking impulses in the respective second 
ary windings concomitantly. 

However, in order to provide a suitable 
time interval between the successive spark 
ing impulses induced in the respective sec 
ondary windings, the stationary contacts of . 
the respective distributers are staggered: 
that is, the stationarv contacts of the dis 
tributer “A” are moved ahead of the sta 
tionary contacts of the distributer “B”, so 
that selecting a given line a-ae on distribu 
ter “A” as zero, it will be noted that the first 
contact of the distributer “B” is located 
thirty degrees ahead of the zero point of dis 
tributer “A”, while the first contact of dis 
tributer 'A' is located sixty degrees from 
the the zero point on said distributer, and 
thirty degrees ahead of the first contact of 
distributer “B’. - 
This arrangement is followed out in ex 

actly the same way, in respect to the remain 
ing contacts of the two distributers, so that 
it may be said that each of the movable con 
tacts of the respective distributers must 
travel sixty degrees from one stationary con 
tact to another, and inasmuch as these ro 
tors are in direct alinement, as has been ex 
plained above, while the stationary contacts 
of each of the distributers are staggered 
with relation to each other, only one of the 
distributers will be effective to distribute 
sparking impulses to the cylinders of the 
engine at a given time. 
As a modification of the arrangement and 

construction of the parts shown in Fig. 11, 
substantially the same results may be ob 
tained by alining the stationary contacts of 
the respective distributers and staggering 
the movable contacts or rotors, so that the 
rotor of distributer “B” will be thirty de 
grees in advance of the rotor of distribu 
ter “A’. 
From the above description of the elec 

trical circuits and connections, it will be 
noted that during the interval that one of 
the induction coils and one of the circuit 
break and make devices, and one of the dis 
tributing devices are in effective operation, 
to create the required sparking impulses, the 
other induction coil, break and make de 
vice, and distributing device, are inoperative 
so far as the creation of a sparking impulse 
is concerned. 

Therefore, during the time interval that 
one of these sets of devices is in effective op 
eration, the individual elements of the othen 
set of devices are inoperative, so far as the 
creation of sparking impulses is concerned, 
and therefore a sufficient time is provided 
for these elements to regain their normal 
condition, before they are brought into op 
eration to create the next successive spark 
ing impulse. - 
This operation is, of course, continued 

throughout each cycle of operation of the 
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engine, so that it will be seen that the sets 
of devices will be brought into effective op 
eration alternatelv and in a recurrent se 
(uence. 
By referring to Figs. 11 and 12, it will be 

noted that the make and break devices are 
actuated alternately and in a recurrent se 
quence, by means of the three point engine 
driven cam designated by the numeral 51. 
The lobes of this cam are spaced apart, sub 
stantially 120 degrees, but inasmuch as this 
cam is actuated by the engine at substan 
tially the speed of the engine. crank shaft, 
said cam will complete two revolutions dur 

A5 ing each cycle of operation of the engine. 
Therefore, the respective contact elements 48 
and 46 will be actuated to break and make 
the primary circuits, which are respectively 
connected to these elements, six times, and 

20 inasmuch as the make and break operations 
occur at different times at each of said con 
tacts, there will be twelve effective break 
and make operations for each engine cycle. 
The distributing devices “A” and “B” 

25 include the movable conductors 62 and 63, 
which are actuated at the same ratio of 
speed relative to each other, but which are 
actuated only one half as fast as the timer 
cam 51, which is operated at substantially 

30 engine speed. The means for driving the 
cam 51 at one ratio of speed relative to the 
engine crank shaft, and the movable ele 
ments of the distributing devices at a dif 
ferent ratio of speed, will be explained more 

35 fully hereinafter. 
In this connection, it should be under 

stood that the embodiment shown in the ac 
companying drawings, and described in the 
specification, has simply been selected for 

40 purposes of illustration, and in this embodi 
ment, a 12 cylinder 4 cycle engine is shown 
and described. 

However, it will be understood that this is 
not intended as any limitation, but that an 

45 engine of a different number of cylinders, 
and of a different cycle of operation may be 
combined with the present system, without 
departing from the present invention. 

It should also be understood that the 
50 mechanisms described as forming a part of 

the ignition system embodied in the present 
invention, have been selected simply for 
purposes of illustration. For instance, while 
the engine actuated timer cam has been de 

55 scribed as including three lobes, each of 
which is effective relative to two sets of con 
tacts during each engine cycle, a different ar 
rangement of the cam and contacts may be 
readily employed. 
That is, a timer cam, having six lobes may 

be readily substituted for the cam of three 
lobes and then actuating the said timer cam 
at a different speed ratio relative to the 
speed of the engine, the only requirement 

, being that the cam actuate the contacts : 

60 

are maintained in such a 
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proper number of times to secure a sufficient 
number of sparking impulses. 

It has been stated heretofore that the igni 
tion unit 25 is mounted on the engine in 
such a position that the respective distribut 
ing devices will be adjacent to the set of 
cylinders with which they are electrically 
connected. . 

One preferred embodiment of the me 
chanical constructions embodied in the pres 
ent invention will now be described, refer 
ence being had particularly to Figs. 1 to 9 
inclusive. In this connection, the ignition 
unit 25 comprises a main casing 74, which 
may be of any suitable contour, but which 
is adapted to constitute a housing for the 
operative parts of the timing and distribut 
ing mechanisms. . . 

IBy referring to Fig. 2, there is shown in 
dotted lines a driving connection between an 
engine actuated member 64 and the beveled 
pinion 65. This pinion 65 is secured to a 
shaft 73, see Figs. 2, 5 and 6, one end of 
which extends into the casing 74, and passes 
into a hollow end of a transmission shaft 
75. This shaft 73 constitutes an intermedi 
ate drive between the engine and the timing 
mechanism, and is secured to the movable 
parts of the timing mechanism by means of 
a pin 76, which passes through a straight 
slot 100 in said shaft, and also through an 
angular slot 101 formed in the transmission 
shaft 75. This pin is connected to a sleeve 
77, which in turn is connected to and adapt 
ed to be actuated by a suitable lever con- 100 
struction 90. The transmission shaft 75 is 
mounted at the opposite ends of the casing 
74, on suitable bearings 78 and 79, which 
may be of the ball type, to facilitate the 
operation of said shaft. 

It has already been explained that the 
lower end of said shaft is hollowed out to 
receive the shaft 73. The upper end of this 
shaft is also hollowed out and is adapted to 
receive the stub shaft 80, which carries, the 10 
timer cam 51, and which when mounted in 
the upper end of the transmission shaft 75, 
is so positioned that this cam 51 projects 
into a compartment 91 wherein the contact 
arms 46 and 48, together with the contact 115 
points 44 and 45, and 42 and 43 respectively, 

position as to be 
readily engaged by the lobes of the cam, 
when the parts are in operation. i 
The stub shaft 80 is provided With a 120 

curved slot 81, which lies in alinement with 
the straight slot 82, formed in the transmis 
sion shaft 75. A driving connection between 
the stub shaft 80 and the transmission shaft 75 is provided, by means of a pin which 125 
passes through the straight and curved slots 
of the stub shaft 80 and the transmission 

05 

shaft 75 respectively. This pin has connec 
tion with one end of a link 84, while the 
other end of said link is pivotally secured to 180 
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a weight member 86, this weight member in 
turn being pivotally mounted on the trans 
mission shaft 75, in any suitable manner, 
such as is shown in Fig. 5. 
This weight member is normally held in 

a determined position by means of the coil 
spring 87, Surrounding the shaft. 5, one 
end abutting against the spiral pinion 88, 
while the other end abuts against a collar or 
sleeve 89, which is secured to and carried by 
the pin and link connection heretofore de 
scribed. 
The timing mechanism, which includes the 

circuit break and make devices referred to 
heretofore, comprises in the present instance, 
two sets of contacts, one of said sets com 
prising the arm 48 and contacts 45 and 44, 
while the other set comprises the arm 46 
and the contacts 43 and 42 respectively. The 
arms 48 and 46 are pivotally mounted as at 
90 and 91 respectively, and are so posi 
tioned relative to each other that the parts 
of said arm which are engaged by the lobes 
of the cam 51, are substantially 180 degrees 
apart. The contacts 42 and 44 are shown in 
the present instance as being separate con 
tacts, so far as the mechanical structure 
goes, but these contacts are secured to a 
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common electrical connection, see for in 
stance the common terminal 41 in Fig. 10. 

However, it has been found by experi 
ments that where the contacts 42 and 44. 
were mounted on a single supporting mem 
ber, the concussion of the blow of either 
of the arms 48 or 46 against their respective 
contacts, would cause a chattering or vi 
brating of the other arm, relative to its 
contact, so that at high speeds, a chatter 
ing effect which was extremely objection 
able to efficient operation, was created. 
However, by separating these contacts 42 
and 44, this objectionable disadvantage has 
been substantially eliminated. 
The spiral pinion 88, referred to hereto 

fore, is mounted in fixed relation relative to 
the transmission shaft 75, by means of any 
suitable connection, as at 93. This pinion is 
adapted to constantly enmesh with the spiral 
gear 94, which-in turn is connected to a 
shaft 95 which extends transversely or at 
right angles relative to the shaft 75. This 
shaft 95 is suitably mounted adjacent to its 
opposite ends on bearings 96, which in turn 
are securely held in the casing 74. The ex 
treme opposite ends of the shaft 95 project 
through the respective bearings and carry 
a rotor 63, which as has been explained 
heretofore in connection with diagrammatic 
Figs. 10 to 13 inclusive, forms the movable 
part or contact of the distributing devices. 
These rotors are each inclosed within a 

compartment formed by means of the dis 
tributer heads 97, which carry the station 
ary contacts referred to heretofore, of the 
distributing mechanisms. Each of these 

vs 
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distributer heads 97 are of substantially the 
same construction, but, as has been ex 
plained heretofore, the stationary contacts 
of one of these distributer heads are in 
staggered relation relative to the stationary 
contacts of the other distributer head, as is 
clearly shown and described in connection 
with Fig. 11. 
This staggered relation of the stationary 

contacts of the distributer heads may be 
readily maintained by securing the respec 
tive heads in determined position by means 
of clips 98 of any approved construction. 
From the foregoing description, it will be 

seen that the break and make mechanisms, 
that is, the sets of contact devices and the 
engine actuated timer cam, are mounted 
within the compartment 91, which has a 
suitable inclosure 99, readily removable so 
that any suitable repairs or adjustments of 
the parts may be made. It will further be 
noted that the distributing units are 
mounted in compartments formed on the 
side of the casing 74, and have the moving 
parts thereof inclosed by the distributer 
head itself, so that upon the removal of the 
distributer heads, any suitable repairs or 
adjustments may be effected. 
From the description heretofore given, it 

will be seen that when the engine is in 
operation, the shaft 73 will tend to drive 
the shaft 75, and this shaft in turn will tend 
to drive the timer cam 51. 
The distributing mechanism, including 

the rotors 62 and 63, will also be driven at a 
given speed ratio by the spiral gear con 
nections shown in Figs. 5 and 6. It will, of 
course, be understood that by changing the 
diameters of the spiral pinions, this speed 
ratio may be changed to give any desired 
ratio which may be proper for the efficient 
operation of the system, and it will also be 
understood that in the connection shown in 
Fig. 2, between the shaft 73 and the engine 
driven gear wheel 64, the speed ratio of the 
drive from the engine to the timer cam may 
be changed likewise, to meet various condi 
tions. 

In conection with the operation of the 
ignition unit, it is generally desirable to 
provide for adjusting the timing and dis 
tributing mechanism, so as to regulate the 
time of occurrence of the sparking impulses, 
in accordance with engine conditions. 

It has already been described that the 
shaft 75 has driving connection with the 
timing cam 51, through a pin which passes 
through the straight slot 82, formed in the 
shaft 75, and the curved or angular slot 81 
in the stub shaft. 
This pin is connected to the link 84, which 

is also secured to the weight 86. This 
weight is normally in unbalanced position, 
see Figs. 6 and 7, and is pivotally mounted 
on the shaft 75. Now, it will be seen that 
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as the speed of the shaft 75 increases, this 
Weight will tend to assume a balanced posi 
tion, and the movement of the weight to 
Ward balanced position, will tend to force 
the pin upwardly and thereby effect a move 
ment of the stub shaft 80, relative to the 
transmission shaft. 75. Inasmuch as this 
stub shaft carries the timer cam 51, said cam 
will be moved relatively to the contact arms 
48 and 46 respectively. 
The above described operation will result 

in the advancing of the spark, as will be 

5 

readily understood. However, in the pres 
ent instance, the automatic control has a re 
stricted range, so that it is possible to change 
the timing of the spark by simply adjusting 
the cam 51, without adjusting any of the 
parts of the distributing mechanisms. 
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This is made possible in the present in 
stance by making the stationary contacts of 
the distributers of such diameter that for 
any range of adjustment, which can be se 
cured by the automatic arrangement hereto 
fore described, a sufficient contact between 
the movable and stationary contacts of the 
distributers, will insure the proper distribu 
tion of the sparking impulses. 
As a result of the above, the operation of 

the automatic device will only have to over 
come whatever frictional resistance there 
may be in the operation of the stub shaft 80, 
relative to the shaft 75. 

It has also been described heretofore that 
the driving connection between the engine 
driven shaft 73 and the transmission shaft 
75, is secured by means of a suitable pin 76, 
which passes through the straight slot in the 
shaft 73, and also through an angular slot 
formed in the transmission shaft, 75. This 
pin is connected to a sleeve 77, which in turn 
is suitably secured to a lever construction 90. 
This lever construction is adapted to be so 
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positioned that it may be readily actuated by 
the operator, to control the time of occur 
rence of the sparking impulses manually. 
The range of movement, of the lever con 

struction 90 is limited by means of suitable 
stops formed by the flanged member 102, 
which is secured to the casing 74. Upon 
movement of the lever 90, the sleeve 77, to 
gether with the pin 76, will be moved up 
wardly, and inasmuch as the curved slot in 
this instance is formed in the transmission 
shaft 75, and the straight slot in the shaft 
73, the transmission shaft 75, together with 
the stub shaft 80 and the pinion 88 will be 
moved ahead, relative to the movement of 
the shaft 73, so that this will result in the 
advancement of the timer cam 51, and also 
in the advancement of the rotors 62 and 63 
of the distributing devices. . 
This is made necessary in the present in 

stance, because of the fact that the range 
of the manual advance is so great that there 
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should be an equal movement of the timer 
cam 51 and the rotors of the distributers, so 
as to insure the proper operations. 
While the form of mechanism herein 

shown and described constitutes a preferred 
form of embodiment of the invention, it is 
to be understood that other forms might be 
adopted, all coming within the scope of the 
claims which follow. 
What I claim is as follows: 
1. In an ignition system, the combination 

with a plurality of primary and secondary 
electric circuits including terminals and 
spark plugs; of means for breaking and 
making the primary circuit; and a plurality 
of distributing devices for selecting said sec 
ondary circuits in a predetermined and re 
current sequence. 

2. In an ignition system, the combination 
with a primary electric circuit having a cur 
rent interrupter and an operating member 
for actuating said interrupter; of secondary 
electric circuits including terminals and 
spark plugs; and a plurality of distributing 
devices actuated to select the different sec 
ondary circuits. 

3. In an ignition system the combination 
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with a primary electric circuit; of means for making and breaking said circuit; a plu 
rality of secondary circuits including ter 
minals and spark plugs; a plurality of dis 
tributing devices for said secondary circuits, 
operable alternately and in a recurrent se 
quence to select the different secondary cir 
cuits in a recurrent sequence. 

4. In an ignition system, the combination 
with a primary electric circuit; of means for 
breaking and making said circuit; a plural 
ity of secondary circuits including terminals 
and spark plugs; a plurality of distributing 
devices for said secondary circuits; and 
means for actuating said distributing de 
vices in a recurrent sequence to select the 
different secondary circuits. 

5. In an ignition system, the combination 
with a primary electric circuit having a plu 
rality of means for breaking and making 
said circuit; a plurality of secondary cir 
cuits including terminals and spark plugs; 
and a plurality of distributers; and means 
for actuating the break and make devices al 
ternately, and actuating the distributers to 
alternately select the different secondary cir 
cuits in a recurrent sequence. 

6. In an ignition system, the combination 
with a primary circuit having a plurality 
of means for breaking and making the same; 
said means being set a determined number of degrees apart; means for actuating said 
break and make devices alternately; a plu 
rality of secondary circuits; a plurality of 
distributers including stationary and mov 
able contacts, the stationary contacts of one 
distributer being set a determined number 
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of degrees ahead of the respective stationary 
contacts of the other distributer; and means 
for bringing said distributer into effective 
operation alternately to select the secondary 
circuits in a recurrent sequence. 

7. In an ignition system, the combination 
with a primary circuit having a plurality 
of means for breaking and making the same; 
said being set a determined number of de 
grees apart; means for actuating said break 
and make devices alternately; a plurality of 
secondary circuits; a plurality of distribu 
ters including stationary and movable con 
tacts, the stationary contacts of one distribu 
ter being set a determined number of degrees 
ahead of the respective stationary contacts. 
of the other distributer; and means for 
bringing one of said means for breaking and 
making the primary circuit of one of the dis 
tributers into effective operation, concomi 
tantly, and then bringing the other means 
for breaking and making the primary circuit 
and another distributer into effective opera 
tion to select a different secondary circuit. 

8. In an ignition system, the combination 
with a plurality of primary and secondary 
circuits; of means for making and breaking 
the primary circuit; a plurality of distribu 
ters each including stationary and movable 
contacts, the stationary contacts of one dis 
tributer being set in staggered relation rela 
tive to the stationary contacts of the other 
distributer; and means for actuating the 
break and make devices of the primary cir 
cuit and the movable contacts of the dis 
tributers concomitantly, whereby the said 
distributers will be brought into operation 
alternately, to select the secondary circuits 
in a recurrent sequence. - 

9. In an ignition system, the combination 
with a plurality of primary and secondary 
circuits; of means for making and breaking 
the primary circuit; a plurality of distribu 
ters, each including stationary and movable 
contacts, the stationary contacts of one dis 
tributer being set in alinement relative to 
the stationary contacts of the other distribu 
ter; the movable contacts of one of said dis 
tributers being set in staggered relation, 
whereby the respective distributers will be 
brought into effective operation alternately. 

10. In an ignition system, the combination 
with a plurality of primary and secondary 
circuits; of means for making and breaking 
the primary circuit;-a plurality of distribu 
ters, each including stationary and movable 
contacts, the stationary contacts of one dis 
tributer being set in alinement relative to the 
stationary contacts of the other distributer; 
the movable contacts of one of said distribu 
ters being set in staggered relation; and 
means for actuating the break and make de 
vices of the primary circuit and the movable 
contacts of the distributers concomitantly, 

7. 

whereby the said distributers will be brought 
into effective operation alternately to select 
the secondary circuits in a recurrent se 
quence. 

11. In an ignition system, the combination 
with a plurality of primary electric circuits; 
an induction coil associated with each of 
said primary circuits, including a primary 
and a secondary winding; a plurality of 
secondary circuits associated therewith; of 
break and make devices for said primary 
circuits; distributers associated with said 
Secondary circuits; and actuating mechan 
nism for operating the make and break de 
vices to open and close the respective pri 
mary circuits alternately and in a recurrent 
sequence, and to operate the distributers 
alternately to select the respective secondary 
circuits in a recurrent sequence. 

12. In an ignition system, the combination 
with a plurality of primary electric circuits; 
an induction coil including a primary and 
secondary winding associated with each of 
said primary circuits; a plurality of sec 
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ondary circuits associated with each of the 
induction coils; a make and break device for 
each of said primary circuits; a distributer 
associated with the respective sets of second 
ary circuits; of actuating mechanism for 
bringing one of said break and make devices, 
one induction coil and one of the distributers 
into effective operation to secure one spark 
ing impulse and then bringing another of 
the primary circuits, another induction coil, 
and another distributer into operation to 
select another of the secondary circuits to 
generate the next successive sparking im pulse. 

13. In an ignition system, the combination 
with an electric circuit; of a plurality of 
circuit break and make devices included 
therein, disposed and spaced apart substan 
tially 180 degrees; a plurality of sets of 
secondary circuits, each including stationary 
and movable contacts, the stationary con 
tacts of one distributer being set a deter 
mined number of degrees ahead of the sta 
tionary contacts of the other distributer; a 
main operating member comprising a cam 
having contact points of equal angular spac 
ing, adapted to operate the circuit break 
and make devices alternately; and driving 
mechanism adapted to operate the movable 
contacts of the respective distributers con 
comitantly, whereby said distributers will 
be brought into effective operation alter 
nately to select the secondary circuits in a 
recurrent sequence. , 

14. In an ignition system for combustion 
engines, the combination with an engine 
having a plurality of cylinders; of an igni 
tion system including a plurality of primary 
and secondary circuits; make and break de 
vices for said primary circuit; and a plu 
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rality of distributing devices for said sec 
ondary circuits; an engine driven member 
having provisions for actuating the make 
and break devices; and a drive shaft actu 
ated by said engine driven shaft to effec 
tively operate the distributing devices alter 
nately, whereby the secondary circuits will 
be selected in a recurrent Sequence. 

15. In an ignition system for combustion 
engines, the combination with an engine 
having a plurality of cylinders; an ignition 
system therefor, including a plurality of 
primary and secondary circuits; make and 
break devices for said primary circuit; dis 
tributing devices associated with the sec 
ondary circuits; an engine driven member 
having provisions for actuating the make 
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and break devices; and a drive shaft, each 
end of which is connected with one of the distributing devices and having driving con 
nection intermediate the ends thereof with 
said engine driven member, whereby one of 
the break and make devices and one of the 
distributing devices will be actuated con comitantly to generate sparking impluses. 

16. In an ignition system for combustion 
engines, the combination with an engine having a plurality of cylinders; of an igni 
tion system therefor, including spark timing 
and distributing devices; and an engine 
driven member having driving connection 
with the timing and distributing devices, 
and having provisions for driving the tim 
ing devices at one speed ratio and the dis 
tributing devices at a different speed ratio, 
relative to the speed of the engine driven 
member. 

17. In an ignition system for combustion 
engines, having a plurality of cylinders; 
the combination with an ignition system 
therefor, including a plurality of primary 
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and secondary circuits; a make and break 
device for said primary circuit; a distribut 
ing device for said secondary circuits; and 
engine driven means for actuating the make 
and break device and the distributing device 
concomitantly, but at different speed ratios 
relative to the speed of the engine driven 
member. 

18. In an ignition system, the combination 
with primary and secondary circuits; of a timing device including coöperating contacts 
in said primary circuit; a distributing de 
vice for the secondary circuits; an engine 
driven member having provisions for open 
ing and closing the contacts in the primary 
circuit and for driving the distributing de 
vices; and means operable relative to the 
engine driven member for changing the 
operationi of said member relative to the 
timing contacts, without affecting the rela 
tion of the distributing device to the sec 
ondary circuits. 

19. In an ignition system, the combination 
with primary and secondary circuits; of a 
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timing device including coöperating contacts 
in the primary circuit; a distributing de 
vice for the secondary circuits; an engine 
driven member operable to open and close the 
contacts in the primary circuit and to drive 
each of the distributing devices; and means 
for automatically actuating the engine 
driven member in accordance with the speed 
of the engine, to change the time of open 
ing and closing the contacts in the primary 
circuit without affecting the relation of the 
distributing devices to the secondary cir 
cuits. 

20. In an ignition system, the combina 
tion with primary and secondary circuits; a 
timing device for said primary circuit; and 
distributing devices for the secondary cir 
cuits; means for automatically changing 
the relation of the timing devices relative 
to the primary circuit, without affecting the 
relation of the distributing devices to the 
secondary circuits; and manual means for 
changing the relation of the make and break 
devices, relative to the primary circuit and 
concomitantly changing the relation of the 
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distributing devices relative to the secondary, 
circuits. 

21. In an ignition system, the combina 
tion with a combustion or explosion engine 
having a plurality of cylinders arranged in 
parallel rows; of an ignition system for 
said engine, including a distributing device 
for each row of cylinders; secondary circuits 
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connected with the cylinders of one row of . 
cylinders to the respective distributers; and 
a common driving means for bringing the 
distributers into effective operation alter 
nately to select the secondary circuits of the 
cylinders in a recurrent sequence. 

22. In an ignition system, the combination 
with a combustion or explosion engine hav 
ing a plurality of cylinders arranged in 
parallel rows; of an ignition system for said 
engine, including a timing and distributing 
device mounted between the adjacent rows of 
cylinders, one of the distributing devices be 
ing positioned on each side of the timing de 
vice, and each adjacent to one of the rows of 
cylinders; secondary circuits adapted to 
connect each distributer with the cylinders 
of the row adjacent to said distributer; and 
an engine driven means for bringing each 
distributer into effective operation alter 
nately, whereby to select alternately the sec 
ondary circuits of the cylinders in a recur 
rent sequence. 

23. In-an ignition system, the combination 
with a combustion or explosion engine hav 
ing a plurality of cylinders arranged in par 
allel rows; of an ignition system for said 
engine, including a timing and distributin 
device mounted intermediate said rows, sai 
device having a removable distributer head 
connected on the opposite side thereof and 
in alinement with the respective rows of 
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cylinders; secondary terminals adapted to 
connect the respective cylinders of one row 
with one of the distributers; and a conduit 
adapted to carry the secondary terminals 
whereby the removable head will be support 
ed by said conduits when it is removed from the distributer. 

24. In an ignition system, the combination 
with primary and secondary circuits, includ 
ing terminals and spark plugs; of timing 
means for breaking and making the primary 
circuit; and a plurality of distributing de 
vices positioned on the opposite sides of the timing means. 

25. In an ignition system for combustion 
engines, the combination with a plurality of 
primary and secondary circuits; a timing 
device for said primary circuit; a distribut 
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ing device for said secondary circuits; and 
means for driving the timing device and dis 
tributing device at different speeds. - 

26. In an ignition system for internal 
combustion or explosion engines, the combi 
nation with a pair of movable contact ele 
ments; two stationary contacts mechanically 
mounted independent of each other and each 
coöperating with one of said movable con 
tacts; electrical means connecting said sta 
tionary contacts; and an engine actuated ele 
ment for operating the movable contacts al 
ternately into and out of engagement with 
the respective stationary contacts. 
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27. In combination with a multi-cylinder 
internal combustion engine; an ignition sys 
tem including primary and secondary elec 
tric circuits; an engine driven distributing 
means for recurrently establishing said sec 
ondary circuits; and a timing device includ 
ing a plurality of pairs of movable and sta 
tionary contacts, means for maintaining said 
contacts in closed position; and engine 
driven means for recurrently opening said 
contacts in such relation to the distributing 
means that the opening of each one of said 
pairs of contacts by the engine driven means 
to produce one sparking impulse, is effect 
ed concurrently with the establishing of a 
secondary circuit by the distributing means 
to distribute the impulse to the correct cyl 50 inder. 

28. The combination with a multi-cylinder 
internal combustion engine; of an ignition 
system comprising a plurality of induction 
coils; electrical connections including pri 
mary and secondary circuits; engine driven 
distributing means for recurrently closing 
said secondary circuits; and a timing de 
vice including a plurality of pairs of mov 
able and stationary contacts connected in 
said primary circuits; means for maintain 
ing said contacts in closed position; and en 
gine driven means for recurrently opening 
said contacts. 

29. A timing device for the ignition sys 
tems of internal combustion engines, com 
prising a plurality of primary make and 
break devices, each consisting of a stationary 
and a movable contact, and resilient means 
urging said movable contact against a sta 
tionary contact; an engine driven cam for 
successively separating said movable con 
tacts from said stationary contacts; engine 
driven distributing means including a ro 
tary contact member and a plurality of dis 
tributer terminals; and circuit connections 
and devices whereby upon separation of the 
contacts of each of the make and break de 
vices, a sparking impulse is produced, and is 
distributed by said distributing means. 

30. In combination with an internal com 
bustion engine including a plurality of cyl 
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inders; an ignition system including pri 
mary and secondary electric circuits; dis 
tributing means for recurrently establishing 
said secondary circuits; and a timing device 
including a plurality of movable and sta 
tionary contacts; means for maintaining 
the said contacts in closed position; and an 
engine driven cam provided with a plural 
ity of projecting lobes located an equal dis 
tance from the center of the cam and bear 
ing a predetermined relation to the number 
of engine cylinders for recurrently opening 
said contact members. 
In testimony whereof I affix my signature 

in the presence of two subscribing witnesses. 
CHARLES F. KETTERING. 

Witnesses: 
J. W. McDon ALD, 
O. D. MowRY. 
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