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ence character Oa designates a suitable source 
of direct current, such as the usual three-cell, 

10 Claims. 

My invention relates to ignition systems for 
internal combustion engines and more particul 
larly to improvements in dual ignition systems. 

It has long been recognized that, particularly 
in larger internal combustion engines, improved 
ignition of the fuel charge is obtained if two 
spark-plugs are employed in each cylinder. 
Both of these plugs may be supplied with cur 
rent from the same ignition system, but in cer 
tain cases it has been found preferable to use 

six-volt storage battery, one side of which is 
grounded at 2a. The other side of the storage 
battery is connected through an ignition switch 
4a with a timer shown schematically and des 

ignated by reference character 6a. The timer 

O 
separate systems, the chief advantage of which 
is that in the event of failure of one of the sys 
tems, the other will continue to function and 
hence at least one of the plugs in each cylinder 
will fire. Dual ignition systems of this type are 
used where reliability in the operation of the 
engine is of great importance, such as in air 
Craft engines. 

However, with dual ignition systems of this 
type, it is difficult to properly time the two sys 
tems with respect to each other so that plugs 
in any one cylinder fire at the same instant. 
If one plug fires ahead of the other, there is lit 
tle or no improvement in combustion overtha 
obtained from a single spark-plug. . 
One of the objects of my invention is to pro 

vide a dual ignition system so interconnected 
that both of the spark-plugs fire in unison, even 
though the timers of the respective SSytems are 
not perfectly timed with respect to each other. 
Another advantage of my improved system is 
that, should one of the ignition systems fail, the 
other will supply current to both of the plugs, 
whereby both plugs will continue to fire in uni 
SO. 

Further objects and advantages of my inven 
tion will be apparent from the following de 
Scription considered in connection with the ac 
companying drawings which form a part of this 
specification and of which; 

Fig. 1: is a schematic wiring diagram of one 
embodiment of my invention; and 

Fig. 2 is a similar wiring diagram of another 
embodiment of my invention. . w 

In the following description and in the draw 
ings, only three pairs of spark-plugs have been 
shown and described for the sake of simplicity, 
inasmuch as it will be perfectly obvious how ad 
ditional pairs would be connected in the sys 
tems. Like elements in the separate ignition 
Systems making up the dual system of each em 
bodiment have been given like reference char 
acters, but with the suffixes 'a' and 'b,' re 
spectively. 

Referring more particularly to Fig. 1, refer 

includes a breaker arm 8a carrying a contact 
point 200 which is repeatedly open and closed 
with respect to a fixed contact point 22a by 
means of a cam 24a, there being a condenser 
23a connected across the points. The cam is 
driven through suitable timing gears from the 
crankshaft of the internal combustion engine 
and is so timed or adjusted as to open the Con 
tacts whenever it is desired that any one of the 
plugs should fire. Contact 22a is connected to 
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one terminal of the primary winding 26a of an 
induction coil 28a, the other terminal of the 
primary Winding being grounded. The Second 
ary winding 30a of the induction coil is con 
nected by means of a conductor 32d with the ro 
tatable contact point 34a of a distributor. 36a. 
The distributor is provided with a fixed contact 
point for each cylinder of the engine. In Fig. 
1 it is assumed that the System is to be used with 
a six-cylinder engine, and consequently six con 
tacts 38a, 40a, 42d, 44a, 46a and 48a are provided. 
Each cylinder of the internal combustion en 

gine is provided with a pair of spark-plugs, and 
one plug of each pair is connected by a suitable 
conductor with a fixed contact. Of the distribul 
tor. 36a. As above stated, for the sake of sim 
plicity only three pairs of spark-plugs are illus 
trated, those connected to the distributor 36a 
being designated by reference characters toa, 
52a and 54a, w 
The contact point 34a of the distributor is ro tated through suitable timing gears by the crank 
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shaft of the engine and is so timed that it is 
in contact with one of the fixed points whenever 
a Spark is desired at the plug which is connected 
to that fixed point. Moreover, the timer and 
distributor are so timed with respect to each 
other, that the point 34a is in contact with one 
of the fixed points whenever the circuit is broken 
through the timer 6a. 
The Spark-plugs 50b, 52b and 54b are con 

nected to a similar ignition circuit including the 
distributor. 36b and a timer, 6b, both driven 
through suitable timing gears from the crank 

The two distributors and the two timers 
are so timed with respect to each other, as to op 
erate in Synchronism, insofar as this is possible. 
However, it is difficult to so adjust the timers 
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plug 50a. Inasmuch as the interconnection is 
between the low tension sides of the two ignition 
systems, the second timer to opén determines 
the instant at which both plugs will fire, as was 
the case in Fig. . - - 

Both plugs will continue to fire even though the 
battery, timer and/or distributor of one system 
fails. Inasmuch as there is a separate induction 
coil for each sparkplug, one or more of these 
could fail. Without seriously impairing the oper 
ation of the engine. 
While I have shown and described several more 

or less specific improvements of my invention, it 
is to be understood that this has been done for 
purposes of illustration only and that the scope 
of my invention is not to be limited thereby, but 

-is to be determined from the appended claims. 
What is claimed is: 
1. In a dual ignition system for an internal 

combustion engine, a pair of Spark-plugs for each 
cylinder of said engine, an electric circuit for 
supplying high tension current to one spark-plug 
of each pair, a separate electric circuit for sup 
plying high tension current to the other spark 
plug of each pair, and conductor means for in 
terconnecting said circuits so that each circuit 
may supply current to the spark-plugs of the 
other circuit. - 

2. In a dual ignition System for an internal 
combustion engine, a pair of spark-plugs for each 
cylinder of said engine, an electric circuit in 
cluding a first timer for Supplying timed high 
tension current impulses to one spark-plug of 
each pair, a separate electric circuit including a 
Second tinner for Supplying timed high tension 
current impulses to the other spark-plug of each 
pair, and conductor means interconnecting said 
circuits at points between the timers and the 
spark-plugs of the respective circuits. 

3. In a dual ignition system for an internal 
combustion engine, a pair of Spark-plugs for 
each cylinder of said engine, an electric circuit 
including a timer, an induction coil and a dis 
tributor for supplying tined high tension current 
impulses to one spark-plug of each pair, a simi 
lar electric circuit for supplying timed high ten 
sion current impulses to the other plug of each 
pair, and a conductor interconnecting said cir 
cuits at points between the timers and induction 
coils of the respective circuits, 

4. In a dual ignition system for an internal 
combustion engine, a pair of spark-plugs for each 
cylinder of said engine, an electric circuit in 
cluding a timer, an induction coil and a distrib 
utor for Supplying timed high tension current im 
pulses to one Spark-plug of each pair, a similar 
electric circuit for Supplying timed high tension 
current impulses to the other plug of each pair, 
and means interconnecting the spark-plugs of 
each pai. 

5. In a dual ignition System for an internal 
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3. 
ing an induction coil dividing the circuit into a 
low tension portion and a high tension portion, 
and means for interconnecting the low tension 
portions of said circuits. 

6. In a dual ignition system for an internal 
combustion engine, a pair of Spark-plugs for each 
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cylinder of said engine, an individual ignition 
circuit for Supplying high tension current to the 
different plugs of said pairs, each circuit includ 
ing a timer, a distributor connected to receive low 
tension current from said timer and a separate 
induction coil between each spark-plug and said 
distributor, and means interconnecting the cir 
cuits so that each circuit may supply current to 
the Spark-plugs of the other circuit. 

7. In a dual ignition system for an internal 
combustion engine, a pair of spark-plugs for each 
cylinder of Said engine, an individual ignition cir 
cuit for supplying high tension current to the 
different plugs of Said pairs, each circuit includ 
ing a timer, a distributor connected to receive 
low tension current from said timer and a sepa 
rate induction coil between each spark plug and 
said distributor, and means interconnecting said 
circuits at points between the timers and the 
Spark-plugs of the respective circuits. 

8. In a dual ignition system for an internal 
combustion engine, a pair of Spark-plugs for each 
cylinder of Said engine, an individual ignition cir 
cuit for supplying high tension current to the 
different plugs of Said pairs, each circuit includ 
ing a timer, a distributor connected to receive 
low tension current from said timer and a sepa 
rate induction coil between each spark-plug and 
said distributor, and means interconnecting said 
circuits at points between the distributors and 
the Spark-plugs of the respective circuits. 

9. In a dual ignition System for an internal 
combustion engine, a pair of spark-plugs for each 
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combustion engine, a pair of spark-plugs for each 
cylinder of said engine, an individual ignition 
circuit for supplying high tension current to the 
different plugs of said pairs, each circuit includ 65 

cylinder of said engine, an individual ignition 
circuit for supplying high tension current to the 
different plugs of Said pairs, each circuit includ 
ing a timer, a distributor connected to receive 
low tension current from said timer and a sepa 
rate induction coil between each spark-plug and 
said distributor, and means interconnecting said 
circuits at points between the distributors and 
the induction coils of the respective circuits. 

10. In a dual ignition system for an internal 
combustion engine, a pair of spark-plugs for each 
cylinder of said engine, an individual ignition 
circuit for Supplying high tension current to the 
different plugs of said pairs, said circuit includ 
ing a timer, a distributor connected to receive 
low tension current from said timer, an induction 
coil connected to each plug and a conductor con 
necting each coil to the distributor, conductor 
means connected between the conductors of the 
different circuits which supply current to the 
coils which are connected to the spark-plugs of 
said pairs, relay operated Switches in said con 
ductor means, and a manually controlled circuit 
for Operating Said relays in unison. 

ROGER, F, HORTON, 
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This application relates to the cleaning of 
creosote and more particularly to an improve 
ment in the art of cleaning creosote which in 
cludes the use of a depressant. 
One of the difficulties which arises in the treat 

ment of lumber with creosote is the development 
of impurities in the creosote which are not read 
ily removable and which require, at the present 
time, discarding of the creosote after a period of 
Se, . . . 
The most troublesome impurity is the increase 

in the so-called “coke residue" and matter in 
soluble in benzol. Most of the coke and benzol 
insolubles are forms of carbon, although a small 
amount may be dirt, wood fibre, resins, etc. The 
impurities are classified as insoluble A, insoluble 
B and insoluble C. They are due to the use of pressure, temperature, the presence of wood 
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resins, moisture, oxygen, etc., encountered un 
der, normal impregnation schedules. The Amer 
ican Wood-preservers' Association specification 
and other treating standards limit the coke 
residue and benzol insoluble because these 
may interfere with good creosote treatment. 
For instance, the AWPA specification for grade 
1 creosote (Manual Standard 4f) states: “It 
shall not contain more than 0.5% of matter in 
soluble in benzol' but it carries the following 
footnote, "Samples of creosote-taken from work 
ing tanks may show an increase in matter in 
soluble, in benzol due to treating operations. 
Such increases provided they do not exceed by 
1% the specification limits should not serve to 
CauSe rejection of the creosote for non-conform 
ity with Specifications if it can be shown that 
the original fresh oil was of specified quality.” 
The foregoing evidences the change; however, 
Once past the 1% tolerance it is necessary to 
clean the creosote. 
The term “cleaning creosote' is used in the 

industry to mean the removal of carbon and 
- Other insolubles. 

In general, more weight is given to the benzol 
inSoluble test than the coke residue test. 
Creosote is a distillate of coal-tar produced by 

high temperature carbonization of bituminous 
coal; it consists principally of liquid and solid 
aromatic hydrocarbons and contains appreciable 
quantities of tar acids and tar bases; it is heavier 
than water; and has a continuous boiling range 
of at least 125° C., beginning at about 200° C. It 
is not a single chemical, but a mixture contain 
ing a great number of compounds which may 
include phenols, cresols, xylenols, and naphthols, 
pyridines, ... acridines, benzene, toluene, xylene, 
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naphthalene, anthracene, and many others. It 
is evident that creosote is closely aSSociated With 
carbon and other complex compounds. 
At the present time the common methods to 

remove coke residue and benzol insoluble are by 
filter press or centrifuge. 
The data in the AWPA Proceedings show that 

creosote with a 1.35 per cent benzol may be 
filtered to a 0.81 per cent benzol insoluble or 
centrifuged to a 0.56 per cent benzol insoluble. 
It has been further shown that certain of the 
benzol insolubles are also water Soluble and may 
or may not be fully removed by present cleaning 
methods. . 
Both the filter press and the centrifuge have 

certain disadvantages. The centrifuge handles 
only small volumes of creosote and must be at 
tended almost constantly. The filter press is a 
very dirty operation and it requires practically. 
a water-free creosote which is difficult to obtain. 
Both processes are comparatively expensive. 
The fact is well known that part of the creosote 

fractions known as the benzol insoluble will Settle 
if permitted to stand without agitation. This 
accounts for sludge in storage and Working tank 
bottoms; however, this rarely accomplishes Sufi 
cient benzol insoluble removal to be considered 
as creosote cleaning. . . . . 

It has now been discovered that materials used 
in the mining industry as depressants in connec 
tion with water solutions of ore may likewise be 
employed to produce more rapid and complete 
precipitation of carbon and other insolubles from 
creosote to such an extent that inexpensive and 
thoroughly satisfactory cleaning of the Creosote 
may be accomplished with small percentages of 
the depressants. 
The depressants used in the mining industry 

comprise a rather wide class including alkali 
metal cyanides or other soluble cyanides, Zinc 
sulphate, sodium phosphite, starch and the alkali 
metal dichromates. 
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In the treatment of creosote these materials 
may be employed, but potassium permanganate, 
starch and potassium dichromate have been 
found particularly useful. 

Starting with dirty creosote with a 3.00 per 
cent benzol insoluble, it was found that by the 
addition of 1 per cent potassium permanganate, 
or 1 per cent starch (by weight), the matter in 
soluble in benzol after settling for 1 week was 
0.66 and 0.78 per cent, respectively, while the 
control settled to only 2.55 per cent. 
A possible theoretical explanation for the 

greater amount of sludge that was found to be 


