
R. L. BOND. 
IGNITION SYSTEM FOR MULTICYLINDER INTERNAL COMBUSTION ENGINES, 

APPLICATION FILED MAY 17, 1909, 

1,003,424. Patented Sept. 19, 1911. 

i’s Z. s 
esse e &e 3e s II. fe O 

s: 2, 5* Z AAA. . g Z - ZZig-123° 6th 
42 P4 ^ - E/E ' ' -o- -O 

- ? as 
6 y 6. (2 -- - , () 

f y 
Z s Za. 

N -7 
N 

az a 

u222 1. -2% 
O 

VZ C) 
O 

A. A if Yz - 2 
(LLIt 

(2.- V itz, t 7 40 
72 z Z. (O 

a' Z722zezza27. 

4/2.22%r Zee/26.5 Z. Zfo7-2-a 

2-ee-eeze4 o 24.4%trée &ézzy 

  

  



UNITED STATES PATENT OFFIC 
RUFUs L, BOND, OF GARY, INDIANA. 

IGNITION SYSTEM FOR MULTICYLINDER INTERNAL-com BUSTION ENGINEs. 
1,003,424. 

To all whom it may concern: 
Be it known that I, RUFUs L. BoND, a 

citizen of the United States, residing at 
Gary, county of Lake, State of Indiana, have 

s invented certain new and useful Improve ments in Ignition Systems for Multicylinder 
Internal-Combustion Engines, and declare 
the following to be a full, clear, and exact 
description of the same, such as will enable 

0 others skilled in the art to which it pertains 
to make and use the same, reference being 
had to the accompanying drawings, which 
form a part of this specification. 
In multi-cylinder internal combustion en 

gines of high power it is common to make 
use of electro-magnetically-actuated spark 
drawing devices whose operation is con 
trolled by means of a timer driven from 
some movable element so as to fire the cylin 

20 ders in proper succession. Breaking the cir 
cuit at the timer is very injurious to the timer 
and soon destroys it. It has been proposed 
to effect the breaking of the circuits in oil, 
but even this expedient does not overcome 
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with other disadvantages. 
The object of my invention is to provide 

simple and novel control system for the 
spark-drawing devices of multi-cylinder en 
gines whereby the disadvantages incident to 
the system to which I have referred are en tirely obviated. 

In carrying out my invention I so arrange 

so 

the circuits that the de&nergization of the 
aetuating or controlling magnets is accom 
pEsled by the spark-drawing devices so that 
whenever one of these devices is actuated, it simultaneously draws an arc or spark and 
interrupts the circuit of one of the actuating 

40 or controlling magnets of the series. 
The various features of novelty whereby 

my invention is characterized will herein after be pointed out with particularity in 

35 

with the accompanying drawing, wherein: 
... : Figure. 1 is a diagram showing my in 50 proved systern; applied to a four-cylinder Wi 

engine, , conditions of parts, being 
those; just before the first cylinder is fired; Fig.2 is similar to Fig.1, the controlling 
switch and some of the connections, being 55 omitted and the condition of the parts being 
that which takes place immediately after the 
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conditions indicated in Fig.1. have 

the objection noted while its use is attended 

bers a and a which are c 

claims; but, for a full understanding of 
nvention and of its objects, and advan tages.reference may be had to the following: 

detailed description, taken in connection 
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- been 
reached; Fig. 3 is a view similar to Fig. 1 
showing the condition of the parts' when the 
second cylinder has fired; Fig. 4 shows a 
form of spark-drawing device which may be 
employed; and Fig. 5 is a perspective' view 
of the movable member of the master switch. 

I have illustrated my invention as applied 
to a four-cylinder engine wherein there is a 
single spark-drawing device associated with 
each cylinder. It will, of course, be evident 
that my invention is not limited to engines having any particular number of cylinders. 
or any particular number of spark-drawing 70 
devices for any one cylinder. Neither is my 
invention limited to any one form of spark 
drawing device or to the mechanical con 
struction of the master switch. In Fig. 4 
I have, however, shown a common form of 75 spark-drawing device by way of illustration. 

Referring to Fig. 1 of the drawing, A, B, 
C and D represent the spark-drawing de 
vices of a four-cylinder engine, there being 
one of these devices for each cylinder, and 
E, F, G and H are the controlling coils for 
these devices, each coil being arranged di 
rectly above the spark-drawing device which 
it controls. The spark-drawing devices 
indicated as being of the type wh t 
are two relatively-movable contac 
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so as to draw a spark, 
ing electro-magnet is en 
tend to keep the conta 
in engagement with each 
able armatures, T, of th 
are connected to the movable cont 
a by stems U, so that when one of th magnets is energized the correspondi g con- 95 
tact pieces are moyed apart. Each of the electro-magnets is indicated as being made 
in two parts e and e', but this arrangement 
is, of course, not essential. . . . . . 

Electro-magnet E is connected in series 100 

ties. 105 

M and m. It will the , 0. is possible to maintain each electro-ma 
energized until the electro-magnet on the 

  

  



following cylinder has been energized so I 
as to actuate the spark-drawing device in 
the cylinder, so that, by means of a suit 
able master switch which will maintain the 

is imposed upon the spark-drawing devices 
10 
... done by the spark-drawing devices more 

severe than where their duty is simply to 
... draw a spark for making an ignition. Any 

suitable type of master switch, preferably of 
15 

the diagram the switch is shown in devel 
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tively upon the members N and O. One 

30 

The two sets of brushes are indicated at E, 
35 

distance less than the length of one of the 
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45 
plate N, brush H', coil e of this electro magnet, conductor m, spark-drawing device 

"50 

55 

60 

65 

tinuous rings having short laterally-extend 

connected to a brush lying in the path of 

device D, associated therewith, are still held 
apart because the electro-magnet H remains 

circuit through one electro-magnet until the 
succeeding electro-magnet has been ener 
gized, the duty of interrupting the circuits. 
is taken away from the master switch and 
without, however, making the work to be 

the revolving type driven fron some moving 
part of the engine, may beenployed. In 
oped form. and is illustrated as comprising 
a movable element made up of two insulated 
plates N and O and a series of brushes. 
The plates N and O are in the form of con 
ing sections in and o, respectively. 
P and IP are a pair of brushes connected 

to a source of current. supply indicated by 
conductors Q and Q and bearing respec 
terminal of each of the electro-magnets is 
movement of the projection n and the other 
terminal of each of the electro-magnets/is 
connected to a brush lying in the path of 
movement of the section or projection o. 

F, G, H and at E, F, G, and H2. The 
brushes of each series are spaced apart a 

sections n, o, so that each of these sections 
at times, bridges two of the brushes. . , 
In Fig. 1 the left-hand cylinder has been 

fired but the contacts of the spark-drawing 

energized, current flowing through this elec 
tro-magnet from line Q, through brush P, 

A, conductor M, coil e' of this electro-mag 
net, brush H, plate O, brush P and back 
to conductor Q. The right-hand cylinder 
is just about to fire, the brushes E' and E° 
having just come into contact with the pro 
jecting sections in and o, respectively. A 
second circuit may be traced from line. Q. through electromagnet E and spark-draw 
ing device B back to line Q. As soon as 
current flows through this latter circuit, 
electro-magnet E is energized and the spark 
drawing device A assumes the position indi 
cated in Fig. 2, namely that which produces 
a spark to fire the right-hand cylinder. 
When the spark-drawing device. A is actu ated, it not only provides a spark for firing 
the cylinder but it also, at the same time, 
interrupts the circuit for the electro-magnet 

1,003,424 
H and consequently the spark-drawing de 
vice D assumes the closed position as indi 
cated in Fig. 2... As the movable member of 
the master switch continates to revolve, the 
brushes, H and H leave the projecting sec 
tions n and o respectively, and the energiz 
ing circuit for the electro-magnet H is dis 
connected from the source of current, but 
at a time when no current is flowing there 
through. After the circuit for the magnet 
H has been thus interrupted at the master 
switch, it cannot be again connpleted, even 
when the spark-drawing device A closes, 
until the movable member of the master 
switch rotates through a suflicient angle to 
bring the sections in and o into engagement 
with the brushes H and H. The condition 
of the parts remains the same as indicated 
in Fig. 2 until the members in and o of the 
master switch come into contact with the 
brushes F and F which are connected with 
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the terminals of electro-magnet F. This 
engagement is effected before the engage 
ment with the brushes E and E° is inter rupted. Consequently electro-magnet F is 
energized before electro-magnet E is de 
energized and the deemergization of this 
latter magnet is effected at the spark-draw 
ing device B, which is included \in series 
with the electromagnet E. As soon as this 
occurs the spark-drawing device A returns 
to the closed position indicated in Fig. 3 
Then, when the sections n and o are carried 
out of engagement with the brushes E and 
Ethere can be no arcing at the master 
switch, since there is no current flowing 
through these brushes:- In the same way 
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the electro-magnets G and H are energized. 
in succession, each actuating its spark-draw 
ing device and breaking the circuit of the 
magnet which preceded it until, finally, all 
of the cylinders, have been fired and it is 
again the turn of the right-hand cylinder, 
which then is fired in the manner previously 
described. It will thus be seen that the 
breaking of the circuit for each , of the 
electro-magnets is accomplished by means 
of one of the spark-drawing devices, so that 
the master switch need only make the cir 
cuits and prevent them from being again 
closed, after having once been broken, until 
the proper time. arrives. 

105 

O 

115 

In Fig. 4 I have shown a common. form 
of spark-drawing device and its actuating 
Aft a indicating a stationary contact, 

a', a movable contact mounted upon the 

do so, holds the rod in a position wherein 
the contact at engages, with the contact a. 
e and e represent the two coils of the elec 
tro-magnet E and T represents a Eging 
'armature arranged between these coils and 
carried upon a revoluble shaft U. Upon 130 

120 

lower end of a revoluble rod R. The rod R. is provided with an arm at its upper end. 
and with a spring Swhich, when free to "... 

125. 



1,008.324 
the lower end of the shaft U is a finger u 
which, when the electro-magnet is ener 
gized, strikes against the armr and rotates 
the rod R quickly, carrying the contact a 
out of engagement with the contact a. As 
long as the magnet remains energized the 
two contacts a and a remain out of engage 
ment; but, as soon as the magnet is de 
energized, the spring returns the rod R to 

O its normal position and brings the contacts 
into engagement with each other. 

15 

While I have described in detail only a 
single preferred form of my invention I do 
not desire to be limited but intend covering 
all forms and ?rrangements which fall 
within the terms employed in the definitions 

20 
plurality of spark-drawing devices, actuat 
for successively connecting said magnets to 
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of my 
claims. 
What I claim is: 
1. In combination, supply conductors, a 

ing magnets for said devices, and means 
said supply conductors, said means includ 
ing a controlling circuit for each magnet 
containing the spark-drawing device actu 
ated by the succeeding magnet. . . . 

2. In combination, a plurality of spark 
drawing devices, actuating magnets for 
said devices, and energizing circuits for 
said magnets, each circuit including one of 
the magnets and one of the said devices 
actuated by another of said magnets. 

3. In combination, a plurality of spark 
drawing devices, a controlling magnet for 
each of said devices, energizing circuits for 
said magents, each circuit including one of 
the magnets and one of the said devices 
controlled by another magnet, supply con 
ductors and means for connecting the ener 
gizing circuit of each magnet to said sup 
ply conductors before disconnecting the circuit containing the spark-drawing de 
vice corresponding to the circuit which is 
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being connected. . . y 
4. In combination, a plurality of spark 

drawing devices, a controlling magnet for 
each of said devices, controlling circuits for 
said magnets, the controlling circuit for 
each magnet including one of said devices 

invention constituting the appended 
controlled by the succeeding magnet, and 

which is controlled by another of said mag 
nets, supply conductors, and means for suc cessively connecting said controlling cir 
cuits to said supply conductors, said means 
being constructed and arranged to connect 
each circuit. before disconnecting the one containing the spark-drawing device corre 
sponding to the circuit which is being con 
nected. 

5. In combination, a plurality of spark drawing devices, a controlling magnet for 
each of said devices, energizing circuits for 
said magnets, SPE conductors, and a 
switch mechanism for E". said cir cuits successively to said supply conduc 
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tors, each of said circuits containing one of said magnets and the spark-drawing device 
said switch mechanism being so constructed 
and arranged as to connect each circuit to 
said source before disconnecting another of 
said circuits. - 

6. In combination, a plurality of spark drawing devices, actuating magnets for 
said devices, each of said magnets being 
connected in a circuit in series with one of 
said devices actuated by another of said 
magnets, a source of current, and means 
for connecting said circuit successively to 
said source. 

7. In combination, a plurality of spark. 
drawing devices, actuating means for said 

d r a devices, coatolling circuits for said actuat 
ing means, each of said controlling circuits 
containing one of the said devices con 
trolled by another of said circuits, supply 
conductors, and means for connecting said 
circuits successively to said supply con 
ductors, said means being constructed and 
arranged to connect each circuit before dis 
connecting the one, containing the spark 
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controlling device controlled by the circuit 
which is being connected. 
In testimony whereof, I sign this specifi 

cation in the presence of two witnesses. 
RUFUS L. BOND. 

Witnesses: 
WM. F. FREUDENREICH, 
H. S. GAITHER. 


