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7o all whom it may concern: . -
Be 1t known that I, Fraxx W. SPRINGER,
a citizen of the United States; residing at

Minneapolis, in the county of Hennepin and
State of Minnesota, have invented certain

-new and useful Improvements in Igniting

systems for Explosive-Engines; and I do
hereby declare the following to be a full,
clear, and exact: description of the invention,
such as will enable others skilled in the art
to which 1t appertains to make and use the

- salle. . )

My invention has for its objeCt to improve

~ the construction and increase the efficiency
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of ignition systems for explosive engines,

and 1s particularly directed to the improve-
‘ment of 1gniting systems for multi-cylinder

engines wherein a “ distributer ” and a non-
vibrating sparking coil are employed.

The 1nvention consists of the novel de-
vices and combinations of devices herein-
after described and defined in the claims.

In starting an explosive engine and before
1t has acquired any considerable speed, a
large 1gniting spark is desirable because of

~unfavorable conditions, such as low tem-
perature and imperfect explosive mixture.
A constant voltage source, such as a battery,

working with a non-vibrating jump spark
coll or ordinary touch spark coil gives this
result under the ordinary or commonly used

- arrangement, but with such arrangement,
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under mcreasing speeds of the engine, the
spark continues to become smaller and
smaller, because of the decreasing interval

~of time of contact between the circuit clos-

g members 1n the igniting system. Under

- hagh engine speeds, a large spark is desirable
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to msure quick ignition, because, as is obvi-

ous, at .such high speeds, the intervals of

tinie between sparks and the time consumed

by each working stroke of the piston becomes

very short. In practice, I have found that
the best results can be obtained by the pro-
duction of sparks that decrease in size when
the engine speed is increased from zero to a

predetermined low or moderate running

speed, and which. begin to increase in size
before the engine speed has increased to the
maximum or normal speed. When .a’bat-
tery or constant potential dynamo is used
to supply current to the agitation sys-
tem, sparks of increased size, under increas-
ing engine speeds, can be produced only by
increasing the duration or actual interval
of time of contact between the circuit closing

contacts of the ignition system. This re-

sult can not, of course, be obtained by main-

taiming a constant interval of time of con-
tact. This gradual increasing interval of
contact I obtaln in my improved ignition
system by a device which is arranged to in-
crease the arc of contact between the said
contact members at a greater speed than the
increase in speed of the engine above a cer-
tain desired speed. - -' L

My 1mproved sparking apparatus, as illus-

trated 1n the drawings and hereinafter de-
scribed 1n 1ts preferred form, involves a dis-
tributer (for a multi-cylinder engine); a
main timer; an auxiliary timer, a governor

tor adjusting the contact controlling ele-
ment of the auxiliary timer with respect to
the contact controlling element of the main
timer; a non-vibrating sparking coil; -and
a constant source of electrical energy, such
as a battery, or a constant potential dynamo,
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or a battery and dynamo working conjointly.

Also the governor is preferably arranged to
cut 1n resistance at very slow speeds, so that

the battery will not be seriously depleted
while starting the engine, owing to the long
time of contact. A condenser 1s also pref-

‘erably placed in the distributer for the pur-

pose of increasing the intensity of the spark.
This I believe to be a novel arrangement.
The invention is illustrdated in the accom-

80 .

85

panying drawings, wherein like characters -

indicate like parts throughout the several

. VIewS.
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Referring to the drawings, Figure 1 is a |

vertical section taken through the combined
| distributer, timer and governor, some parts

being left in full. Fig. 2 is a horizontal sec-
tion taken approximately on the line 2? 22 of
Fig. 1. Fig. 3 is a horizontal section_taken

1, and Fig. 5 1s a horizontal sectiop taken on
the line 2° 2° of Fig. 1. - '

In connection with Figs. 3, 4 and 5, the
non-vibrating jump spark coil is shown dia-
grammatically, and the proper connections
between same and the various parts of the
distributer, timer and governor, shown in

the said three viéws, are illustrated. The
combination distributer, timer and governor,.

in this preferred arrangement, comprise
three cup-like sections 1, 2 and 3 that are set
one on top of the other and rigidly secured
together by bolts, or other suitable means,

not shown. Section 1 1s constructed of suit-
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on the line #® 2® of Fig. 1. Fig. 4is a hori-
zontal section taken on the line »* 2* of Fig.
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able insulating material, while the sections 2 | . Resting upon and secured to the bottom

and 3 are preferably constructed of metal.
Extending axially ypward through the
bottoms of the three sections 1,2 and 3, 1s an
engine driven shaft 4, which, for a two
stroke cycle engine, would be driven at the
same speed as the engine drive shaft, and
for a four stroke cycle engine would be given
one rotation for each two rotations of the en-
gine crank shaft. On the shaft 4 1s a collar
5 that engages the bottom of the case section
2 and supnorts the entire case, made up of

three sections 1, 2 and 8. The said case,

however, does not rotate with the shaft 4,
but is, in practice, arranged to be secured
against rotation in any one of several posi-
tions. This feature of adjustment, however,
does not relate to my present invention, and
may be the usual arrangement, including a
hand piece 6 shown as secured to the case

~section 2. The case section 1 1s shown as

provided with a cover 7 of insulating ma-
terial, to the under central portion of which

" is secured a spring contact 8. A head 9 of
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insulating material is secured to the upper
end of the shaft 4, and rotates with said
shaft, within the case section 1. A metallic
distributing arm or finger 10 1s secured to
and projects radially
head 9, the inner end thereof being extended
upward in line with the axis of the shaft
4-and having constant engagement with the
spring contact 8. .

The distributer, as shown, is designed for
a four cylinder engine, and hence four seg-
mental metallic terminals 11 that are se-

cured to the inner surface of the insulating |

case section 1, are spaced on quarters. ~The
outer extremity of the distributing arm 10,
is arranged to pass nearly or quite into con-

tact with the said terminal plates 11 under

the rotary movement of the shaft 4. To pro-
vide the condenser above referred to, a me-

~tallic conducting plate, preferably in the
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form of a ring or band 12, is placed around
the insulating case section 1. This band
12 is grounded through the case 3, shaft 4
and metallic parts (not shown) of the en-
oine, and is preferably made adjustable up
and down upon the case section 1, so as to
locate more or less of the said band opposite

to the several terminal plates 11, and there-

by vary the electrostatic capacity of the

condenser. | o
The bottom of the case section 2 is ex-

tended upward in the form of a sleeve 2*

that surrounds and forms a bearing for the

upper end of the shaft 4. Rigidly secured
to the shaft 4, above the sleeve 27, 1s a sleeve
13, the lower portion of which is enlarged
so that ‘it extends over but out of contact
with the sleeve 22, At its lower extremity,
the sleeve 13 carries a segmental rotary con-
tact 14, hereinafter designated as the main
contact. |

om the insulating |

of the case section 2, is a disk-like support-
ing plate 15 of insulating material, on the

upper surface of which 1s rigidly secured a

metallic conducting ring 16. Contact
brushes, as shown, in the form of leaf
springs 17, are secured and electrically con-
nected at their outer ends to the metallic
ring 16, In the present instance, there are
four of these brushes, and each is provided
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with an inwardly projecting contact piece

18. The contact pieces 18 are located on
quarters, and normally stand 1n positions to
be engaged by the main contact 14. As
shown, the inward movements of the free
ends of the brushes 17 are limited by stop
pins 19 on the insulating plate 15, and the
said brushes are yieldingly pressed inward
by springs 20, this construction being best
shown in Figs. 1 and 4. The brushes 17
are hereinafter designated as the main
brushes. The main contact 14 and main
brushes 17 constitute the controlling ele-
ments of the so-called main timer.

Within the case section 2 is a body of
liquid oil, indicated by the character z. The
main contact 14 and the main brushes 17
are submerged in this body of oil. To pre-
vent splashing of the oil, it 1s preferably
covered by a reinforced disk 21 of felt or
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other suitable material, which, as shown,

rests upon and is supported by the shoulder
of the sleeve 13. |

Located in the upper portion of the case
section 3, and secured, as shown, to the
bottom of the case section 2, is a ring 22 of
insulating material. To the under surface
of this ring 22 is secured a metallic con-

100

ducting ring 23, and to said conducting ring

is attached four brushes 24, which, as shown,
are duplicates of the main brushes 17 above
described, and, like the said brushes 17,

are provided with contact pieces 25, and by

‘springs 26 are pressed outward against stops

27, which latter are applied to the msulat-
ing ring 22. The brushes-24 are hereinafter

designated as the auxiliary brushes.
Mounted to rotate on the shaft 4, just be-

low the collar 5 thereof, is a sleeve 28 that

carries a segmental contact 29, correspond-
immg 1n dimensions and shape closely to the

‘main contact 14, and hereinafter designated

]

A

as the auxiliary contact. This contact 29
is adapted to be thrown into engagement 1n
succession with the contact pieces 25 of the
auxiliary brushes 24. The rotary sleeve 28
is provided with depending ears 30 at di-
ametrically opposite points. The auxiliary
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contact 29 and auxiliary brushes 24 consti-

| tute the controlling elements of the so-called

auxiliary timer.

The parts of the governor proper will
now be described. The numeral 31 i1ndi-
cates a sleeve which 1s rigidly secured to the
shaft 4, and 1s provided at diametrically op-
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pOSIte pomts with de ndmg 11 31“
which the arms 32 .of the governor balls 33
‘are pivoted.  These governor balls 33. are

connected by light links 34, one to each of

the de endmg ears 30 of the rotatively ad-

]ustable sleeve 28. Also the two governor

balls 33 are yieldingly conmected, prefer-

ably by a pair of coiled springs 35, shown as _

attached to pin-like projections 36 thereof,
as best shown in Fig. 2. Mounted to shde
-on the shaft 4 below the sleeve 30, 1s a cir-
cuit maker and breaker in the form of a

collar 87, which has three peripheral flanges |

38, 39 and 40. The short inwardly extend-
ed portions of the governor arms32 work in

~ the groove between.the flanges 38 and 39,

and when the governor balls move outward
cause the collar 37 to rise, and when- they

- moveé 1Inward, they cause the sald collar to

20

again lower.

The numerals 41 and 49 indicate a palr of_

spring contacts, shown as secured to insu-

- lating post 43 located within the case section

25

3. The free end of the spring contact 41 |

1s engaged by a flange 39 of the collar 37,

“and 1 the normal positions of the pfu'ts

shown 1n Fig. 1, is held out of engagement

- with the contact 42. These cofftacts 41 and

42, as will hereinafter ap%)ear, afford means
for- cutting 1n and out of the primary cir-
cuit of the ignition system a resmtance coil

432, shown only in Fig. 5

35
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The numerals 44 and 45 indicate a palr of
spring contacts shown as secured ‘to.a post

46 located within the case sectmn 3. 'These

contacts 44 and 45 normally are in engage-

ment, as shown in Fig. 1, but they are adapt-
ed to be separated by "the engagement of

the collar flange 40 with the free end of the
contact 44, when the collar 37 1s moved up-
ward to an extreme position, under an ex-
cessive engine speed. As will hereinafter
appear, these contacts 44 and 45, when sepa-

‘rated, open the primary circuit of the igni-

45

tion system and render the system, for the

* time being, ineffective to ‘produce 1gn1t1ng
- sparks

50
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~ard construction may
a jump spark coil is illustrated diagram-
matically in connection with Figs. 3, 4 and
- . 5, wherein the number 47 indicates the pri-

A non~ﬁbrat1ng ]um%SPark coil gf stand-
e employed. Such

mary coil, the numeral 48 the secondary coil,
and the numeral 49 the condenser. One
terminal of the primary coil 47 i§ connected,

- by a wire 50, to one pole of a battery or |
~ other source 0f electrical energy. The other

~pole of the battery 1s connected by a wire 52
 to the conducting ring 16. (Fig. 4).

The conducting ring 23 is connected
wire 53 to the contact 42 (Figs. 1 and 5)

‘The contact 41 1s connected by wn‘e 54 to
‘the contact 45, and the contact 44 is con-
‘nected by ere 55 to the other terminal of
the prlmm'y 0011 47 The rwstance coﬂ 43“:

™ n
L)

3

960593-" I 8

a.lready noted (see Flg 5), 1s constantly
- connected to the two wires 53 and 54. The
resistance coil 43* is preferably adjustable.

A wire 56, having a switch 57, connects
the wire 55 (when the said switch is closed) 79
with the ground, through the case section
2 and shaft 4. Normally the switch 57 1s
Open but 1s adapted to be closed, in case
of damage to the auxiliary timer, shown in
Kig. 5, to thereby short circuit the same and 75
to permlt the main timer, shown i in Fig. 4,
to be used as the ordinary timer. - .~

One terminal of the secondary” coil 48 is
connected to one terminal of the; primary
coil 47, and hence to ground, while'the other geo

) ~'term1na.1 of said second coil is connected by

wire 58 to the contact 8 (Flg 1), and hence
to the distributing arm 10. . '
The terminal plates 11 of the dlstrlbuter
(Figs. 1 and 2), are connected by wires 59 g5
in the usual way, to the insulated electrodes
of the correslmndmg spark plugs of the re-
spective cylinders not shown. - -
Operation: For the purposes of illustra-
tion, we will assume that the shaft 4 and 90

parts carried thereb , to-wit, the distribut-
ing arm 10, the main and aumhary timers, -

and the governor are rotated in the direction

of the arrows marked adjacent to Figs. 3, 4
and 5. - We must also, of course, assume that 95
the switch 57 1is Open We Wlll further as-

sume that the battery or source 51 is a con-

stant E)otentlal source of electrical energy.

By reference to Figs. 4 and 5,1t will be noted
that the main contact 14 in respect to the 100
main -brushes 17, 1s set ahead of the auxil-
1ary contact 29 1n respect to the auxiliary

brushes 24. The position shown in Figs. 4
‘and 5 may be assumed to illustrate a condi-

tion under medium engine speed with the 10s
auxiliary contact 29 just brought into an
engagement with the contact piece 256 of an =
aumhary brush 24, at which time the central
portion of the main contact 14:1s In an en-
oagement with the contaet piece 18 of the 110

corresponding main brush 17. The dis-

tributing finger+10 (Fig. 3) at such time .

moves over or across the corresponding ter-

minal plate 11. As'is evident, the primary
circuit will be closed and ma,gnetlc energy 115
will be stored up in the primary coil 47 only
while both the main and auxibary contacts
14 and 29 are in contact with their respec-
tive brushes. It will ‘also be understood

that with the main contact set ahead of 120

the -auxiliary contact, the primary circuit

“will be broken and the igniting spark pro--
“duced, when the main contact 14 passes |

ont of engagement with the contact piece

18 of the respective main brush 17. Other- 125
-wise stated, the time- of closmg the pri- -

mary circuit is controlled by the auxiliary
contact 29, and the time of break or. open-

‘Ing of the primary circuit is: controlled by
‘the main’ eontact 14. -Also it follows that 130
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the length of arc of contact, during which |

the primary circuit is closed, 1s controlled by

~ the time during which both the main and
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the coOperating brushes.

auxiliary contacts have coincident engage-
ment with their respective brushes.
coincident contact, and hence the so-called
arc of the circuit closing contact, i1s deter-
mined by the relative positions of the said
maln and auxihiary contacts with respect to

the said two contacts be so set that they
simultaneously engage and simultaneously
disengage their respective brushes, the maxi-
mum arc of circuit closing contact would be

accomplished. The minimum arc of circuit

closing contact i1s accomplished when the
auxiliary contact 29 is set backward with re-

spect to the direction of its rotation so that it |

engages a second brush 24 when the main

contact 14 1s about to leave contact with the

corresponding main brush. The governor is
so constructed and set that the balls 33 will

- commence to move outward, against the ten-

25
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~ sion of the springs 85, when the engine has

acquired a desired low running speed. When
the governor balls 33 move outward, they

cause the sleeve 28 to rotate shightly on the

shaft 4, thereby causing the auxiliary con-
tact 29 to advance in the direction of its ro-

tation, thus increasing the arc of coincident

contact in the two contacts, and thus, of

~_eourse, increasing the arc through which the

30

~ tact which would result from increasing en-

40

primary circuit 1s closed. This relative ad-
vancing movement or adjustment of the aux-
1liary contact, and the resulting increasing
arc of coincident contact compensates, to an
extent depending on the amount of said ad-
justment, for the decreasing duration of con-

gine speed. When a constant source of elec-

.. trical energy 1s employed, in order to obtain
~ a-spark of increasing size, as the engine

45

‘creases faster than the said engine speed, and |

50

speed increases, the auxiliary contact 29 must

be advanced fast enough to give a coincident
arc of contact in the two contacts that in-

so that there will be an actual increase in
the duration of time during which the pri-

mary circuit will be closed under increasing
engine speed. This result 1s accomplishe

by the action of the governor, and in the
particular construction described 1s due to

. the arrangement of the governor balls, their

09
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levers and coOperating connections. It 1s

istant from the axis of the

the governor weights from the shaft, which
distance increases with the engine speed.
Inasmuch as the spring force increases only

as the distance that the governor balls move |

outward from their initial position while the

> centrifugal force of the governor balls -

This |

To illustrate, if !

| gag
| brush 17.

- evident that the %overnor balls will tend to |-
“move outward or

shaft 4 with a force directly proportional to
the square of the speed of the govérnor balls |
or weights and directly as the distance of |

960,508

creases as the square of the engine speed, or
even at a greater rate, as above shown, 1t 1s
evident that the-arc of contact will increase
at a faster rate than the increase of the en-
oine speed above that predetermined speed
at which the centrifugal force just balances
the spring tension of the governor. .Further,
the stiffer the adjustment of the springs, the
higher will be the speed at which the arec of
contact begins to increase. The initial out-
ward movements of the governor balls 33
raises the collar 87, and permits the spring
contact 41 to engage the contacts 42, and
thus short circuits the resistance coil 43. By

this arrangement, the resistance coil 43 is’

thrown into_.the primary circuit, when the
engine is stopped and when the engine 1s
running at slow speed, as-in starting. When
the resistance coil 43 is short-circuited the
size of the spark will be instantly increased
to a considerable extent.- When the engine
speed Las been increased to a predetermined

maximum, the lower flange 40 of the collar
37 will engage the spring contact 44 and thus
| separate the same from the contact 45, there-

by opening the primary circuit and prevent-
ing the further production of igniting

sparks, until ithe engine speed 1s again de-

creased. - )
The purpose of the o1l z in the case section
2, is to smother the spark which 1s produced
when the main contact 14 moves out of en-
ement with the contact 18 of a main
The said oil also gives good lu-
brication. S | .-
The above illustrations have assumed the
source of electrical energy to be of constant
potential. When a variable potential dy-

70

70

80

85

90

95

100

namo, which gives a constant increase of

‘voltage as the engine speed increases, 15 em-

ployed, this constantly increasing voltage,
to some extent compensates for the mcreas-
ing engine speed, so that the advance of the
auxiliary contact 29 should be less than that
above described. In fact, 1n thig latter
noted arrangement, the auxiljary contact 29
should be then advanced so as to give an 1n-
creasing. coincident arc of circuit closing
contact, less than sufficient to maintain a
constant duration of time of circuit closing
contact, but sufficient, nevertheless, to give
sparks of the desired increasing size, under
increasing engine speeds, above a low or
predetermined running speed. v

- In applying the invention to a touch
spark ignition system, neither the distrib-
uter nor the parts designated as the main
timer would be employed. The sparking
electrodes in the cylinder or cylinders would
be operated in point of time of contact and
separation to correspond approximately to
the time action of the said main timer, and
the auxiliary timer and governor would co-
operate therewith to produce sparks of in-

| creasing size under increasing engine speeds.

108
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. varying engine speeds, substantially as de-
scribed. R | o

15
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1. In an igniting system for 'explosive en-
gines, the combination with a main timer

‘and an auxiliary timer codperating to pro-

duce a coincident circuit closing arc of con-

circuit closing contact, of a governor oper-

- ative to adjust the said contact of said auxil--
“lary timer with respect to the circuit closing

contact of said main timer, to thereby vary
the. circuit closing arc of contact under

- 2.-In an igniting system for mﬁlti-cylﬁin-
der explosive engines having primary and

‘secondary circuits, the combination with a

- distributer in the secondary circuit of said

20
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system having a rotatively adjustable. case,

~ of a circuit controlling timer in the primary

circuit of said system, and an electrical con-

“denser applied to said adjustable case of.
- said distributer and cooperating
terminals thereof, substantially as described.

“with the

3. In an igniting system for multi-cylin-
der explosive engines having primary and

" secondary circuits, the combination With
~ circuit controlling timer in the primary cir-

cuit of said system and a distributer in the

secondary circuit, of an adjustable electrical

condenser applied to said distributer and co-

operating with the terminals thereof, sub-
. stantially as described. |

4. In an igniting system for explosive en-

gines, the combination with a casing and an
) into said cas-

engine driven shaft extending
ing, of main and auxiliary circuit’ control-

ling timers arranged to produce a coincident |

- circuit closing arc of contact, the said two

" tact, each of said timers comprising a rotary |

gines, the combination

b . "'ll

[

| timers ha:n.rm%t circuit closing contacts driven
2

by said shaft, and a centrifugal governor

driven by said shaft, and operative to adjust

the contact of said auxiliary timer with re-

40

spect to the contact of said main timer,allthe - -

said _ ) .
substamially- as _deScribed. -

5. In an 1gniting system
gines, the combination with a receptacle

having an outwardly spaced depending por-

parts being located within said casing,

for explosive en- -

45

‘adapted to contain oil, of a circuit control-
ling timer comprising a contact brush, a ro-
tary shaft, a sleeve carried by said shaft and

50

tion, and & contact carried by the lower por- |
tion thereof, the said brush and contact and-

the lower portion of said sleeve being sub-

merged in the liquid oil contained 1n the
‘said receptacle, substantially as described. -

6. In an igniting system for explosive en-
. with a.receptacle
adapted to contain oil, of 2 circuit confrol-

ling timer comprising a contact brush, a ro-
' tary shaft, a sleeve carried by said shaft and

55

60 _'_

having an outwardly spaced depending por-

“tion provided with a contact for codperation.
with said brush, said brush and contact and

the lower portion of said sleeves being sub-

‘merged in the liquid oil contained in said
receptacle, and a disk-like shield overlying

the liquid oil contained in said receptacle,
substantially as described. - | -

" In testimony whereof I affix my signature 70
in presence of two witnesses. .

- M. E. Ro~ney,

© FRANK W. SPRINGER. |
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