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HGNITION APPARATUS 
Ciharles Messerschmidt, Westbrock, Conn, 
Application June 2, 1945, Serial No. 59,276 

(Cl. 200-31) 4 Claims. 
1. 

This inwention relates to improvements in igni 
tion apparatus and more particularly to ignition 
apparatuS for internal combustion engines. 
One object of this invention is to provide an 

improved ignition apparatus of the general type 
set forth in my Patent No. 2,377,353 of June 5, 
1945. 
Another object of this invention is to provide 

an improved ignition apparatus provided with 
improved means Which Wisibly indicates each time 
a Spark passes to a spark plug of the engine. 
Another object of this invention is to prowide 

an improved ignition apparatus of improved 
Simplicity and reliability of operation. 
With the above and Other objects in View, as 

Will appear to those Skilled in the art from the 
present disclosure, this invention includes all fea 
tures in the Said disclosure Which are nowel over 
the prior art. 

In the description and claims, the Warious parts 
and steps are identified by specific terms for Con 
Wenience, but they are intended to be as generic 
in their application as the prior art Will permit. 

In the accompanying drawings forming part of 
the present disclosure in which certain ways of 
Carrying Out the in Vention are Shown for illus 
tratiVe purpOSeS: 

Fig. 1 is a front wiew, mostly in elevation, ilus 
trating one embodiment of ignition apparatus 
made in accordance With the present invention; 

Fig. 2 is a Sectional View along line 2-2 of 
Fig. 1; 

Fig. 3 is a top plan View of Fig. 2, With the 
cover removed; 

Fig. 4 is a Sectional View Online 4–4 of Fig. 2; 
Fig. 5 is a Sectional view Online 3–5 of Fig. 2; 
Fig. 6 is a fragmental top. plan wiew of the con 

ductor-ring; 
Fig. 7 is a Sectional view online T-T of Fig. 2; 
Fig. 8 is a top plan wiew of the rotatable dis 

tributor-means or member; 
Fig. 9 is a Sectional View On line 9-9 of Fig. 

8, with certain parts in elevation; 
Fig. 10 is an enlarged Sectional View Oh line 
0–3 of Fig. 9; 
Fig. 11 is a top plan wieW of the flexible Spring 

disk circuit-breaker actuating-means; 
Fig. 12 is a front elevation of Fig, 11; 
Fig. 13 is a top plan View of the flexible Spring 

member carrying the movable contacts of the 
circuit-breaker; 

Fig. 14 is a perspective View of the cup-member 
which carries the fixed contacts and Which alSo 
receives the condenser Within its cup-portion; 

10 

2 
Fig. 15 is a perspective wiew of the induction 

coil unit; and 
Fig. 16 is a modified constructich adapted to 

perform the functions of both of the parts illus 
trated in Figs. 11 and 13. 

Referring to Figs. 1 to 15 of the drawings in 
clusive, showing the particular form of the in 
Ventich chösen for illustration therein, the igrii. 
tion device or apparatus includes a hollow support 
26. in. which is mounted an induction-coil or in 
duction-coil unit 2f and a condenser 22. A cir 
cuit-breaker 23 and a distributor 24 are also car 
ried by the hollow support 28. As Will presently 
appea?", the particular ignition device ilustrated 
in the drawings is adapted for a six-cylinder 
engirie. 
Thé hollow Support 20 is preferably mäde of 

mölded plastic insulating material Such, for ex 
| ample, as Bakelite, with a number of inserts 
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molded therei? as Will presehtly be described. A. 
tube 25, which may be of Self-lubricating bronze, 
may bé provided with a knurled outer surface 
portion at its lower end-portion to make firm 
engagement with the plastic material molded 
therearound. A stud 26 is welded or otherwise 
secured at 27 to the tube 25, the inner portion of 
the stud 26 being embedded in the molded plastic 
material, and the Outer end 28 being screw 
threaded to receive anut 29. Another stud 36 has 
an angular inner end 3 i welded or otherwise 
secured at 32 to an annular U-shape trough-like 
terminal 33, the inner portion of the stud 30 and 
the U-shape terminal 33 being embedded in the 
molded plastic material, and the outer end 34 of 
the stud 30 being screw-threaded to receive a nut 
35. Also formed as a molded-in. part of the 
molded hollow support 20, is a conductor-ring 36 
which has an outer annular ring-member 37 and 
an inner annular ring-member 38, with the two 
ring-members 37 and 38 connected by a bottom 
web 39 provided with holes 49 therethrough to 
provide passage Ways for the plastic material to 
extend through to interconnect the molded plastic 
portions of the Wall 4 i of the hollow Support 20, 
Which are located above and below the Web 38. 
The hollow Support 20 is also provided With Six 
molded passageways 42, each of Which at the 
loWerend is large enough to receive one of the Six 
high-tension cables 43, and at its upper end 
portion is of a, size or diameter to permit free 
sliding entrance of One of the Six ScreWS 44, 
Which aré ScireWed anong the Wires Of the end:S 
of the Cables 4:3 to secure the cabl?s firmly in 
place, and which serve as terminals to receiv? 
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high-tension current at their heads and pass it 
into the Wires of the cables 43. K. 
The induction-coil 2 i has a central insulatión 

tube 45, the hole 46 of which is large enough to 
permit the insulation-tube 45 to freely Slide on 
and off of the pipe or tube 25. Surrounding the 
insulation-tube 45 is arranged a magnetic core 47 
formed of soft iron Wires 48, the soft iron core 
47 being surrounded by a tubular insulation-cow 
ering 49. Around the insulation-covering 49 is 
wound a primary wire coil 50, around Which is 
a tubular insulation-covering 51, and around the 
latter is the Secondary Wire coil 52 Which, in turn, 
is surrounded by a tubular insulation-COVering 
53. The induction-coil 2 i has a metal terminal 
plate 54 on its lower end Surface which has One 
end of the Wire 55 of the primary coil 50 Soldered 
or otherwise connected to it. The Other end of 
the Wire 55 of the primary coi? 50 is Soldered Or 
otherwise connected to a metal terminal-ring 56 
which does not form a complete Circle but has a 
gap such as 57 (Fig. 15). One end of the Wire 
58 of the Secondary-coil 52 is connected to the 
ring-terminal 55, and the other end of the sec 
ondary wire 58 is connected to the resilient sheet 
metal terminal 59 which is suitably Secured at 
the Side of the induction-coil 21. 
The condenser 22 is of hollow ring-like form 

and may be made of usual Construction With One 
set of tinfoil Strips or Strip-edges 60 projecting 
downwardly, and another Set of alternate tinfoil 
Strips or Strip-edges 6 i projecting upWardly, With 
layers Of insulation Separating the Strips Orlayers 
Oftinfoil. 
The distributor Or distributor-means 24 in 

cludes the main Supporting- or carrying-member 
63 made of Spring sheet metal. The carrying 
member 63 haS a depressed Spring-tongue 64 pro 
Wided With a hole 65 having a fat edge 66 for a 
purpose to be later described. Each of the Oppo 
Site Spring Side-portionS 67. Of the member 63 iS 
proVided With a preSSed-up locking-lug 68. The 
member 63 is alSo provided With a pressed-out 
Stiffening-rib 69. One end of the member 63 iS 
formed up into a cylinder or stud-shaft portion 
70 On Which is mounted a roller 7 i Which is freely 
rotatable on the stud-shaft 70 and has a project 
ing hub-portion 72. A Satisfactory embodiment 
Of the member 63 has been ma de Of tempered 
Sheet tool Steel Of about .022' thickness. The 
roller i 1 may conveniently be made of hard fiber 
or plastic. A cylindrical Sleeve-member 73 pref 
erably of metal to provide ample weight, has a 
preSS-fit Or the like With the hub 72 Of the roller 
* . A coil-spring 74 is held under compression 
With One end against the metal SleeWe 73 and the 
Other end against a Washer 7,5 held in place by a 
Cotter pih: 7.6. The Other end Of the member 63 iS 
provided With a doWn Wardly-extending annular 
flange 17 which has a press-fit around the out 
Side Of an annular sleeve 78 Which may be Of 
heavy metal Such as brass or Steel to aid in coun 
terbalancing the weight of the metal sleeve 
member 73 When the member 73 is in its normal 
Operation of rotation. The SleeWe 78 has a preSS 
fit or is otherwise tightly Secured On a transpar 
ent or translucent plastic tube-member 79 as, for 
example, by being in molded-On relation there 
With. The upper end Of the Sleeve 78 iS ScreW 
threaded at 80 to ScreW-threadedly receive a clo 
Sure-nut 8 | which may, if desired, be made of 
heavy metal to giwe additional Counterbalancing 
effect. A conductor 82 may be made of spring 
Wire Such, for example, as piano Wire, and haVe 
its two ends connected to a metal cup-member 
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83 by riveting, welding, brazing orotherwise, and 
the cup-member 83 and the ends of the Wire-con 
ductor 82 are molded in place aspart of the mold 
ed transparent plastic tube-member 79. A me 
tallic wire spring 84 rests upon the metal cup 83 
and has its upper portion in contact With the 
lower metal end Or terminal 35 of a, neon tube 86 
of Well-known and usual form, Which tube has a 
transparent tubular glaSS-portion 87, and Which 
tube also has an upper metal end Or terminal 88 
in engagement with Which is the lower end of a 
metal Wire Spring 89. Both Springs 84 and 89 
are held under compression by engagement of the 
upper Spring 89 against the under side of the 
metal closure-nut 81. Thus it Will be seen that 
there is a continuous electric Circuit for high ten 
sion electric current from the Wire-conductor 82 
of the distributor 24 through the parts 83, 84, 
88, 89, 8, 13, 77 and 63 to ground. 
Ah adapter-unit: 90 includes the main Outer 

tubular member 9 i in Which is preSS-fitted. Or 
otherwise Secured two bearing-bushings 92 and 
93 which may be Self-lubricating bronze Or other 
Suitable bearing material. The loWer portion 94 
of the tubular member 9 may be of any suitable 
size: and shape to be readily gripped in any suit 
able Way in a given particular make or model of 
automobile, With a Shaft-member 95 Suitably COn 
nected in driving engagement with the engine of 
the automobile. The shaft 95 is rotatablymount 
ed in the bearing-bushings 92 and 93 and has an 
annular flange 96 at its upper end prowided With 
two upstanding driving-lugs 97 and 98 which re 
Spectively are in driving engagement in the slots 
99 and i 39 of the annular flange 0 at the lower 
end Of the Shaft | 82 Which eXtends Up through 
tile tube 25. The Upper flange-portion 103 of the 
tubular member 9 is Of enlarged diameter to 
Suitably fit up Ower the lower annular portion 104 
of the Support 2, and extends up to near, or in 
engagement With, the under Surface 105 of the 
part ?04 of the Support 20. The annularenlarged 
flange-portion 103 has an upWardly-opening slot 
96, Within Which is received the Stud 30 and the 
Smalle-diametered portion Of the insulation 
bushing i 07, and at the opposite side the flange 
portion i 93 has a Second upWardly-opening slot 
i 98 which receives the stud 26. The nut 35 in 
ScreW-threaded engagement upon the stud 30 
Serves to clamp the metal terminal 109 of the 
battery lead-in Wire i 10 against the insulation 
bushing | 07 to cause the latter, in turn, to clamp 
against the annula? flange 13 Of the tubular 
member 9 i Of the adapter-unit 90. The Other 
nut, 29 screw-threaded upon the stud, 26, Serves to 
clamp the Opposite side of the annular flange 03 
of the adapter in position. ThuS, it Will be Seen 
that by applying different adapters or adapter 
units respectively Suited to different makes and 
models of cars, a single type Ofignition device can 
be employed on a wide Variety of makes and 
models of Cars. 
In assembling together, the parts of the igni 

tion device, a metal coil-spring contact || 1, 
Which normally is much more eXtended or Open 
than illustrated in Fig. 2, when it is free of com 
pression, is placed doWn Within the hollow Sup 
port 20 and in engagement With the annular 
U-Shape metal terminal 33. Thereupon the in 
duction-coil unit 2 is slid down Over the tube 
25 until the lower metal terminal-plate 54 
thereof, rests upon and compresses the Spring 
| | || as illustrated in Fig. 2, and when the induc 
tion-coil unit moves downward to its position 
ilustrated in Fig. 2, the Spring sheet metal Side 
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terminal 58 of the Secondary coil engages against 
the inner annular ring-portion 38. It Will be 
observed that the terminals 54 and 59 of the 
induction-coil unit Will properly engage reSpec 
tiVely With the Spring || | || and the annular ring 
portion 38, regardless of the rotative position in 
Which the induction-coil unit 2 is inserted. 
A Soft annular gasket i 2 is placed upon the 

annular top edge i 3 of the annular wal? 44 of 
the Support 28, and a metal cup-member i 4 
having a depending annular skirt i 5 prowided 
With a pressed-in, keying-portion i 16 is placed 
in proper rotative position to cause its keying 
portion i 6 to slide doWn the shallow key-notch 
i ? (Fig. 1) in the outer face of the wall 41, which 
extends down through the top edge i 3 of the 
wall 4 to the position shown in Fig. 1, with the 
cup-member | 4 resting On the gasket i 2. The 
condenser 22 is inserted within the cup-member 
i 8. Another soft annular gasket i 18 is placed 
on the annular Surface i 19 of the cup-member 
* 4, and anothersoft annulargasket i 20 is placed 
on the upper end of the magnetic core 47. An 
annular Washer Or plate i 2 i is slid down over 
the Upper end Of the tube 25 to rest On the tWo 
gaskets i 3 and i 23. A nut i 22 is screwed down 
On the ScreW-threaded upper end i 23 of the tube 
25, to clamp the plate (24 against the gaskets 
i 8 and i 20 and, in turn, to cause the cup-mem 
bar: 4 i 4 to be clamped against the gasket 1 i 2. 
This Clamping action also causes the doWn 
wardly-projecting tinfoil-edges 60 to be in en 
gagement with the prongs 124 of the cup-member 
| 3, and the upwardly-projecting tinfoil-edges 
8 to be in engagement With the metal plate or 
W?Sher i 2 ! Which is grounded through the hut 
22, tube 25, stud 23, nut, 29, adapter-member 9 i 
and the metal part of the automobile (not shown) 
in Which the member 9 is clamped. The Clamp 
ing action Of the nut i 22 alSO causes at least all 
except One of the prongs 124 of the cup-member 
| *, to be pressed in firm metal-tO-metal contact 
with the terminal-ring 56. If One prong 24 
happened to come Over the gap 57 (Fig. 15) in 
the terminal-ring 56, it would not contact the 4 
ring, but this does not matter as it is mecesSary 
for Only a single prong || 24 to contact the ter 
m.ina?-ring 56 to COImplete the electric circuit. 
The cup-member 1 i 4 has Secured thereto by riv 
eting or otherwise, Six fixed contacts 125. 

A. flexible plate-like spring-member 26 formed 
of Spring sheet metal hawing Six Spring-arms 
37, each having a movable contact i 28 riweted 
of Other Wise Secured thereto, is slid down Ower 
the tube 25 and Onto the top of the nut i 22 With 
the flat edge 429 (Fig. 13) ofits hole (30 in keying 
engagement with the flat surface i 3 (Fig. 4) of 
the tube 25, thus locating each of the Six mov 
able contacts 28 above and Spaced from a cor 
responding one of the fixed contacts i 25, to thus 
form Six pairs of contacts, of Which the Upper 
contact of each pair is movable. A flexible contact-actuating-and-Spark-ad 
vance plate-like spring-member 32 formed of 
spring sheet metal over the tube 25 and down 
on top of the spring sheet-metal member 26, 
With the fat edge (33 (Fig. 11) of the hole 34 
in keying engagement with the flat surface 3 
of the tube 25. A stiff metal Washer i 35 is slid 
down the tube 25 onto the top Of the Spring 
membar 32, and a nut 36 is screwed down upon 
the threaded end i 23 of the tube 25 to camp the 
parts 135, 32 and i 25 against the nut i 22. A 
satisfactory embodiment of each of the members 
26 and i 32 has been ma de Of tempered Sheet 
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toolsteel of about 010” thickness. Each of the 
six actuation-surfaces i 37 of the member 132 forms a contact-actuating-and-spark-advance 
means. A guide-portion (38 is arranged at an 
angle to each surface i 37 to serve to guide the 
roller i up onto the surface i 37 as the roller 7 ( 
rotates clockwise, as seen in Fig. 3. The rear edge 
or release edge 39 of each surface i 37 is at a 
substantial angle to the radial plane i 40 which 
passes through the longitudinal axis i 41 (Fig. 
11) of the Shaft i 32 and intersects Said rear edge 
at the point i 42 at the radially outermost edge 
933 of the surface i 37. 
The spring-tongue 64 of the carrying-member 

63 of the distributor-means 24 is placed down 
Over the threaded end i 44 of the shaft I02 With 
its flat edge 66 in keying engagement with the 
flat side 145 (Fig. 3) of the threaded end (44, 
and a nut i 46 is Screwed onto the threaded end 
i 44 to clamp the tongue 64 against the annular 
shoulder 147 of the shaft i 02. An adjusting 
nut i 46 which has a plurality of Spaced-apart 
locking-notches i 49 on its under edge, any two 
diametrically-Opposite notches of Which are 
adapted to have locking engagement with the 
locking-lugs 68, is screwed onto the threaded end 
f44 of the shaft i G2 until the stud-shaft portion 
10 carrying the roller 11 is sprung down Sufficient 
ly to cause the annular edge-face 150 of the 
rotating roller 7 i to successively make proper 
engagement, With the actuation-SurfaceS 137 Of 
the member 32 to properly bend down the spring 
arms 15 of the spring-member 32, on which the 
actuation-surfaces 137 are located, to cause the spring-arms 15 to bend the spring-arms (27 of 
the Spring-member i 26 carrying the movable 
contacts i 28, to cause each movable contact i 28 
to engage and have a rubbing action upon its 
complemental fixed contact i 25 to thereby cOn 
stantly perfect the contact surfaces of the pairs 
of contacts and maintain them in proper oper 
ating condition. As the roller 7 passes of the 
rear edge or release edge 139 of each actuation 
surface i 3'i, the spring-arns i 5 i and 27 spring 
back to their original unstressed position, thus 
resulting in the novable COntacts breaking the 
circuit in the primary circuit and causing a high 
tension Current to be induced in the Secondary 
circuit. The stiff Washer i 35 stops or damps any 
whipping action which might otherwise occur in 
the Spring-arms 27. 

Each time the roller i passes of the rear or 
release edge i 39 of an actuation-surface i 37, the 
roller 7 i and the wire-conductor 82 will be in 
positions similar to those ilustrated in Figs. 1, 
2 and 3, and therefore the high tension current 
induced at this time will leap from the outer 
conductor-ring 37 to the wire-conductor 82, and 
will then leap to the terminal-screw 44 adjacent 
the conductor 92, and will then travel allong the 
high-tension cable 43 connected to Such ScreW 
44, to the corresponding Spark plug of the engine. 
At the Same time that the Spark thus paSSes 

through the Wire-terminal 82 to one of the ScreWs 
44, a surge of current passes up through the neon 
tube 36 (Fig, 10) to thus cause it to light up and 
to be wisible through the transparent plastic tube 
79. And by running the engine at its slowest 
speed, it will be optically observable asto whether 
Or not the Spark is passing to ewery one of the 
high-tension cables: 43 of the Spark plugs. And 
if any one or more of the high-tension cables 43 
are not receiving any sparking current, it will 
be Optically Visible as to Which one or Ones are 

75 not receiving it. 
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It will be noted from Figs. 2 and i that the 
pair of contacts at the extreme left of Fig. 2 is 
just about to separate to produce'a Spark and that 
the Wire-conductor 82 is in position Ower One Of 
the screws 44 to carry the Spark to the latter. AS 
the Speed of rotation of the engine and, COl're 
spondingly, of the member 63 and the partS it 
carries, increases, the roller i and its heavy 

| sleeve 73 are moved outward against the action 
of the coil-spring 74 to thereby cause the roller 
7 i to press upon successively further outward 
areas of the actuation-Surfaces i 37, and owing 
to the position of the rear or release edge 139 

i of each of these Surfaces i 37, the time Of Occur 
i rence of the Spark is advanced. In Other Words, 
the Spark occurs at a time When the Wire 

i terminal 82 is in a position somewhat to the right 
i of that shown in Fig. 1. The advancing of the 
i spark is also partly accomplished in Consequence 
of the longitudinal axis i 52 of the path of Sliding 
movement of the roller i 1 not passing through 
the longitudinal axis i 41 of the shaft i 92, but 
passing allong a position substantially below the 

| axis, 4, as will be ewident from wiewing Fig. 8. 
It Will be ewident from a consideration of FigS. 8 
and 11, Which are in the same relative position 
that they occupy in Fig. 3 when the roller i is 
Kabout to leave off contact With the rear or re 
lease edge 39 of the lower left surface i 37 to 
thereby produce a spark, that the axis 52 of the 
Troller 7 i passes substantially below the longitudi 
nal axis i 4 i of the main Shaft i 82, Whereas, the 
prolongation of the rear or release edge i 39 of 
the lower left Surface i 31 passes substantially 
above the longitudinal axis i 41 of the main shaft 
| 02, and therefore the lines 39 and i 52 may be 
Said to be on Opposite Sides of the loi gitudinal 
axis 4 of the main Shaft i 62 at the time Of 
occurrence of the spark. 
Instead of making the platte-like Spring 

members | 26 and 132 as two separate members 
zas illustrated in Figs. 11, 12 and 13, a Single 
member 153 as illustrated in Fig. 16 may be ma de 
of a single plate of Spring sheet metal carrying 
the movable contacts i 28 and having actuation- ! 
SurfaceS 137 a corresponding to the actuation 
SurfaceS 137 shown in Fig. 11. 
A Cup-shape cover-member 34, preferably of 

transparent or translucent p?astic, Can be remow 
ably held in position by any Suitable means, aS, 5 
for example, by the Spring-wire bail i 55 Shapped. 
into the holes i 56 in the plastic hollow Support 29. 
The invention may be Carried Out in Other 

specific Ways than those herein Set forth without 
departing from the Spirit and essential char 
acteristics of the invention, and the present em 
bodiments are, therefore, to be considered in all 
respects as illustrative and not restrictive, and 
all changes Coming Witilin the neaining and 
equivalency range of the appended claims are 

i intended to be embraced therein, 
i I Claim: 

1. An ignition apparatus incluiding: a Support; 
i a shaft rotatably mounted On Said Support; igni 
tion-current means including a circuit-breaker; 
Said (circuit-breaker including a pair of ContactS 
relatively movable in opposite directions into and 
Out Of contact With Oie anothei”; One circuit 

i breaker actuating-means adapted to relatively 
i mowe Said Contacts into contact With One an 
other, and Other circuit-breaker actuating-means 
adapted to relatively move them Out of contact 
With One another; contact-actuating-and-Spark 

i advance means having an actuation-Surface 
"Whose rear edge is transwerse of the axis Of Said. 
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shaft but at a substantial angle to the radial 
plane pasSing through Said axis and intersecting 
Said reat edge at the Outermost edge of Said Sur 
face; One of Said Circuit-breaker actuating-means 
being rotated by Said Shaft and having centrif 
ugal – contact - actuating – and - Spark - advance 
means actuatable by centrifugal force to yield 
ably move outward transwersely of the axis of 
Said Shaft as the Speed Of rotation Of Said Shaft 
increases, Said centrifugal means as it succes 
Sively noves further Outward at Successively 
higher Speeds of rotation, Successively engaging 
further-Outward portions Of Said actuation-sur 
face and leaving Said rear edge and thereby rela 
tively actuating One Of Said ContactS at Succes 
sively earlier times to thereby advance the time 
of Occurrence of the Spark. 

2. An ignition apparatus including: a Support; 
a Shaft rotatably mounted on Said Support; igni 
tion-Current means including a Circuit-breaker; 
Said Circuit-breaker including a pair Of COntacts 
relatively movable in opposite directions into and 
G?t of Contact with One another; one circuit 
breaker actuating-means adapted to relatively 
nowe Said Contacts into COntact With One an 
other, and other circuit-breaker actuating-means 
adapted to relatively move them Out Of contact 
With One another; contact-actuating-and-Spark 
advance means having an actuation-Surface 
w?2088 I'ear edge is transVerse Of the axis Of Said 
Shafii but at a substantial angle to the radial 
plano pasSing through Said axis and intersecting 
Said rear edge at the outermost edge of Said Sur 
face; one of Said Circuit-breaker actuating-means 
being rotated by Said Shaft and having Centrif 
u?ga? – contact - actuating - and – spark - advance 
means actuatable by centrifugal force to yieldably 
nowe outward of Said shaftalong a line of move 
1;ent transverse Of the axis Of Said Shaft but at 
9. Sibstantial angle to Said radial plane, and on 
the Opposite Side thereof from Said rear edge 
W?em Said centrifugal-Contact-actuating-and 
Spark-advance neans is leaving Said rear edge, 
?S the Speed Of Totation Of Said Shaft increases, 
Said Centrifugal means as it Successively moves 
fürth0: OutWard at Successively higher Speeds Of 
J'Ot3tion, Successively engaging further-OutWard 
portiOhs Of Said actuation-Surface and leaving 
Said rear edge and thereby relatively actuating 
Orle of Said Contacts at Successively earlier times 
to thereby advance the time Of Occurrence Of the Spark, 

3. An ignition apparatus including: a support; 
a shaft rotatably mounted on Said Support; a 
plurality of Spaced-apart conductor-terminals; 
ignition-Current means including a circuit-break 
er, and a distributor for delivering ignition-Cur 
rent to said conductor-terminals; Said circuit 
breaker including a plurality of pairs of con 
tacts which include a pair for each said conduc 
tor-terminal, the contacts of each pair being 
relatiVely movable in Opposite directions into 
and Out of contact with one another; one cir 
cuit-breaker actuating-means adapted to rela 
tively move the contacts of a pair into contact 
With One another, and other circuit-breaker ac 
tuating-means adapted to relatively move them 
Out of contact With one another; Said two cir 
cuit-breaker actuating-means being adapted to 
thus actuate each pair of contacts successively; 
one of Said circuit-breaker actuating-means in 
cluding a plurality of spring-arms, one spring 
arm for each pair of contacts and adapted to 
relatively move one contact of each such pair of 
contacts in one of said directions; contact-ac 
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tuating-and-Spark-advance means having a plu 
rality of actuation-surfaces, one actuation-sur 
face for each Said Spring-arm; the rear edge Of 
each actuation-surface being transverse of the 
axis of Said shaft but at a substantial angle 
to the radial plane passing through Said axis and 
intersecting Said rear edge at the Outermost edge 
Of Such Surface; One Of Said Circuit-breaker ac 
tuating-means being rotated by Said Shaft and 
having Centrifugal-contact-actuating-and-spark 
advance means actuattable by Centrifugal force 
to yieldably move outWard of Said Shaft as the 
Speed of rotation of Said Shaft increases, Said 
centrifugal means as it Successively moves fur 
ther outWard at Successively higher Speeds of ro 
tation, successively engaging further-outWard 
portions of Said actuation-surfaces and leaving 
Said rear edges and thereby relatively actuating 
one of each of Said pairs of contacts at succes 
sively earlier times to thereby advance the times 
of Occurrence Of the Sparks. 

4. An. ignition. apparatus including: a support; 
a shaft rotatablymounted on said support; a plu 
rality of Spaced-apart conductor-terminals; ig 
nition-current means including a circuit-breaker, 
and a distributor for delivering ignition-current 
to Said. conductor-terminals; said, circuit-breaker 
including a plurality of pairs of contacts which 
include a pair for each said, conductor-terminal, 
the contacts of each pair being relatively mov 
able in opposite directions into and out of con 
tact with One another; one circuit-breaker ac 
tuating-means adapted to relatively move the 
contacts of a pair into contact with one another, 
and other circuit-breaker actuating-means 
adapted to relatively move them out of contact 
With One another; said, two circuit-breaker ac 
tuating-means being adapted to thus actuate 
each pair of contacts successively; one of said, 
circuit-breaker actuating-means including a 
platte-like spring-member having a plurality of 
spring-arms, one spring-arm for each pair of 
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contacts and adapted to relatively nowe one con 
tact of each such pair of contacts in one of Said 
directions; contact-actuating-and-Spark-advance 
means including a platte-like Spring-member 
having a plurality of actuation-arms, each ac 
tuation-arm haVing an actuation-surface, One 
actuation-Surface for each Said Spring-arm; the 
rear edge of each actuation-surface being trans 
Werse of the axis Of Said Shaft but at a Sub 
stantial angle to the radial plane pasSing through 
Said axis and intersecting Said rear edge at the 
Outermost edge of Such Surface; one of Said, 
circuit-breaker actuating-means being rotated 
by said, shaft and having centrifugal-contact 
actuating-and-Spark-advance means actuatable 
by centrifugal force to yieldably move outWard 
of Said Shaft as the Speed of rotation of Said 
Shaft increases, Said Centrifugal means as it 
Successively moves further OutWard at succes 
sively higher speeds of rotation, Successively en 
gaging further-OutWard portions of Said actua 
tion-surfaces and leaving Said rear edges and 
thereby relatively actuating one of each of Said 
pairs Of contacts at Successively earlier times to 
thereby advance the times of Occurrence of the 
SparkS. 

(CHARLES MESSERSCHMILOT. 
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