No. 861,921, PATENTED JULY 30, 1907.
IGNITION SYSTEM FOR EXPLOSIVE ENGINES.

APPLICATION FILED NOV.S, 1806..
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- 'To all whom 2t may CONCern;

Be it known that I, RICHARD VARLEY, 2 c1tlzen of the:
United States, remdmg at Englewood, in the county of

Bergen and State of New Jersey, have mvcnted certain
5 new and useful Imprwements in Ignition Systems for |

Explosmn—Lngmes of .which the following is a flﬂf |

cleéar, and exact description. |
M}r invention relates to means for controlhng the

primary circuit of a plurality of induction’ coils which

10 arc designed to operate & plurality of spark plugs of an
- explosion engine,’in a predetermined order.

In order to avoid distributing the Secondary current-

or having any movwble high tengion parts, it has been
proposed to empl(}y a primary circuit controller which
. 15 connectsg single potential source successively with the
primariesof different coils. This arrangement operates
satisfactorily when a battery with low and constant
-voltage, and vibrator or trembler coils are used becausc
the cu*eult rupture is not accompanied by large self 1n-

20. duction and destructive sparking. When a dyna,mo is
used for 1ignition, trunblel coils cannot be satmf&-:,torlly
‘employed because of the large self induction and vari-
able voltage of a dynamo. A single break in the pri-
mary rcuit is sufficient to produce ignition, but if this

25 takes.
| metailic segmeénts, the latter will be quickly destroyed

by the arcing, particularly at low speeds.

The circuid.contreller of the type having a continuous

- surface of revolution constitutes, however, the only

30 practical means for eiﬁcwnﬂy completing le Varlious
to use a (:ir‘cuit controller and overcome the destructive
arcing, hitherto proving such an obstacle, in a special

. way. Thearcing being overcome, it is evident that the
35 problem of distributing the current, from an inductive
source through different’ circuits is sucwssfully solved,

since guch a circuit controller fulfils every other de-
sirable -condition;. except taking care of destructive |
In other words, .tht cireuit controller has, firdt,

arcing..

40 a mathematically exact:time of closing each c1rcult
with respect to the rotation of the engine shaft. Sec-
ondly, it 411tﬂmaticmlly kecpsthe surhces bright by’ the
friction of contact and rothtion. Thirdly, it has o’ vi-

- brating, but {mly evenly rotating parts so that the per-
45 fect continuity of the circuits during their closurg is in-
suged, making better contact at high than at low speeds
on account of centrifugal force. .
of being made heavily and strongly so as to stanil the

" wear and tear of rough usage. These are all the pos-

50 sible requisites that could be desired for controlling the.

circuits, assuming that the single difficulty of. excessive
arcing can be overcome. :

Referring to the drawing in which like pfms are (lefa-—.

ignated by the same reference sign, 1'indicates lmmllfy 3l

“circuits, and it is the purpose of my present invention

Fourthly, it permits -

|

]

‘ace on a circuit controller having the ordinary |
of the cam 8,

Ty perfect surface of revolutlon 2, which has :;'then‘mtely

conductmﬂ' and non—cmlductmﬂ' areas thercon.

3 indicates the conductmg areas, and 4 the non-con-
ductmg areas. These are carefully faced so ag to occupy
a continuous surface of revolution as above stated. DBy

60

having thesearcas in a perfect surface of revolution it s

| possible to have a member revolve in contact thvrewifh

without vibration, no matter how great speeds are em-

ployed |

The rotatable member is shr.:}wn a,t 9, on a spindle 6,
exactly concentrie with the surface of revilution 2.
This member is preferably made i in the iurm of an out-
wardly spring impelled arm.

6o

7 indicates a roller at the outer extremity of this arm.

-and which rolls on the surface of revolution 2. When
the spindle 6 rotates the above appamtua fills all the
conditions of an 1deal cir cuit (.,untmllu as above ot
lined. The roller 7 makes contact mth the suceessive

‘conducting areis 3 at mathematically exact points in-

its- revolution, and does not vibrate however greal its
speed ‘ma¥y, be. In connection with this apparatus L
employ nfeans for overcoming the defect of sparking.
For this purpose a cam 8 is fixed to the SaMG aplndl-; G

which caryies the atm 7. -
9indicatesa pwoted ﬁngcr with a roller 10in Llu., pa,t,h

70

78

80

11 denotea a contact on the"hnﬂ'er 9 and- 12 dgnotas a

st.-.ltmnaly contact in proximity thfaleto These con-

tacts are of pl&tmum or non-fusible compound "The
-89

form of the cam 8 is such that it engages and pomtwely
impels the finger 9 outward a8 many times during the
rotation of the spindle 6 as there are conducting areas 3
within the circuit controller 1. Moreover the cam 1s so

“adjusted with relation to the arm 5 that it moves the le-

ver to break contact at tho-points 11 and 12 a minute in-
terval of rotation before the'roller 7 leaves any one of the
areas 3. The clectrical circtiits are so orhammd with
the above that the circuit controller-l performs all of its

usual functions with its characteristic efficiency, bugall
“the sparking that occurs is taken carc of between !11@_

non-fusible contacts 11 and- 12,

90

95 -

Th¢tarrangement of circults is lllllbtl‘il.tt(l diagram-

‘maticilly in the drawing.
A indicates a shaft which may be wnsuh_,red 1h+;

shaft of an explosion- engine. x
13 and © are gears having the ratio of 1 to 2 so that
ﬂm spindle 6 rotates at half the engine speed or other

“commensurate relation.
D is a gencerator cither of the magneto or the seli-

exciting type, and which may be gencrally termed a
dynamo in this description. "¢ is a potential terminal
of this dynamo, and which Is connected to the non-
fusible contact 12. The contact LL is clectrically con-
nected to the prlmary windings of induction coils G,

55 circuit controller, the essential prmmple of which i3 a | G2 G3.and G, by a wire . - The other pmnary termi-
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—

-mensurate therero,
turngs of the

duetion coil (33, (ior exfmple) wire A%

&X
!
nals are in electrical counection vﬁh Ewments 3,

thyengh wires 17, B2, B and B2 .
~ The operation is as follows: As the engine shaft A
rotates, L spindle 6 also turns at a rate exactly comr-
in practice, once for every twa’
engine. At exzctly spaced intervals of
time the #oller 7 moves on to the various conducting

areas 3, and which it esch care completes a predeter-

mined primnary eircuit as iollows: From dvnamo D,
through wire ¢, coniacts 12, 11, wire f, primary of in-

' seginent 3.
and arm 3 to ground. In this wav the mduction_'coil
I3 pul in a magnetized condition ready to induce a
secondary discharge. The dyvname D also acquires &
condition to induce an cxira current, especially if it
15 of the self-exciting type. Therelore unless the above
circuit is hroken abruptly, and across non-fusible con-
tacts, an are will be drawn and this would be particu-
larly the case. and pardeularly injurious, if the rup-
Lture-were made at the ctreurlt controller segments.
Accordingly 1 arrange the parts so that before the
roller 7 Teaves the eonducting areas, 3, the cam 8 mill
impinge zgainet the wller 10, and poalilvelv separate
the contaects 11 and 12, Since the above circult was
traced directly through these contaets, the eircuit is
therehy bhroken betwe
zo raprdly that no are i3 drawn or harm done,
after, and as short an intervai

There-

passes oft of the conducting area 3 with which it was
cngaged, and of course no spark whatever is drawn at
the segments to injure the exactly true internal sur-
taee of the circult controlier.. Thercfore by the above

Carrangement the cireult controller is not blstered or

cother aeain as repidiy

burned, and mamtains its perfeet surface of revolution

2. The eircurt controller is relied upon for efficiently |

completing, the ctreults in their proper order and keep-

ing them closed through the required duration of an- |

cular movement, The only function of contacts 11
and 12 is to break the circuit and thﬂrﬂ‘if'wr f‘iD“G Lo-

-’t o

5 the inertia of the hinger 9

will allow.  This interval i not exactly ¢ t:Lrt.mn..d}hr,

Chut it is short enough o satisfy the requirements of

'ﬁﬂ.*hit*h {*}{E}fn-aii}ll r;*uf‘riuw: ure r'iinl.

e crenit controdler 1 at any ordinary speed with

1t will he observed

that by the above arrangement 1t is utterly impossible |

o draw a single desiructive are at the conductine
areas 3 of the cireuit controller, no matter whether or
not, the pointa 11 and 12 make a good contact, or

i ) 'lr,- . - : _— g hf : |
whother the Iever § returns coon or Iate after being im-.

peiled ontward.,  The action of the cam § ig positive

| the parts which I employ.

en the non-iusiblie contacts and

of rotation afterward as-
it 1= desirable to adjust the mechanism, the roller 7

861,021

L with respect to ‘the rotation of the spindle {) go that
nothing can prevent the contacts 11 and 12 deparating
. at the proper instant and before the cireuit is hroken

in the cirsuit controller, except sctual hreakage of the 55

parts, : |

A feafure of the invention lies in the arrangemoent of
I arrange the spindle 6
to project upwardly. Thiz is a common arrangement,
and is the only satisfactory dispesition of the ::irrcuj,t
+ controller which is thereby aceesgible for inspectiion
and repairs.  DBut i addition to having the spindle 6
positively geared by ordinury gears B and € to the OR~
gine shaft A, the dynamo D 18 positively geared to the
engine shaft by spur gears K and L. In thig way the
d}fnmim also rotates exaotly commensurgte to the
engine and also 1o the spindle 6. The ratio of the gears
K and L is an exact multiple, and the dynamo D has

impulses cach revelution. - In this way the armature
mayv be so set as to pmduce im pulqeq at the particular
instants that the various primary circuits are closed.
In this way the dynamo docs not have a circutt con-
troller, but merely has a one wire connection with the
armature winding, the other terminal being grounded.
- By having the spindle 6 with o hevel gear connection,

engine shaft, it 1s poasible 1o have the dynamo com-
pactly arranged 1 the frame and efficiently driven,
while the spindle 6 is couveniently arranged in the
frame and at the same {ime t‘*ﬁmuwnmratvly rotated
with respect tp the dy nomo, 50 as to produce the ciiect
ahove stated. | '

What I claim, 15:—

"In an ignition system 101‘ t“{l}]ﬁ fon engines, a circult
including a dynamo having one terminal grounded on the
frame of the engine, a pafr of non-fusible contacis both
insulated from the frame of the eurine and one connected
to the polentinl ferminal of suld dynamo, a eircult con-
troller. having a revoluble 21m crounded on the frame of
the sngine and having a surface of revolution concentric
with the axis of revelution of suaid avm, sald surface of
revoliution having a number of umrim*tiug areas, a4 -pht-
ridity of uwon-vibrator indgction enlls connected thercto,
sabd induetion colle Leihy AT%H connected in a
Ccelreuit with the other gne suid non-fusible contnets,
and meaas foy separating suid non-fusible contiacts befopn
satd avm is on LIIL paint of leaving each nf sald condueting:
areas, , |

Fn witness whu'-mn‘ g mlmnhﬂ my s{gnature,
nresence OF two wlinesses,

L

al

in the

RICILARD VARLEY.

Witnegses ;o
I'RANK S 9BER,
WaLbo M, CHarIN,

an ordinary H armaturo so as to geuerate two electric |

and the dynamo D with o gpur-gedr connection to the
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