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To al I whom it Tl CONCETTL:
Be it known that I, RicEARD VARLEY, 2

citizen of the United States residing at En—

glewood, 1n the county of Bercren and State

of New dJersey, have invented certain new
and useful Improvements in Spark-Ignition
Systems for Explosion-Engines, of which the

| followmg 1s. a tull, clear, and exact desorlp—
- tlon,

.IO

- for explosive-engines.
ence to a system comprising a mechanically-

20

This 1nve11t1on relates to 1crmt1011 systems
It has special refer-

driven generator of electricity, Suoh as &
magneto-electric machine. -

. The object of the invention is to provide
simple end easily-operated means. for alter-
ng the point or pomts in the cycle of the en-
gine where the ignition shall take place, also
an arrangement “of circuits and circuit-con-,
trollers in connection with a condenser, an

induction-coil, and the generator, Wllereby
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under all conditions the generator will charge
the condenser during that part of its rota-

_tion up to the peak of the wave or 1mpulse,

whereupon the condenser will be for an in-
stant connected with and permitted to dis-
charge through the primary of the induction-
coil to induce the required high-tension cur-
rent in the secondary thereof for 10'111t111g the
charge in the engine.

A feature of the invention is the means
whereby the various contacts are closed at
the proper time with respect to each other,

regardless of the adjustment of the “ sperk—-_

advancer.”
My invention 1s _1llustre,ted ] the accom-

pe,nylllg dremngs in which—

40,

50

Figure 11s a plen of the magneto-electric

machine fitted with my improved circuit-

Fig.

a sectional

eontrollmg devices.’ 2 1S

view of the
fields and armature thereof. . Fig. 31s an end
elevation of the circuit controllmﬂ' and ad-

Justing devices, and Flg 4138 a d1e0'rem of the

circuits.
- The m&gneto -electric meohme ma;y have
any of the usual constructions as to its field-

ma,crnet the type shown comprising the usual
horseshoe sectional magnets 1 and 2, placed

pole to pole to produce consequent poles n

the pole-pieces to which they are mechan-

ically fastened. The pole-p1eces are sup- |

‘range of adjustment.
| foroe ﬂomnw throua'h the su

1 long as they

.the position of the supplemental poles.
fact I take advantage of by adjusting the

| armature corresponding to the
" the charge 1n the engine is to be

generator, teken lfhrou h the

| ported by brass spacmg—-rods 4. The arma-
ture 5 1s of the ordinary shuttle type hemng“

a single coil. (Not shown )
A feature of my invention is the provision

of two supplemental and adjustable. pole--

pleces 7. 'These parts each comprise a
body of iron of substantially the length of
the armature-core and having shoe port1ons
8, facing the armature-core, end neck por-

; tlons 9, extendmn‘ toward the main pole-
These supplemental poles are me-

pleces 3

chanically separate from the main poles 3

and are sustained by two brass end disks 10
and 11,
shaft, bolts being paesed through the
and 111to the ends of the iron pleces.

1sks

55

6o

mounted loosely on the armature-

It wall

be seen that by rotating these disks upon the

armature-shaft the dlametrlcal osition of
the supplemental pole-pieces will be altered.

‘The neck portions 9 of the supplemental

poles are much -narrower circumferentially
than the faces of the main poles. 3, so that

‘when the supplemental poles are ed]usted,

across the faces of the main poles the mag-

75

netic flux in the supplemental poles can be

maintained constant through considerable

plemental pole-
e1r positions so
remain in front of the main

pieces IS the same In all of ¢

Since the lines of

30

poles it will be seen that the point in the ro-

tation of the armature at which the highest

induction takes place will be determined by

This

poles to that position in the rotation of the

oint where
Ered When

Q0

the point at which the charge is to be fired is *
advanced or retarded, I oorreSpondmgly ad-

vance or retard the posﬂ;mn of these supple-

| mental poles, and thereby have available at

the 1nsta,nt of firing the highest potential of
which the generetor 1S oepable For the pur-

| pose of thus shifting the supplemental poles

I attach tooneof the disks—say 10—aradial
arm 12, by means of which by manual or

95

other operatlon the two disks, together with 1c

the interconnected pole-p1eces can be swung

through a sufficient arc t0 ecoomphsh there- .

quired adjustment.

Up on the armature-shatt is a p1m on 13,
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nection with the operation.
being driven by the engine, it will be seen

&

‘meshing with gear connections on a shaft 14,

so as to rotate synchronously with the en-
gine-shaft.

849,820

28 over the following ecircuit: from one side

~of the condenser and generator, by wires

On the armature-shaft, but in-°

sulated therefrom, there is also mounted a

cam-disk 15, having two diametrically-placed

mounted a spring contact-plate 17, adapted
to be forced into contact with the tip of a
screw 18.
mounted in a bracket 19, from which the
screw 1s Insulated, as shown, and this bracket

1s mounted in any suitable way to move with |

the disk 10. As shown, it is bolted to the
operating-arm 12, with which arrangement
1t will be seen that as the supplemental poles

shufted, and vice versa.
1Q,1s another disk or pinion 20, having a seg-
ment of gear in mesh with a gear-wheel 21
of twice the size. This latter wheel turns
loosely on a shaft 22 and is, in fact, more of a
disk than a wheel, since it normally remains
stationary. 1ts particular function is to
carry the contact-points 22, 23, 24, and 25,

one for each of the four engine-cylinders.

Shaft 22 carries a contact arm or brush 26,

that moves with the shaft and makes contact |
successively with the points 22 23, &c.

Shaft 22 1s driven by means of a gear-wheel
27 from the pinion 13, the gear being twice
the size of the pinion. It will-thus be seen
that when the machine is in operation the
shatt 22 rotates at one-half the speed of the
armature-shatt. The induction-coil is indi-
cated at 28 and a condenser at 29, while the

“different plugs or igniting devices for a four-

cylinder engine are indicated at 30, 32, 32
and 33. | |

The circuits will now be described in con-
The magneto

that as the core of the armature approaches

the diametrical line connecting the supple-

45

mental poles 6 and 7 a current will be in-
duced 1n the coil of the armature, which will
continue to rise until the central line of the

armature approximately coincides with the
- central line of the pole-pieces. One terminal

of the armature-coil leads by wires 34 and 35

to one side of the condenser 29, while the

55

other side of the armature-coil, as well as the
other side of the coudenser, are grounded.
Thus upon the rise of current in the arma-
ture-coil the condenser will be charged. At

- the instant that the current in the armature-

60

coll rises to the peak of the wave one of
the lugs 16 on cam-disk 15 momentarily
strikes the plate 17 and forces it into con-
tact with the screw 18. Thereupon the con-

denser, together with the armature-coil of the

- generator, becomes short-circuited through

the primary winding of the induction-coil

‘The plate 17 and screw 18 arc

I
|

35 and 36, contact-screws 18, plate 17, wire
37, primary of induction-coil, to the other

side of the condenser and generator, which

lugs 16 16, and in the path of these lugs is | may be grounded. Hence when this occurs

y 70

the condenser will discharge inomentaril
through the primary winding, which -cir-
cuit 1s 1mmediately broken and a high-ten-

ston current induced in the secondary wind-
g of the coil.

shightly before the contact-brush 26 con-
nects with one of the contacts 22 23, &ec., and
the current induced in the secondary wind-

. - 1ng, which flows by way of wire 38 to the
- are shifted the point at which the lugs 16 will | brush, is caused to pass through an igniting

engage the plate 17 will be correspondingly | device in one of the cylinders of the engine

Fixed to the disk :

and 1gnite the charge therein. Thus it will
be seen that at the peak of the wave or in-
stant of highest induetion in the armature of
the generator all contacts are closed to de-
liver a high-potential current to the igniting
devices. This operation is repeated twice

. for each rotation of the crank-shaft of the en-

|
l

gine and four times during each rotation of
the brush 26. If now the spark or point of

Jignition is “advanced’” or “retarded,”’ by

|

setting the plate 17 and screw 18 forward or -

backward with respect to the direction of ro-

‘tation, which is done by swinging the radial

arm 12, 1t will be seen that the supplemental
pole-pieces 6 and 7 will at the same time be
shifted correspondingly, so that the point at
which the peak of the wave in the armature-

circuit will occur will correspond to that at
which the ignition is to take place.

Like-
wise the distributing-disk 21 will be propor-
tionately rotated, so that an igniting device
in the engine will be connected with the
brush when the induced impulse is created.

It 1s obvious that any type of mechanic-
ally-driven electrical generator having rela-
tively rotating members may be used in car-
rymg out my invention by properly provid-
ing for the supplemental poles, and it is also
obvious that the broad idea of charging a
condenser between explosions and discharg-

' ing the same through an induction-coil at the

nstant the charge is to be ignited can be car-
ried out without.the aid of a mechanical gen-

erator of electricity. -
Having described my invention, I claimm—
In an ignition system for explosion-en-
gines, a generator having a field-magnet with
curved pole-faces, an armature having a sin-

gle coll journaled concentrically between

sald faces, field-magnet poles adjustable in
proximity to sald pole-faces and having sup-
plemental pole-faces also concentric with the
armature, each of said field-magnet pole-
faces being substantially T-shaped in section

| whereby the magnetic path to the lines of

force 1s substantially constant for all angular

At the same instant or
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positions of said pole—faces a dlfstnbutlnw—,-"

switch hamnﬂ' contacts, gear connections b(,-
tween the conta(,ts of said dlbtl‘lblltlllﬂ'—
switch and said field - magnet pole - pieces

whereby sald contacts and_ said pole-pieces |

are adjustable together, and means for clos-
imng and interrupting the circuit of said ar-
_ mature at a position of 1ts rotation which va-

riecs angularly with the adjustment of the
pu]u—pwcu&,

In witness whercof 1 subscribe my signhua-

ture 111 the presence of two witnesses.

- RICITARD VARLEY.
Witnesses:
FRANK S. OBER,
Warpo M. CrapiN.
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