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18 Claims.
This invention relates to magneto-electric ma-

chines, and particularly to the general consiruc-’

tion and assembly of magneto-electric machines.

The invention has for its object generally the
provision of an improved construction and ar-
rangement of parts in magneto-electric machines
by which it is made light in weight and rugged
in structure; all moving parts being rigidly as-
sembled as a single rotating unit, whereby proper
synchronization of the moving parts is assured
in the assembly,

More specifically, the object of the invention
is to provide a. magneto-electric machine of the
character indicated which is safe and reliable
in operation at substantially any engine speed
and is adapted to provide sparks in proper phase
for any number of cylinders in an interral com-
bustion engine.

Another object is to provide a magneto adapted
to supply dual ignition in a multi-cylinder en-
gine in a positive manner and in which the
sparks are regenerated, thereby avoiding deg-
radation,

Another object is to prov1de a magneto of the
character indicated adapted for use with multi-
cylinder engines, for example, with an airplane
engine, and is constructed and arranged to be
applied as a unit to the engine and adapted to be
run at a relatively low speed such as one-half
the engine speed.

Another object is to provide a construction
whiech is adapted to incorporate in a single unit
of relatively small size two or more magneto
machines, for example, two magnetos which sup-
ply the sets of sparks for a dual ignition system.

Another object is to provide a magneto for
multi-cylinder internal combustion engines with
a distributor and spark gap arranged in a manner
so as to be relatively unaffected by atmospheric
conditions, such as humidity and pressure.

Another object is to provide a magneto with a
casing or housing that has separate chambers
which segregate the variously functioning ele-
ments; for example. a chamber for the windings,
a second for the breaker and/or distributor, and
a third for the distributing cable.

Another object is to provide a magneto with a
casing or housing having segregating chambers
for various operating parts, the chambers, or at
least one of them, being made substantially gas-
tight.

Another object is to provide a magneto with
improved safety means for the high tension
windings which employs a rotating spark gap,
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whereby, when arc-over occurs, no are can be
maintained. :

Another object is to provide a magneto with im-
proved means for attaching and detaching dis-
tributing cables, which is not only protected from
dampness, corrosion, and the like, but also is
convenient of access, whereby the cables may be
quickly attached and/or detached.

Another object is to provide a magneto w1t_h a
distributor . having an improved arrangement
for the electrodes or terminals of cables of a dual
ignition system, whereby the same occupies rela-
tively little space while maintaining a desired.
factor of safety.

Another object is to pr0v1de a magneto of the
inductor type with an improved arrangement
of magnetizing means whereby a single magnet
may be substituted for a plurality of independent
permanent magnets.

Still another object is to provide a magneto
with an arrangement of windings which also in-
corporates a booster for starting purposes.

Other objects of the invention will in part be
obvious and will in part appear heréinafter.

The invention accordingly comprises the fea-
tures of construction; combination of elements,
and arrangement of parts, which will be exempli-
fied in the construction hereinafter set forth, and
the scope of the invention will be indicated in the
claims.

For a fuller understanding of the nature and
objects of the invention reference should be had
to the following detailed description taken in con-~
nection with the accompanying drawings, in
which:

Fig. 1 is a vertical sectional view showing a
magneto-electric machine constructed and
adapted to supply high tension ignition current
for a multi-cylinder internal combustion engine
in accordance with the invention;

Fig. 2 is a transverse sectional view taken in
the plane of the line 2—2 of Fig. 1, and looking
in the direction of the arrows;
~ Fig. 3 is another sectional view, taken in the
plane of broken line 3—3 on Fig. 1, and looking
in the direction of the arrows;

Fig. 4 is a similar view, taken in the plane of
broken line 4—4 of Fig. 1, and looking in the
direction of the arrows;

Fig. 5 is a similar view, taken in the plane of
broken line 5—5 of Fig. 1, and lookmg in the .
direction. of the arrows;

Fig. 6 is o sectional view taken in the plane of
the line 6—86 of Fig. 5;

Fig. 7 is a sectional view taken in the plane of |
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the line T—1 of Fig. 1, and looking in the dlrec-
tion of the arrows;

Fig. 8 is a view, partly in section and part]y in
elevation, showing a modified form of magneto-
electric machine constructed in accordance with
the invention;

Fig. 9is a transverse section of the modifica-
tion shown in Fig. 8, and discloses additionally
the vibrator of a booster which may be incor-
porated in the magneto-electric machine in ac-
cordance with the invention;

Fig. 10 is a fragmentary sectional view, taken
on the line 10—f0 of Fig. 9;

Fig. 11 is a plan view of the vibrating element
shown in Figs. 9 and 10;

Fig. 12 is a circuit diagram for the electrical
system used w1th the modification shown in Fig.
1; and

Fig. 13 is a similar diagram for the electrical
system used with the modification shown in
Fig. 8.

A construction for a magneto adapted to fur-
nish electrical energy for the ignition system of
internal combustion engines of the multi-cylinder
type is disclosed in the U. S. patent to Spohn, No.
2,015,091, issued September 24, 1935, in which a
‘plurality of localized fields of induction are pro-
vided, each in a magnetic circuit, the number of
which corresponds to the number of cylinders in
the engine to be fired. In the Spohn magneto,
the rotor carries the magnetizing means for the
maghetic circuits, the windings in which current
is induced being stationary and an independent
'set of windings being provided for each of the
sets of sparks to be produced in a eylinder of an
internal combustion motor or engine to be fired.

An improved construction for magnetos of the
Spohn type is provided by the present invention,
the arrangement comprising & casing having
completely separate chambers for the windings
with inducing elements, for the breaker and dis-
tributor mechanisms, and for the distributing
cables, here employed. Such chambers may be,

and for certain purposes are, made substantially.

gas-tight. )

" By the present invention, dual ignition may be
conveniently provided for a multi-cylinder engine
of substantially any number of cylinders, for ex-
ample, a 24-cylinder unit. The arrangement

permits of positively inducing the spark in each:

cylinder at the proper instant, even at relatively
high speeds, for example, 72,000 sparks per min-
ute may be had for a 24-cylinder engine, with a
crank shaft speed of 3000 R. P. M. For such an
engine, it is seen that the rotor need have but
twenty-four localized fields of induction or poles
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to supply the desired ignition for a 24-cylinder -

engine. In such arrangement, the magneto rotor
is driven at half engine speed, for example, 1500
R. P. M. for an engine crank shaft speed of 3000
R.P. M.

The segregation of the distnbutor in a sep-
arate chamber of the magneto permits the use
of simply made parts which provide the desired
Insulating strength with the use of fabricated
parts. A fabricated distributor head made of
a single disk of insulating material permits the
use of separately made insulating bushings for

- the terminals of the distributing cablc.. Where
dual ignition is employed for a 24-cylinder engine,
it is seen that forty-eight insulating bushings are
required to be mounted on the distributor head
for the single magneto to be employed in accord-
ance with the invention. To have these termi-
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nal bushings arranged in a relatively small space,
these may be arranged in two concentric circles
in which the proper spacing is obtained as well
as the desired sequence in the firing of the engine
cylinders.

Referring now to the drawings, and partxcu-
larly to Figs. 1 and 2, 10 denotes generally a main
casing which is arranged to house the magnete
structure, the casing having an auxiliary portion
160’ mounted thereon. Walls 101 and 102, to-
gether with an insulating member or disk 100 dis-
posed in portion {08’ (for purposes. hereinafter
more fully described), divide the casing into three
chambers, namely, those denoted A, B, and C,
respectively. - The chamber A, between walls (01
and 102, serves to-house the rotor and windings
of the magneto, while éhamber B, between wall
102 and partition or disk 100, serves to house

‘breaker and distributor mechanisms, hereinafter

described. Chamber B may be open to the atmos-
phere, but, if in a magneto for an engine intended
for high altitude aviation, is substantially gas-
tight. The disk 100, which separates chambers
B and C, is fitted tightly into casing portion 10°
and held in place by means of screw {05; such
disk being readily formed or cut from sheet insu-
lating material. Chamber C houses distributing -
cables and hence has a plurality of openings, as
shown at 106.

Rotatably mounted in the walls of chamber
is a shaft (it which is preferably of non-mag-..
netic material and arranged to support.the rotor
structure of the present magneto-electric ma-
The
rotor is shown as comprising a pair of oppositely
disposed supporting plates 12 and 12’ which are
preferably of magnetic material and spaced apart
and rigidly secured on shaft {1l in any suitable
manner, for example, by keys 13. The proper
spacing is advantageously insured by means of
an interposed collar i4 of non-magnetic mate-
rial that is slipped over the shaft (1 before the-.
supporting plates are put in place. The shaft
if is preferably reduced at its ends and the
shoulders threaded for the reception of securing
means, such as a nut and washer, denoted re-
spectively 15 and 16, and shown in engagement
with the shoulder. The reduced ends of the
shaft {1 are slipped into suitable bearing means,
for example, antifriction bearings, as shown at
i1, each bearing being supported in suitable re-
cesses in the casing walls 101 and 102, the former
advantageously having removable portion or
closure 103 that carries the bearing. The wall
102, i. e., the one which separates the chambers
A and B, has an integral portion recessed for the
reception of one bearing. Closure 103 advan-
tageously has a hub portion .19 recessed to re-
ceive not only the bearing but also an oil-seal 18
that operates to exclude oil or lubricant which
otherwise might pass inwardly from the engine
casing.

By the present invention, the supporting plates
12 and 12’ are adapted to support localized fields
of induction and are designed to provide the
number of magnetic circuit elements needed to
induce the desired number of sparks for firing the
multi-cylinder engine for which the magneto is
provided. Accordingly, plates {2 and 12’ are ar-
ranged to carry the magnetizing means which, in
the modification of the invention shown in Figs.
1 to 7, comprises a plurality of bar magnets 21
arranged to be slipped through suitable openings

. in plates 12 and 12/, such openings being prefer-
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ably in register with or in lines parallel to the
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axis of shaft 11. The bar magnets in such ar-
rangement are all disposed with their like poles
at one end, for example, the bar magnets 21 are
shown in Fig. 1 with all north poles at the left,
and all south poles are at the right. 'The bar
magnets advantageously have a length such that
the poles extend through or project beyond the
sides of plates 12 and 12’ a desired distance.
‘While the bar magnets 21 may have substantially
any desired cross-section, a circular cross-sec-
tion makes for ease of manufacture and assem-
bly; circular cross-sections are accordingly
shown.

Thé projecting ends of the bar magnets are
each associated with or enclosed in magnetic flux
directing shoes 22 and 22’; such shoes being pref-
erably composed of laminations, as illustrated,
and secured to plates 12 and 12’ respectively.
While substantially any suitable means may be
employed for securing the shoes to the support-
ing plate, a convenient means comprises an outer
facing plate 23 that fits down over the ends of
the bar magnets to prevent displacement, the
whole being advantageously secured by means of
rivets as shown at 24. By such an arrangement,
it is seen that the shoes, together with the bar
magnets, provide a series of U-shaped portions of
a magnetic circuit in which the base portions of
the U’s are parallel and arranged to be displaced
laterally; the shoes directing the flux outwardly
in a radial direction about the rotor.
an arrangement, the bar magnets 21 are advan-
tageously made of a suitable alloy which has a
relatively high retentivity, for example, of the
alloy known under the trade-name “Alnico,”
which is capable of receiving and retaining mag-
netization in a relatively high degree. The lam-
inations of the shoes 22 and 22’ are of magnetic
material, such as transformer iron, that has a
relatively high permeability and saturation value.
The laminations when assembled in a stack are
insulated from one another by suitable insulat-
ing material, for example, by surface oxides,
varnishes; and the like, whereby eddy currents
and iron losses in the magnetic circuit may be
reduced. . The facing plates 23 may or may not
be of magnetic material, as desired."

The shoes gt their oufer circumferences are
notched or cut back to provide a plurality of al-
ternate poles and gaps, for example, as shown
at 22 and 22% about the serrated periphery in
Fig. 2. By thus notching or cutting back the
shoes at their peripheries, the desired number of
localized fields of inductinn are provided. The
number of localized fields of induction here
shown as provided is that corresponding with
the number of cylinders in the engine which are
to be fired, for example, twenty-four.

" To provide a dual ignition system in accord-
ance with the invention, two windings, or two
sets of windings, as the case may be, are dis-
posed in inductive relation to the magnetic cir-
cuits in chamber A, for example, the sets or coils
25 and 25’. Such coils are preferably dispesed
stationarily with respect to the portions of the
magnetic circuits which are displaced by rotation
of the rotor and are disposed at suitable points
about the inside cylindrical wall of chamber A,
for example, at substantially diametrically op-
posite points. This ic especially advantageous
when the number of cylinders in the engine to be
fired is an even nuwmber. In Figs. 1 and 2, the

In such.
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inductively arranged coils €5 and 25’ are shown
each on a core member at 26 and 26’ respective-
ly; such cores.being preferably laminated.

.

3

To support coils 25 and 25’ in a stationary
manner in the chamber A, casing 10, which is
also preferably of non-magnetic material, is
shown formed interiorly with anchoring means
20 for the core ends which preferably extend
beyond the end faces of coils 25 and 25’. The
anchoring means provided may, of course, have
any convenient form, for example, that of shoul-
ders, as shown, formed by die casting about com-
plementary shoe members 27T and 271’ that are
notched, as at 28, in order to be locked in place
in the casing, and have rivets 29 for retaining the
laminations of each shoe in stacked relation. -
Clamps, as shown at 30 and 30’, may also be
employed for removably retaining the cores 26
and 26’ with their coils 25 and 25°.

Shoe members 2T and 27’, together with core
members 26 and 26’, are seen by this arrange-
ment to provide U-shaped portions of magnetic
circuits which are adapted to cooperate with
those on the rotor which admit of maximum flux
through the coils 25 and 25’ whenever a tooth on
the rotor is under a tooth on the members 27
and 27’; the sets of teeth therson being prefer-
ably arranged with equal angular spaces there-
between.

The coils 25 and 25’ may, of course, employ
any suitable arrangement of windings. An ar-
rangement using a primary wound closely around
the core and an outer secondary, however,
is preferred. An electrical system of a char-
acter suitable to cooperate with such windings
is diagrammatically shown in Fig. 12 which de-
picts a circuit suitable for the magneto-electric
machine of the present invention. Here the pri-
mary is denoted 251 and the secondary 252, the
windings being indicated as having a common
ground at one end through a conductor - 253.
Such conductor is depicted in Fig. 1 as grounded
on the cores, the conductors being denoted 253
and 253’, respectively. From the other end of
primary 251 a conductor 254 leads to a suitable
breaker mechanism disposed in chamber B; for

‘example, that shown therein comprising a vi-

bratorily mounted arm or blade 48, cooperating
with contacts 35 (see Figs, 1 and 3), having an
actuating follower 31 and driving cam 59 that is
made fast to an end of shaft {1 in chamber B.
While, of course, any suitable breaker may he
used, the arrangement here shown by way of
example is that disclosed in copending applica-
tion, Serial No. 350,533, filed August 3, 1940, in
the name of I. H. Scott. The breaker mecha-
nism is shown in Figs. 1 and 3 where the end
of blade 48 remote from the follower is mounted
on an abutment or base 4! projecting ocutwardly
from casing wall {02. Blade 48 is grounded and
engages with contacts 35. Electrically connect-
ed in parallel with the contacts 25 is a con-
denser 255, one side of which is grounded (see
Fig. 12). There is a breaker for each of the
circuits which include coils 25 and 23’, respec-
tively. Accordingly two breakers are shown
mounted on wall 182. The arms or hlades of
the two breakers are denoted 40 and 40’, the
mounting abutments &1 and 4{’, the pair of
contacts on each being denoted 35, while the
coenductors which lead thereto are denoted 258
and 254’, and their associated condsnsers, by
255 and 255’. These latter are secured in place
on wall 102 by clips 42 and &2’, respectively.
Conductors 254 and 254’ are passed through the
wall 102 from the windings by bushings 33 and
33’ which preferably have relatively tight fit on
the condu:t . passed. ‘ .
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From the other terminal of each secondary
winding, as shown at 252 in Fig. 12, there leads
another conductor 256 to a distributing mecha-
nism which is preferably disposed in the same
chamber as the breakers and has one or more
electrodes rotatively arranged for transferring
the high tension current selectively to station-
ary electrodes in bushings which anchor cables
connected respectively to the spark plugs in the
engine cylinders which are to be fired. Conduc-
tor 256 is shown as led through the wall 102 by
means of an elongated insulating bushing or
tube 83. In order to support the rotating elec-
trode or electrodes in proper synchronism with
the engine and with the rotor of the magneto,
such electrode or electrodes are advantageously
mounted in a suitable insulating carrier that is
secured to shaft 11,

A preferred form of distributing mechanism
has an insulating carrier or plate denoted €9, in
Figs. 1 and 4. Such plate is preferably secured
to the end of shaft il in chamber B at a point
outwardly beyond cam 50 by means of a spider
T70. Plate 60 has one rotating electrode at €8

which is charged from the windings of coil 25,

and another at 65’ charged from the windings of
coil 25’. Plate 60 carries in addition a plurality
of charge collecting means or devices, with work-

10

15

ing surfaces exposed and opposing the disk 00. -

Here, there are three such devices, namely, those
denoted 61, 62, and 63, only two being needed
for distributing the current for dual ignition,

30

the third being arranged to provide a booster

spark, as hereinafter explained.

The device at 61 consists of a centrally located
contact which engages with a resiliently pressed
terminal 66 in an insulating bushing 87 that is
mounted in and held stationary by disk 106.
"The bushing 67 provides anchorage for the con-
ductor 256 which is secured in conducting rela-
tion with the terminal 66.

Electrical connection is established in plate 60
between contact device 61 and electrode 65 by
means of a conductor 64 that is bar-like and
preferably embedded in the plate 60, such con-
ductor being here -extended beyond the edge of
‘plate 60 and arranged to serve as a support for
the electrode 65. Such electrode here preferably
has an oppositely extending needle-point elec-
trode 69 arranged to terminate a desired distance
from. wall 102, which is a conductor, and there-
by provides a safety gap across which arcs,
caused by excessive potential, may strike and
pass to ground. Electrode 65, which may be flat
topped, revolves with plate 60, and cooperates
with a series of similarly shaped stationary elec-
trodes T2 disposed about the.periphery of plate
{00. The number of stationary electrodes 712
correspond to-the number of cylinders to be fired
and are arranged in the outermost circle in plate
100, and have the cables for ignition lead from
the rear of the plate in order that they may be
convenient and free from interference with mag-
neto parts. Each electrode 12 is supported in a
suitable insulating bushing 80 that has a recep-
tacle providing anchorage for a distributing
cable, for example, that shown at 257 in Fig. 12,
leading to a spark plug in an engine cylinder to
be fired.

The contact device 62 provides a sxmllar dis~
tributing mechanism that furnishes the other
spark for ignition in each engine cylinder. De-
vice 62 is in the form of a conducting ring em-
bedded in insulating plate 60 but arranged to
be concentric with the device 61.
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62 is arranged for current collecting purposes
and engages with or wiped by a flexible brush
or terminal 68’ that is in bushing 67’; this lat-
ter being also stationarily mounted in disk 100
and providing anchorage for a conductor 256’.
This latter is similar to that at 256 and leads
from the other magneto winding.

Another bar-like conductor 64’ is embedded in
plate 60 but has no protruding end. Instead, it
terminates in the plate 60 and has an clectrode
65’ that is similar to that at 65 but which is at
a radial distance different from that at 65 (in
the illustration the distance is less), and hence
is adapteqd to cooperate with another set of fixed
electrodes 12’ on disk 100 with gap intervening
and arranged peripherally and staggered to be
at a less distance from the center than those at
12. Electrodes 12’ also correspond in number to
the number of cylinders to be fired; their con-
nection being in the order in which the cylinders
are fired, as is the case for electrodes T2.

The third contact device 63 is arranged. to
provide the booster ignition system which is used
when starting airplane and similar motors., The
booster ignition system, however, may be dis-
pensed with where other systems of starting are
provided. The contact device 63 is in the form of
another annular conductor embedded in plate
60 and arranged to be concentric with the device
at 61. This third device collects high tension
current from a source (not shown in the drawings
in the interests of clearness). To this end, a
conductor 260 is shown as leading from such
source (indicated symbolically in Fig. 12) into the
chamber C through a bushing 261 which is passed
through the chamber wall to the rear of disk
100 (or that part remote from the magneto prop-
er) and leads to and is anchored in a bushing
267 (which may or may not be similar to that.
at 67) that is preferably mounted in disk 100
on the same side and in the same manner as
bushings 67 and 671’. Bushing 267 has an elec-
trode 266 that is similar to that at 72 and ter-
minates at a little distance from the plane of
and in line with the edge of the conducting ring
63. By this means, the ring 63 is charged with
a high tension current that is at a voltage ma-
terially higher than that generated in the wind-
ings at 25 and 25’ when low cranking speeds pre-
vail. Another bar-like conductor T4, embedded

- in the plate 60 and displaced angularly from con-
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Ring. device ({]

ductor 64’ (or from 64) to achieve a desired
retardation of the firing at starting, leads radi-
ally outwardly and terminates in a prong-like
electrode T8 that extends transversely through.
the face of plate 60 to an exterior point that is
adapted to cooperate with one set of the station-
ary distributing electrodes, in this instance, the
electrodes 712’; it being obvious that the station-
ary distributing electrodes 12 could equally well
have been chosen. By this means, when the en-
gine is starting and the sparks from the magneto
are weak, the ignitior system may be switched to
the booster system to obtain strong sparks.
Casing portion 10’ is preferably made remov-
able from the magneto proper. Access is hence
readily had to the breaker and distributor mech-
anisms when desired. Since corrosive gases, such
as ozone and nitric oxide, are formed by the
action of electric sparks, the provision of the
separate chamber is seen to serve as means for
substantially excluding such corrosive substances
from the chamber A which houses the coils 25
and 25’ and the elements of the magnetxc cir-
cuits. . '
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To insulate properly the current carrying con-
ductors, especially those carrying high tension
current, the interior cylindrical wall of chamber
B is covered with suitable insulating material,
which is also preferably acid resisting. A cover-
ing of this character for the cylindrical wall of
chamber B is shown at 15. Through openings

106 which are in chamber C and at the rear of .

disk 100, are led the cables or conductors, such
as 256 and 257, which distribute ignition energy
to the engine. In order that these latter con-
ductors may be anchored in disk {00 and con-
nected with their proper stationary electrodes 12
and 72/, suitable bushings therefor are provided

in disk 100 which incorporate suitable anchoring’

means. A suitable bushing formed for both sup-
porting electrodes and “for providing cable an-
chorage is that shown by way of example in co-
pending application, Serial No. 386,421, filed April
2, 1941, in the name of L, H. Scott, one form of
which is depicted in Fig. 1. Such bushing is
shown at 80 made of suitable insulating material,
and may have its outer surface corrugated or
petticoated and provided with a bore closed at
one end by a perforated conducting block or
plug 81 which is preferably threaded and adapted
to engage with a corresponding thread on the
shank of an electrode 12.

The cable to be anchored in a bushing at 80
is cut off “square,” i. e., in a plane at right an-
gles to the cable, and provided with a conduct-
ing cap which, when the cable is anchored, is
in ccnducting relation with the cable and is pref-
erably threaded or otherwise formed to engage
positively with the threaded tip of the shank of
an electrode 12. . ) .

When the threaded shank of an electrode 12

is passed down through block 8f, it is then
screwed into the cap 82, and draws the cable
firmly into place; lock nuts and/or washers be-
ing preferably disposed over the shank and in-
terposed between an electrode 12 and the top
of a bushing 83 for locking the parts in place
when the desired adjustment has been attained.
By this means a quick and secure anchorage for
all of the engine cables, and/or other conductors,
leading to disk (60 may be had.
- The magneto casing may, of course, be con-
structed of any suitable material. A light metal,
such as aluminum, is preferred, as it shields the
magneto windings to prevent radio interference
and contributes to a light-weight magneto which
is desired in the field of aviation. The casing 10
preferably follows the contour of the parts
housed. The portions of the casing which en-
velop the rotor. are hence cylindrical but those
which house the coils 25 and 25’ are enlarged
and elongated, as shown at 80 and 90’, in order to
clear properly the high tension windings. Each
of these portions is substantially rectangular in
cross-section and has closures, as at 91 and 91’
respectively, secured thereto.

In practice, the shaft t1 is coupled through
its projecting end 104 which may be fluted or
toothed to engage with a coupling device by
which driving force is transmitted from the en-
gine to the magneto. Any suitable coupling may
be applied ai the end 104 and may include means
for close adjustment of the angular relation be-
tween the driving shaft and the shaft 1. In

the form of the invention shown the magneto is
intended to be driven at one-half the engine
crankshaft speed for a four-cycle engine.
When the desired phase adjustment has been
achieved, the starting of the engine transmits
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driving force to the shaft i1 which simultaneous-
1y rotates the magneto rotor carrying the mag-
netizing means comprising the bar magnets 21,
together with the breaker drum 50 and the dis-
tributor plate 60.

The magnetic flux engendered by the magnetiz-
ing means is seen to be passed by the shoes 22 and
21 through the cores of the coils 25 so that the
magneto windings 251 and 252, shown in Fig. 12,
are cut by flux. As the rotor rotates, it is seen
that a series of poles of localized induction pass
under each shoe by which air gaps of varying
width are periodically moved into and out of the
magnetic circuit, causing a periodic fluctuation in
the number of lines of magnetic flux passing
through the cores of the surrounding coils. This
periodic variation induces in the well-known
manner a periodic current of corresponding fre-
quency in the primary winding 251 of each coil.
A secondary current in each winding 252 is gener-
ated by the quick change of the flux when the pri-
mary current is interrupted, such secondary cur-
rent being of a relatively high potential and
adapted to discharge across the spark gap in an
engine cylinder. The distribution of the current
from an electrode 65 when adjacent an electrode
12 is accompanied by a spark that jumps across
the gap between an electrode 65 and an electrode
12. As electrode 65 is on the distributor plate 60,
it rotates with the shaft 11, and thus passes suc-
cessively over the outermost stationary electrodes
that are disposed about the circumference of disk
100. In this way, the several cylinders compris-
ing the engine are fired in the proper sequence.
It is seen that the coil 28’ similarly provides cur-
rent to the electrode 65’ which cooperates with the
series of electrodes 127, to provide the other of the
dual sparks.

By the present invention, it is seen that rela-
tively large bearings may be provided for the shaft
{1 with the result that bearing trouble is substan-
tially eliminated in the arrangement of the pres-
ent invention. The fact that the breaker is posi-
tively driven in the double-acting cam 50 also
results in a positive make and break which main-
tains its uniformity in character no matter what
the engine speed may be. The rotating safety
electrode at 69 on plate 60 substantially avoids the
maintenance of such arcs as may strike to ground
in the chamber B, since this requires constant
ionization of new paths, which is unlikely. Inci-
dent corrosive products are also substantially ex-
cluded from chambers A and C by the segregation
thus provided by the present invention.

It will be seen further that, by the placing of the
north poles of the magnetizing means all at one
end of the rotor, the direction in which the cur-
rent is passing when the transient condition
occurs is always the same, with the result that as
the engine increases speed, with the sparks
crowded into smaller and smaller periods of time,
any overlapping in the periods which may take
place at high speeds does not operate to nullify
the spark impulses. Hence degradation of the
spark is seen to be substantially avoided.

While a plurality of permanent magnets, such
as shown at 21 in Fig. 1, may be employed as the
magnetizing means of magnetos provided in ac-
cordance with the present invention, such perma-
nent magnets being carried by supporting plates
12 and {2’ of magnetic material, it is by no means
necessary that the magnetizing means be’'a plu-
rality of permanent magnets, since a single per-
manent magnet may be employed and arranged
as a common magnetizing means to supply flux to
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the pole shoes which guide the flux and provide
_ the plurality of localized fields of induction. A
hollow cylindrical magnet, made of a suitable
magnetic alloy, may be employed. An arrange-
ment of this character is shown in Figs. 8 and 9.
Here, a casing 110, which may be similar to that
shown at 10, and made of aluminum, has a non-
magnetic rotating shaft 111 mounted therein in
bearings {17, the shaft carrying supporting mem-
bers (12 and 112’, The latter are shown as
spaced apart by a bushing 114. Casing 110 is also
shown with a removable cover portion 143. This
latter may be removed in order to afford access to
the interior.

. 'To provide a single magnetizing means for the
several localized fields of induction as here pro-
posed, a single cylindrical permanent magnet 221
is disposed about the shaft if{ and secured at the
ends between the supporting plates 112 and 112,

The latter are preferably of magnetic material. ¢

Each of the supporting plates (12 and 12’ may
be shouldered for the reception of magnetic shoe
members; such shoe members are composed of
laminations 222, although laminations may be
dispensed with. ‘The shoe members shown are
arranged to cooperate with similar magnetic shoe
members 12T and 127’ which are disposed in the
stator or frame of the casing I10. The shoe
members {27 and 121’ cooperate to support core
elements 126 which pass respectively through the
center of the sets of coils, as shown at {25. Each
core and coil is here mounted in substantially the
same manner as shown in the modification of
Fig. 1.

A separable casing portlon 109 here provides the
chambers, heretofore denoted B and C, and houses
the breaker and distributor mechanisms and
cables respectively. The breaker mechanism is
here shown in identically the same form as in

Fig. 1, and is operated by a double-acting cam’

drum 50 secured on the end of shaft {11f. This
shaft also supports a spider 10 which has a dis-
tributor plate 60 provided with distributing con-
ductors and electrodes as shown in the first form
of the invention.

In this second form of the invention, the casing
also has a stationary terminal carrying insulating
member or disk 100 which divides a casing portion
109 into forward and rear chambeis, the latter
housing the cables, which enter by way of tubular
extensions 107 and 108.

In this form of the invention, the magneto is
also acapted to be directly mounted on the inter-
nal combustion engine for which ignition is to be
supplied. 'In such magneto, it may be desirable to
incorporate the booster. To this end, one of the
stator coils, such as the upper coil 125 on a core
126, is arranged to be in commission at starting
also and has a magnetically actuated vibrator 120
for making and breaking the circuit of the pri-
mary of the coil at 125 during the starting period.

The vibrator 120 is conveniently disposed in
the casing 118 on the stator structure in a man-
ner completing a magnetic circuit through the
core {26 when the primary of coil 125 is ener-
gized, the general arrangement being one in
which shoes 127 and 127’ are bridged by the vi-
brator, as shown in Figs. 10 and 11. Such vi-
brator comprises g resilient magnetizable element
i21 arranged to span the stator structure for
completing the local magnetic circuit indicated.
The free end of element 121 has a contact 122
that may also serve as mechanical loading and
contributes to the desired timing of the period of
vibration. The other end is made fast to the shoe

10
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structure as shown at 123. A conducting element
2502 secured to the stator is provided with a co-
operating contact which is engageable by contact
122; the element 121 being a conductor as well

&S a magnetizable element is conductively con-.

nected to conductor 254.

The windings of the selected coil 125 are pref-
erably connected for service during such period
by means of a suitably arranged eleciric circuit or
system, for example, that shown in Fig. 13. Here,
the primary and secondary windings are denoted
251 and 252 respectively, as in Fig. 12, the wind-
ings having a common ground at 253. Conductor
254 leads from the other terminal of the primary
t0 the breaker at 40 and has condenser 255 in
parallel with the breaker contacts; there being
a grounding conductor 240 which has conductor
254 and a grounding switch 241 in series..

In this arrangement, a conductor 259 is led
from conducting element 2508 to a second switch-
242 that has a D. C. source of E. M. I, such as
battery 243, in series with it.’ The conductor 250
is also preferably provided with a current limit-
ing resistance, as shown at 245. The second
switch is adapted to energlze the vibrator (20
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In operation, when the engine and the mag-
neto connected thereto are not running, switch
241 is normally closed but opened when starting
or running. Switch 242 is open except when
starting. When it is desired to start the engine,
switch 241 is first opened, then switch 242 is
closed. A circuit ‘is then seen to be established
including winding 251 and ground through which
current from the battery passes, provided the
breaker at 40 is open. Current passing in wind-
ing 251 energizes it so that the vibrator {21 oper-
ates to make and break the circuit and produce a
high tension voltage which passes through con-
ductor 257 to fire an engine cylinder. This boost-
er spark causes the engine to fire, turning over at
first slowly but scon fast enough to generste a
proper voltage in the magneto windings which is
of sufficient magnitude to fire the engineé without
the aid of a booster. The switch 242 is then
opened and normal operation ensues.

In the event breaker 40 is not open when switch
242 is closed at starting, current from battery 243
is short circuited to ground. To prevent a surge

of current a$ such time, conductor 250 preferabply
has in series with it a clrrent limiting means,
such as the resistance 245. By this means ex-
cessive current values are avoided and the bat-
tery 243 protected. The instant the breaker 40
opens, winding 251 is in operation and a booster
spark provided. This is seen to insure proper
timing with the engine so that danger of prema-
turely firing the engine is avoided by incorporat-
ing the booster in the magneto in accordance
with the invention. . )

Since certain changes may be made in the
above censtruction and different embodiments of
the invention could be made without departing
from the scope thereof, it is intended that all
maiter contained in the above description or
shown in the accompanying drawings shall be in-
terpreted as illustrative and notf in a limiting
sense. ‘

Having described my invention, what I claim as
new and desire to secure by Letters Patent is:

1. In a magneto-electric maehine, the combi-
nation comprising a casing formed with segre-
gating chambers, a structure stationariiy mount-
ed in one of said chambers, a shaft journaled in
said- chamber, an inner structure mounted on
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said shaft and rotatively arranged with respect
to said stationary structure, magnetizing means
mounted on said inner structure together with
magnetizable elements whereby a plurality of
portions of magnetic circuits are provided, a coop- 5
erating magnetic circuit portion including a core
disposed in said stationary structure, magneto
windings on said core, breaker and distributor
mechanisms in a second chamber including rotat-
able elemerits rigidly secured in a desired phase
relation on said shaft, an insulating disk station-
arily mounted and arranged to close said second
chamber; ahd electrode supporting bushings,
adapted to provide anchorage for distributing-
cables, demountably disposed on said disk in said 15
second chamber and arranged to receive cables
from without said second chamber. .

2. In a magneto-electric machine, the combi-
nation comprising a casing formed with three
segregated chambers, a structure stationarily
mounted in one of said chambers, a shaft jour-
naled in said chamber, an inner structure mount-
ed on said shaft and rotatively arranged with re-
spect to said stationary structure, magnetizing
means mounted on said inner structure together
with magnetizable elements whereby a plurality
of laterally displaceable portions of magnetic
circuits are provided, a cooperating magnetic
circuit portion including a core disposed in said
stationary structure, primary and secondary
magneto windings on said core, a breaker mech-
anism connected in the circuit of said primary
magneto windings and disposed in a second
chamber, a distributor mechanism having a ter-
minal connected in the circuit of said secondary
magneto windings and disposed in said second
chamber, elements of said breaker mechanism
“and said distributor mechanism being mounted to
rotate with said shaft and secured in a desired
prhase relation thereto, an insulating disk station-
arily mounted in said casing and serving as a gas-
tight closure for said second chamber and as a
wall for the third chamber, and a plurality of
electrode supporting bushings having ecable an-
choring receptacles, said bushings being disposed
on said disk in said second chamber and arranged
to have said receptacles accessible from said
third chamber: .

3. In a magneto-electric machine, the combi-
nation comprising a casing formed with three
chambers, a structure stationarily mounted in
one of said chambers, a shaft journaled in said
chamber, an inner- structure mounted on said
shaft and rotatively arranged with respect to said
stationary structure, magnetizing means mounted
on said inner structure together with magnetiz-
able elements whereby a plurality of laterally
displaceable portions of magnetic circuits are
provided, a cooperating magnetic circuit portion
including a core disposed in said stationary
structure, primary and secondary magneto wind-
ings on said core, a breaker mechanism having
a breaker arm connected in the circuit of said
primary magneto winding and disposed in a sec-
ond chamber, a distributor plate having a ter- 5
minal connected in the circuit of said secondary
magneto winding and disposed in said second
chamber, a cam on said shaft arranged to drive
positively said breaker arm in two opposite direc-
tions, said distributor plate being also secured 7
to said shaft and in a desired phase relation, an
jnsulating disk stationarily mounted in said cas-
ing and serving as a gas-tight closure for said
second chamber and as a wall for the third
chamber, and a plurality of electrode supporting
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bushings having cable anchoring receptacles, said
bushings being disposed on said disk in said sec-
ond chamber and arranged to have said recep-
tacles accessible from said third chamber.

4. In & magneto-electric machine, the combi-
nation comprising a casing formed with three
chambers, & structure stationarily mounted in
one of said chambers, a shaft journaled in said
chamber, an inner structure mounted on said

‘shaft- and rotatively arranged with respect to

said stationary structure, magnetizing means
mounted on said inner structure together with
magnetizable elements whereby a plurality of lat-
erally displaceable portions of magnetic circuits
are provided, a cooperating magnetic circuit por-
tion including a core disposed in said stationary
structure, magneto windings on said core, a
breaker mechanism for said magneto windings
disposed in a second chamber having a breaker ’
arm mounted on a dividing wall, a cam on said
shaft for actuating said breaker arm in two
opposite directions, a distiributor plate on said
shaft in said second chamber and provided with
a terminal, an insulating disk stationarily
mounted in said casing and serving as a gas-
tight closure for said second chamber and as a
wall for the third chamber, and a plurality of
electrode supporting bushings having cable an-
choring receptacles, said bushings being disposed
on said disk in said second chamber and ar-
ranged to have said receptacles accessible from
said third chamber.
5. In a magneto-electric machine, the combi-

" nation comprising a casing formed with three

chambers, a structure stationarily mounted in
one of said chambers, a shaft journaled in said
chamber, an inner structure mounted on said
shaft and rotatively arranged with respect to
said stationary structure, magnetizing means
mounted on said inner structure together with
magnetizable elements whereby a plurality of
laterally displaceable substantially U-shaped
portions of magnetic circuits are provided, a co-
operating substantially U-shaped magnetic cir-
cuit portion including a core disposed in said sta-
tionary structure, magneto windings on said core,
a breaker mechanism for said magneto windings
disposed in a second chamber having a breaker
arm mounted on a dividing wall, a cam on said
shaft for actuating said breaker arm in two op-
posite directions, an insulating disk stationarily
mounted in said casing and serving as a gas-
tight closure for said second chamber and as a
wall for the third chamber, and  a plurality of
electrode supporting bushings having cable an-
choring receptacles, said bushings being disposed
on said disk in said second chamber and arranged
to have said receptacles accessible from said
third chamber, said second chamber having an
insulating lining disposed therein and spaced
from said bushings.

6. In a magneto-electric machine, the combi~
nation comprising a casing formed with three
ch.ambers, a structure stationarily mounted in
one of said chambers, a shaft journaled in said
chamber, an inner structure mounted on said
shaft and rotatively arranged with respect to
said stationary structure, magnetizing means
mounted on said inner structure together with
magnetizable elements whereby a plurality of
magnetic circuit portions are provided, a co-
operating magnetic circuit portion including a
core disposed in said stationary structure, mag-

" neto windings on said core in the first-named

chamber, a breaker mechanism for said magneto




8

windings in a second chamber, a cam on said
shaft in said second chamber for actuating said
breaker mechanism, distributor mechanism in
said second chamber on said shaft, a conducting
needle-point associated with said distributor
mechanism and rotating therewith and arranged
to discharge to a wall of said second chamber,
an insulating disk stationarily mounted in said
casing and serving as a gas-tight closure for
said second chamber and as a wall for the third
chamber, and a plurality of electrode supporting
bushings having cable anchoring receptacles,
said bushings being disposed on said disk in said
second chamber and arranged to have said re-
ceptacles accessible from said third chamber.

7. In a magneto-electric machine, the combi-
nation comprising a casing formed with three
- chambers, a structure stationarily mounted in
one of said chambers, a shaft journaled in said
chamber, an inner structure mounted on said
shaft and rotatively arranged with respect to
said stationary structure, magnetizing means
mounted on said inner structure together with
magnetizable elements whereby a plurality of
substantially U-shaped portions of magnetic cir-
cuits are provided, a cooperating substantially
U-shaped magnetic circuit portion including a
core disposed in said stationary structure, mag-
neto windings on said core in the first-named
chamber, a hreaker mechanism for said magneto
windings on a wall dividing the first chamber
from a second chamber, a cam on said shaft in
said second chamber for actuating said breaker
mechanism, distributor mechanism in said sec-
ond chamber rigidly secured to said shaft, a con-
ducting needle-point associated with said dis-

10
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ond chamber and provided with a pair of ter-
minals each connected respectively to the wind-
ings on said cores, a vibrator disposed to be ac-

. tuated by a selected one of said cooperating mag-

netic circuit portions, and means associated with
said vibrator for making and breaking an elec-
in parallel with said breaker mech-
anism, : :
9. In a magneto-electric machine, the combi-
nation comprising a casing formed with segre-
gated chamberts, a structure stationarily mounted
in a selected one of said chambers, a shaft jour-

- naled in said selected chamber, an inner struc-
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tributor mechanism and rotating therewith and -

arranged to discharge to a wall of said second

chamber and provide a safety spark gap, an in--

sulating disk stationarily mounted in said casing
and serving as a gas-tight closure for said second
chamber and as a wall for the third chamber,
and a plurality of electrode supporting bushings
having cable anchoring receptacles, said bush-
ings being disposed on said disk in said second
chamber and arranged to have said receptacles
accessible from said third chamber, said second
chamber having an insulating lining disposed
therein in spaced relation from said bushings
and said spark gap.

8. In a magneto-electric machine, theé combi-
nation comprising a casing formed with segre-
gated chambers, .a structure stationarily mount-
ed in a selected one of said chambers, o shaft
journaled in said selected chamber, an inner
structure mounted on said shaft and rotatively
arranged with respect to said stationary struc-
ture, magnetizing means mounted on said inner
structure together with rhagnetizable elements
whereby a plurality of magnetie circuits are pro-
vided, a pair of cooperating magnetic circuit por-
tions rigidly mounted in said stationary structure
and disposed at relatively opposite points and
each including a core, said casing being arranged
to have said first-named chamber provided with
a wall in common with a second chamber and
having elongated housings extending in opposite
directions and enclosing said cooperating mag-
netic circuit portions, magnete windings on each
of said cores, a breaker mechanism for each of
said magneto windings disposed in said second
chamber and mounted on said common wall, a
common cam on said shaft in said second cham-
ber for actuating said breaker mechanisms, a dis-
tributor plate mounted on said shaft in said sec~
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ture mounted on said-shaft and rotatively ar-
ranged with respect to said stationary structure,
magnetizing means mounted on said inner struc-
ture together with magnetizable elements where-
by a plurality of magnetic circuits are provided,
a pair of cooperating magnetic circuit portions
rigidly mounted in said stationary structure and

‘disposed  at- relatively opposite points and each

including a core, said casing being arranged to
have said first-named chamber provided with
a wall in common with a second chamber and
having elongated housings extending in opposite

" directions and enclosing said cooperating mag-

netic circuit portions, magneto windings on each
of said cores, a breaker mechanism for each of
said magneto windings disposed in said second
chamber and mounted on said common wall, a
common cam on said shaft in said second cham-
ber for actuating .said breaker mechanisms, a
distributor plate ‘mounted on said shaft in said
second chamber and provided with a pair of
terminals -each connected respectively to the
windings on said cores, a vibrator disposed to
be actuated by a selected one of said cooperat-
ing magnetic: circuit portions, means associated
withh said vibrator for making and breaking an
electric circuit in parallel with said breaker
mechanism, an insulating disk mounted in said
chamber and serving as a wall providing a third
chamber, and a plurality of electrode supporting
bushings having cable anchoring receptacles, said
bushings being. disposed on said disk in said sec-
ond chamber and accessible from said third
chamber. i
10. In a magneto-electric machine, the combi-

" nation comprising a casing formed with segre-
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gated chambers, a structure stationarily mounted
in & selected one of said chambers, a shaft jour-
naled in said selected chamber, an inner struc-
ture mounted on said shaft and rotatively ar-
ranged with respect to said stationary structure,.
magnetizing means mounted on said inner struc-
ture together with magnetizable elements where-
by a plurality of magnetic circuits are provided,
a pair of cooperating magnetic circuit portions
rigidly mounted in said stationary structure and
disposed at relatively opposite points and each
including e core, said casing being arranged to
have said first-named chamber provided with a
wall in common with a second chamber and hav-
ing elongated housings extending in opposite di-
rections and enclosing said cooperating magnetic
circuit portions, magneto windings on each of
said cores, & breaker mechanism for each of said
magneto windings disposed in said second cham-
ber and mounted on said common wall, a common
cam on said shaft in said second chamber for ac-
tuating said breaker mechanisms, a distributor -
blate mounted cn said shaft in said second cham-
ber and provided with a pair of terminals each

. connected respectively to the windings on said

76

cores, a vibrator disposed to be actuated by a
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selected one of said cooperating magnetic circult
portions, means associated with said vibrator for
making and breaking an electric circuit in par-
allel with said breaker mechanism, an insulating
disk stationarily mounted in said casing and
serving as a gas-tight closure for said second
chamber and as a wall for the third chamber,
and a plurality of electrode supporting bush-
ings having cable anchoring receptacles, said
bushings being disposed on said disk in said sec-
ond chamber and arranged to have said recep-
tacles accessible from said third chamber, said
second chamber having an insulating lining
disposed therein and spaced from said bushings.

11. In s magneto-electric machine, the combi-
nation with a casing having a shaft journaled
therein, of inner and outer structures in said
casing, the inner of which is mounted to rotate
with said shaft, the outer being disposed station-
arily in said casing, said outer structure being
cooperatively arranged and having at least two
complemental portions including a core for com-
pleting local magnetic circuits through said inner
structure, magneto windings on said core, means
for connecting at will said windings in an elec-
tric circuit having an external source of E. M. F.,
a vibratorily mounted magnetizable element ar-
ranged to complete an independent magnetic cir-
cuit through said core, and contact means asso-
ciated with said element and arranged to com-
plete an electric circuit including said windings
and said source of E. M. F. when in one position
and to interrupt said circuit in another position.

12. In a magneto-electric machine, the combi-
nation with a casing having a shaft journaled
therein, of inner and outer structures in said
casing, the inner of which is mounted to rotate
with said shaft, the outer being disposed sta-
tionarily in said casing, said outer structure
being cooperatively arranged and having at least
two complemental portions including & core for
completing local magnetic circuits through said
inner structure, magneto windings on said core,
an electric circuit including a switch and a
ground connected to said magneto windings,
other switch means for connecting a source of
E. M. F. in said electric circuit in series with said
ground, a vibratorily mounted magnetizable ele-
ment arranged to complete an independent mag-
netic " circuit through said core, and contact
means associated with said element and arranged
when in contact to complete a circuit including
said windings and source of E. M. F. but when
open to break said circuit whereby voltages may
be induced in said windings.

13. In a magneto-electric machine, the com-
bination with a casing having a shaft journaled
therein, of inner and outer structures in said
casing, the inner of which is mounted to rotate
with said shaft, the outer being disposed sta-
tionarily in said casing, said outer structure
being cooperatively arranged and having at least
two complemental portions including a core for
completing local magnetic circuits through said
inner structure, magneto windings on said core,
means for connecting at will said windings in an
electric circuit having an external source of
E. M. F.,, a resilient magnetizable element dis-
posed parallel to said core and spanning the as-
sociated complemental portions of said outer
structure, said magnetizable element being se-
cured at cne end to a complemental portion
while the other is free to vibrate under the
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and-break device in series with said windings
and sald source of E. M. F. arranged to be oper-
ated by the free end of said magnetizable ele-
ment, and main breaker mechanism for said
magneto windings having contacts in parallel
with said vibratorily actuated make-and-break
device.

14, In a magneto-electric machine, the com-
bination with a metal casing having gas-tight
segregating chambers and a shaft journaled in
a selected one of the same, of inner and outer
structures in said selected chamber having ser-
rated pole formations providing localized mag-
netic fields, said outer structure comprising a
stator for said machine and having a core pro-
vided with magneto windings, magnetizing
means for said rotor, mechanisms for collecting
and distributing high tension current disposed
in a second one of said chambers, and cables
leading from said distributing mechanism in a .
third one of said chambers including cables
adapted to lead to spark plugs of an internal
combustion engine; the electrical system includ-
ing collecting and distributing mechanisms and
cables being housed in a continuous metallic
structure whereby they are shielded against ex-
ternal electrical interference.

15. In a magneto-electric machine, the com-
bination with a casing having a shaft journaled
therein; of inner and outer structures in said
casing; the inner of which is mounted to rotate
with said shaft; the outer being disposed sta-
tionarily in said casing, said outer structure
being cooperatively arranged and having at least
two complemental portions including a core for
completing local magnetic circuits through said

- inner structure; a magnetizable element vibra-
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attraction of a local magnetic field through said -

core and said magnetizable element, a make-

75

torily mounted and arranged to complete an in-
dependent magnetic circuit through said core
and associated complemental portions of said
stator; and an electrical system comprising
grounded windings on said core having rotor
actuated breaker mechanism including contacts
connected thereto and completing the circuit
through ground, a condenser connected in par-
'allel to said contacts, a grounding switch con-
nected to said windings in parallel with said
breaker mechanism, a make-and-break device
including contacts in series with said windings
and arranged to be actuated by said magnetizable
element, and a second grounding switch includ-
ing an external source of E. M. F. and a current
limiting resistance connected in series with said
last-named contacts and ground.

16. In a magneto-electric machine, the com-
bination comprising a magnetizing means, a
rotor including poles forming a part of unidirec-
tional magnetic circuits including said magnetiz-~
ing means, a stator including a magneto winding
and a core extending through said winding
terminating in poles adapted for coincident co-
operation with said rotor poles to form such
magnetic circuit of low reluctance through said
winding for maximum -unidirectional flux link-
age thereof, means for connecting at will said
winding in an electric circuit having an external
source of E. M. F,, a vibratorily mounted mag-
netizable element arranged to complete an in-
dependent magnetic circuit through said core,
and contact means associated with said element
and arranged to complete an electric circuit in-
cluding said winding and said source of E. M. ¥,
when in one position and to interrupt said cir-
cuit in another position.

17. In & magneto-electric machine, the com-~
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bination comprising a rotor including a mag-
netizing means having poles forming a part of
unidirectional magnetic circuits, a stator includ-
ing a magneto winding and a. core extending

through said winding terminating in poles adapt- ’

ed for coincident cooperation with said rotor
poles to form such magnetic circuit of low re-
luctance through said winding for maximum
unidirectional flux linkage thereof, means for
connecting at will said winding in an electric
circuit having an external source of E. M. F.,
a resilient magnetizable element disposed paral-
lel to said core and spanning complemental por-
tions associated with said stator poles, said
magnetizable element being mounted at one end
adjacent to & complemental portion while the
other is free to vibrate under the attraction of
a local magnetic fleld through said core and
said magnetizable element, s make-and-break

- device In series with sald winding and said source
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of E. M. F. arranged to be actuated by the free
end of sald magnetizable element, and main
bresker mechanism for sald magpeto winding
having contacts in perallel with said eircult
including said vibratorily actuated make-and-
break device. )

18. In a high tension magneto-electric ma-
chine, the combination comprising a casing
member adapted to be divided into a chamber
for housing supply and distributing cables and
a second chamber for housing a rotary dis-
tributing member, and & partition in sald casing
member adapted to prevent access of gases from

. the second chamber to the first, said partition

20 -

including terminal mountings whereby the ends
of cables housed in the first chamber may be
brought into conducting relation with said ro- -
tary distributing member in the second cham-
ber.

LLOYD H. SCOTT.



