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T'o all whom it may concern: S
] Brown, a
citizen of the United States, residing at
Springfield, in the county of Hampden and
State of Massachusetts, have invented new
and useful Tmprovements in Magnetos, of
which the following is a specification.
. This invention relates to improvements
in magnetos and 'is especially directed to
magnetos of the type wherein a reciprocat-
ing armature moves into and out of en-
gagement with magnetic poles to vary the
flux in a magnetic circuit and by such va-
viation to cause the generation of electric-
ity in a suitable winding. :

“The invention is particularly concerned
with mechanism for actuating the armature
in a novel manner. Heretofore, it has been

thought essential, in magnetos of the type

described, to apply to the armature very
suddenly, if not practically instantaneously,
a relatively high initial force to dislodge
the armature from its poles and overcome
the opposing force due to magnetic attrac-
tion.. Hence, the use of the hammer which,
when suddenly released, is driven toward
the armature and, after acquiring consid-
erable momentum, engages the latter with
an impact which sets the armature sud-
denly 1 motion at high speed. Such actu-
ation of the armature was considered nec-
essary in order to provide for a rapid change
in flux in the generating windings.. Other
prior art magnetos, of the type under con-
sideration, while dispensing with the ham-

:: mer, have nevertheless retained the sudden

40

and practically instantaneous release of the
armature to allow the sudden application
of a considerable initial driving force.

The broad object of this invention is to

¢ ‘provide, in a magneto of the type in which
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an armature is moved into and out of con-
tact with magnetic poles, driving mecha-

nism arranged to build up on the armature,
while held. to its poles, a differential of

force to disengage it therefrom ; such differ-
ential—which, by reason of its infinitesimal
initial value, is insufficient to move the ar-
mature at high speed,—increasing rapidly
as soon as an-air gap is established between

~ the armature and poles and soon becoming
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effective to so move the armature by reason
of the rapid weakening of the resistance,
of which magnetic attraction is always an
element. S ' ' ' :

According to this feature of the inven-

tion, as soon as the armature is separated

by the least air gap from its poles, that op-
posing force due to magnetic attraction will
be greatly lessened and, as the air- gap
widens, will progressively and very rap-
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idly diminish (at the very least, in propor-

tion to the square of the distance of sepa-
ration). Accordingly, although only an in-
finitesimal initial differential of force ex-
isted to move the armature, such differen-

tial is rapidly increased by the rapid di- .

65

minution of the force of magnetic attrac-

tion and, after the armature has moved a .
short distance away from its poles, it will

acquire a sufficiently rapid speed. In order

70

to rénder this mode of actuation of the ar- .

mature most effective, choke-coils are asso-
ciated with the magnetic circuit and, at
the time that the armature leaves its poles,
these coils are arranged in a closed electrical

circuit, which is later broken after the ar-

mature has attained the requisite speed.
The practical effect of this arrangement
is to hold the flux in the magnetic circuit
until the armature acquires a sufficient speed
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and has introduced a sufficient reluctance in -

the magnetic circuit, whereupon an opening

of the choke-coil circuit will result in a de-
sired rapid change of flux in the generat-
ing winding. :

_An important advantage of this mode of
operation is that it renders available the
use of far less violent motions than have
heretofore been employed for actuating the
armature and yet permits sparks of high
intensity to be produced independent of en-
gine speed. It eliminates the necessity for
the use of cams which release the follower

for a free fall. - The principal advantage of

this type of magneto is thus retained with-
out the accompanying disadvantage incident
to the use of relatively violent motions,
which necessarily produce undesirable noise
and cause more rapid wear of parts.

" According to another feature of this in-
vention, means are provided for opening,
closing, re-opening and again closing, the
choke-coil circuit of the magneto, during
each cycle of movement of the armature, as
distinguished from the usual arrangement
of a single opening and closing during each
cvele. '

This feature of the invention may be made |

use of for various purposes, according to the

time of the extra opening and closing. One.
way in which this feature may be used to.
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advantage, is to close the choke-coil circuit,
as the armature approaches the poles and
comes within the influence of magnetic at-
traction, and to hold the circuit closed until
the armature is seated. This results in im-
peding the establishment of flux in the
magnetic circuit and substantially reduces
the magnetic attraction effect npon the arma-
ture, which otherwise tends to pull the arma-
ture against its poles rapidly with a sharp
and undesired noise. By re-opening the
chele-coil eircuit after the armature is en-
gaged with its cores, the flux is allowed to
rapidly build up in the magnetic circuit, and
after the flux has been built up, the cireuit
is closed, prior to disengagement of the
armature, to hold the flux in the magnetic
circuit until the armature has moved far
enough away from the poles to attain the de-
sired speed, whereupon the circuit is opened
to permit a rapid decrease of flux for the
generation of current. The advantage of re-
ducing the effect of magnetic pull, as the
armature nears its poles, is thus obtained
without the disadvantage of later impeding
the rapid building up of the flux by keeping
the circuit closed after seating of the arma-
ture on its poles.

he two features, above set forth, are
highly important in a magneto of the type
described and ave cach independent of the
other, although both contribute to quiet
operation. As compared with the prior art,
less violent motions are utilized, which per-
niit operation at much higher speeds without
undue noise and wear on parts. Partic-
ularly, as to the first featuve, the necessary
armature speed can be obtained by much
more slowly acting means than have hereto-
fore been used and still sparks of high in-
tensity can be produced at lower motor
speeds.

Other objects of the invention relate to
improvements in the construction and ar-
rangement of parts and will appear in the
following description and in the illustrative
embodiment of the invention in the accom-
panying drawings, in which,—

TFig. 1 ig a fragmentary elevational view
showing the mounting of the magneto on an
engine;

Figs. 2 and 3 are somewhat enlerged front
and side elevational views respectively of
the magneto;

Fig. 4 is an enlarged front elevational
view of the magneto with the casings re-
moved to show its interior;

Fig. 5 is a cross-sectional view of the
magneto;

Fig. 6 is an elevational view showing the
group assembly of the moving parts of the
magneto;

Fig. 7 is a diagrammatical view illustra-
tive of the electrical connections of the
magneto;

“neto with the group o
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Fig. 8 is a bottom ¥1an view of the mag-
parts shown in Fig. 6
removed ;

Figs. 9, 10, 11, and 12 are diagrammatical
views illustrative of successive steps in the
operation of the breaker points, which con-
trol the opening and closing of the choke-coil
circuit; and

Figs. 92, 10%, 11°, and 12* are diagram-
matical views showing the relative positions
of the armature and poles which obtain
when the breaker points ave in the respective
position shown in Figs. 9, 10, 11 and 12.

In these drawings, there is shown, in full
detail, an embodiment of the invention in-
corporating many desirable features relat-
ing to the particular construction and ar-
rangement of various parts, which, although
important and preferred, are not essential
as far as the broader aspects of the inven-
tion, heretofore outlined, ave concerned. As
to each of the latter, the showing is to be
talen merely as an illustrative example of
one of many suitable types of magnetos, in
which they may be embodied.

The magneto includes a group of station-
ary parts, such as the magnetic source, cores,
and coils, which may be supported in any
suitable manner, as by a bracket @, from the
engine frame, as b, and a second group of
movable parts, such as the armature and
associated mechanism, which may be ac-
tuated from the engine by various means.
One illustrative example of such means is
shown in Fig. 1. Thus. the erankshaft of
the engine. indicated at ¢, drives the cam-
shaft d, as by gearing e, at the desirved ratio
of speed. The cam-shaft 4 has mounted
thereon a cam £, which is here used also to
support the group of moving parts. The
contour of cam f is best shown in Fig. 3 and,
as there shown, includes a gradual rise g,
a dwell 2 and a drop 4, which is gradual, as
compared to the drop of cams heretofore
used to permit a free fall and a practically
instantaneous descent of the cam-follower.
Tt will be seen, therefore, that the cam will
permit a velatively gradual descent of the
cam-follower, followed by a rise which usu-
ally, although not necessarily, is consider-
ably more gradual than the descent thereof,
and finally. by a dwell of the cam-follower.

The stationary group of parts includes a
back frame 15, from which all the other
parts of this group are supported. This
member 15, which is of non-magnetic ma-
terial. is provided with tapped holes 16 to
permit its attachment to the bracket a de-
scribed and also with a forwardly-extend-
ing boss 17. Mounted in and secured to the
latter, as by the screw 18, is a rod 19, which
extends downwardly below the lower edge
of the frame and forms a guide for the mov-
ing parts of the magneto.

The source of magnetic flux, in this par-
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ticular instance, comprises a series of per-
manent bar magnets 20 arranged. in. super-
posed relation and grouped into a unit for
convenient assembly in the general manner
disclosed in U. 8. Letters Patent No.
1,335,119 granted on an invention of T. G.
Louis. That is, the ends of like polarity of
all magnets are received within substan-
tially U-shaped clips 21, to which they are
firmly held, as by shims or wedges 22. The
clips 21, although of magnetic material, are
not hard, as are the magnets 20, and are
readily drilled to receive the attaching de-
vices, later to be described. Various other
means may be employed for securing the
magnets in place and the clips described are
given merely as an illustration of one of
many suitable means.

A’ magnetic pole-piece is provided for
each pole of the magnetic source and each of
these pole-pieces is made up of two rectan-

‘gular blocks 23 and 24. The two blocks for

each pole-piece, as shown in Fig. §, are ar-
ranged side by side and are recessed to re-
ceive between them the upper end of a core
95.  The latter, as indicated in Fig. 8, is
built up of laminations which are drawn
together by, and held to, the mating pair
of blocks by a single screw 26 (Fig. 5).
The latter passes through the back frame
15, through the block 24 and core 25 and
threads into the block 23. The screw 26
serves to draw the blocks together, thereby
clamping the laminations of core 25 and also
securing these parts to the back frame 15.
The clips 21, above described, are secured
to their respective pole-pieces by screws 27
which pass upwardly through the latter and
thread into the lower part of the clips, there

being two screws for each clip, as indicated

in Fig. 5. The two pole-pieces may be fur-
ther tied together:by a bar 28, of non-mag-
netic material, which connects the spaced
hlocks 23 and is secured thereto by screws 29.
The two cores. 25 extend downwardly
from their pole-pieces in parallel relation,
one on each side of the guide-rod 19, and
terminate at a short distance below the lower
edge of frame 15. Near their lower ends,
the laminations of the cores are clamped to-
gether and connected to the frame 15 in a
minner similar to that above described ex-
cept that two members 30 and 31, of non-
magnetic material, suffice for both cores.
Two screws 32, passing through frame 15,
member 30 and the cores 25, thread into
member 31 and serve to draw the members
together and hold them to the frame.
Upon each core 25, and between the points
at which ‘it is clamped; are provided two
coils 833 and 34 arranged one upon the other.
The inner coils 33 are provided for a chok-

ing function, either to retard the building

up, or the diminution of, magnetic flux in
cores 25.. The outer coils 34 constitute the

8

generating winding. The electrical connec-
tions of these coils.are shown in Fig. 7. The
coils 84 are usually, although. not neces-
sarily, connected in .series, as by a wire 35
joining one terminal of each coil. The other
terminals of the generating winding, consti-
tuted by the connected coils, are the service
terminals. Customarily, one terminal is
grounded, as by a wire 36, to the frame of
the magneto and the other extends to the
ignition system, as indicated by the wire 37
extending to a spark-plug s.

The two coils 33 are also usually, although
not necessarily, connected in series, as by a
wire 38 joining one terminal of each coil.
The other terminals of the choke-winding,
afforded by the connected coils 34, are -con-
nected to relatively-movable breaker-points
39 and 40 and a condenser 41 is bridged
across these terminals in the usual manner.
Usually, as shown, one terminal of one coil
33 is connected, as by a wire 42, to one side
of the condenser and grounded to the frame
of the machine, whereby to conveniently con-
nect with the movable breaker-point . 40,
which, as will appear, is in constant metallic
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connection with the frame, The correspond-

ed, as by a wire 43, to the stationary preaker-
point 39 and the other side of the condenser
41. The latter is' conveniently located be-
neath the magnets 20 and between the clips
21, where it is supported by resting upon
the blocks 23 and 24 (Fig. 1).

The magnetic circuit will be readily under-
stood from Fig. 7. The poles of the mag-
netic source, extended by -the cores 25 to ad-
mit the windings 33 and 84, are periodically
connected and disconnected by an armature
45, thereby providing for a magnetic circuit
of alternately low and high reluctance
through the windings.

ing terminal of the other coil 33 is connect- -

100

105

The armature 45, as best shown in Fig. b, -

may be made up of laminations in the usual
manner, although this is not necessarily es-
sential. The armature is fixed to a guide
sleeve 46, having a flanged lower end against
which the lower face of the armature abuts,
and the laminations are spread apart at the
center of the armature to.permit the sleeve

to pass therethrough. Bolts 47, located on
‘opposite sides of sleeve 46, pass through the

armature and serve to clamp the laminations
thereof together as well as to bind them to
the sleeve. Slidable within sleeve 46, and
upon.the guide-rod 19, is a second sleeve 48

having a forked lower end 49 which receives

a roll 50 to ride upon cam f. DBoth sleeves
46 and 48 have longitudinal slots 51 and 52,
respectively, extending from their upper
ends downwardly - a substantial distance.
These slots function as keyways, both be-
ing arranged to cooperate with a single key
53 in rod 19, which keys permits the desired
vertical sliding movements of the two sleeves
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and yet holds them in the desired angular
relation to keep the armature 45 and roll
50 properly positioned with respect to cores
25 and cam f, respectively.

Preferably, although not necessarily ac-
cording to all features of the invention, the
armature 45 1s not lifted directly by the
cam-follower or lifting sleeve 48 but rather
through the intermediary of resilient means.
As shown, such means takes the form of
two coil-springs 55, which act together to
provide the desired strength, although, of
course, one spring of the desived strength
may equally well be used. These springs 55
arve preferably housed within two. telescop-
ing, cup-shaped housings 56 and 57. The
housing 56 loosely slips over the sleeve 48
and rests upon the shoulder atforded by the
intersection “of the fork 49 therewith, also
forming a seat for the spring. The housing
37, as shown, is slipped over sleeve 46 pre-
vious to its attachment to armature 45 and,
after such attachment. is held between the
armature and the flanged end of the sleeve.
although obviously it need not be so held.
The two housings, even when the springs 50
are fully expanded, overlap and therefore
under all conditions enclose the springs and
prevent the ingress of dust and dirt which
might otherwise work their way between the
two sleeves 46 and 48 to cause rapid wear on
these relatively sliding parts.

The armature is moved away from cores
25 by a driving-spring 58. The latter. as
shown, is a eoll spring which enciveles the
sleeves 46 and 4§ and acts hetween a spring-
seat 59, which abuts the lower face of the
boss 17 on frame 15, and a cup-shaped
spring-seat 60 which slhips over sleeve 46 and
acts against the upper face of armature 43,
As shown, a plate 61, also loosely fittine on
sleeve 46, is interposed between seat 60 and
the armature and projects laterally there-
from for connection to the intereupter mech-
anism to be later described. As shown in
Fig. 8, the members 30 and 31 ave rvecessed
centrally at 62 to receive and closely fit the
peripheral wall of the cup-shaped spring-
seat 60, and such wall 1s of sufficient longi-
tudinal estent so that its open upper end
never passes out of the lower end of cpening
60, thus preventing the ingress of dust and
dirt into the magneto through the hottom
closure afforded by the members 30 and 31.

The interrupter mechanism includes a
evhindrical casing 63. which is driven into an
opening in the member 31 and thereby held
stationarily to the frame structure already
described. This casing extends npwardly in
parallelism with the line of travel of the ar-
mature and is located at the front of the
wmagneto for convenient access and inspee-
tion. At the upper end of the casing 63 iz »
bridge 64 in which the stationary breaker-
point 39 is adjustably mounted and from

1,488,975

which it is suitably insulated, all as indi-
cated in Fig. 4. The movable breaker-point
40 is carried on the upper end of a rela-
tively long cylinder 65 which closely fits in
and is guided by the casing 63. The lower
end of cylinder 65 is closed except for a
central opening, to receive a rod 66 which
passes loosely therethrough and into the cas-
mg. The upper end of rod 66 carries a head
67 and between this head and the closed up-
per end of casing 65 is a spring 68, through
the intermediary of which the cylinder 65
is lifted from the vod 66. The latter, in its
descending movement, lowers cylinder 63
by reason of the abutment of head 67 with
the closed lower end of the cylinder. The
lower end of rod 66 is threaded into, and
thereby adjustably secured to, the project-
ing portion of the plate 61 above described.
A serew-driver slot is provided in the lower
end of rod 66, whereby it may be convenient-
Iy turned for adjustment and a lock-nut 69
is provided on the rod to prevent change of
the adjustment.

it 35 to be noted that the movable breaker-
point 40 can yield relatively to its actuating
vod 66, Such vield is desirable for several
reasons.  First, the travel of rod 66 need
not be the same as the travel of point 40.
Necond, it 1s desirable that the latter be less
than that of rod 66 to compress the spring
68 after engagement of the points 39 and 40,
g0 that the latter will be held firmly pressed
together even after considerable ear.
Thivd, it is desired, according to one fea-
ture of the invention, to be able to open
the breaker-points after they have been
closed by upward movement of the arma-
ture and while the latter is seated on its
cores. IPor this purpose. a lever 70 is
pivoted intermediate its ends at T1toa split
collar 72 secured to casing 63 by the clamp-
ing-serew 727 shown in Fig. 4. One end of
this lever bears on the upper face of cyl-
inder 65, and the other end is forked to
straddle gnide-rod 19 and lie in the path of
the «leeve 48 This sleeye has a greater
travel than the armature and after the latter
has Leen seated, continnes to move upwardly
and 1 saeh wovement engages and lifts the
inner end of lever 70, thereby depressing
its cuter end and lowering cvlinder 65 with
the breaker-point 40 carried thereby. On
a reverse movement. the sleeve 48 moves
downwardly sufliciently to release lever 70
and allow the breaker-points to close pre-
vions to disengagement of the armature
from its poles.

The time of this extra opening and clos-
ing of the breaker-points may be varied as
desired. as by adjusting the collar T2 axially
on casing 63, whereby the engagement of
Iever 70 by gleeve 48 may be made to oceur
earlier or later than above described. While
the described arrangement is preferred, in
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so far as it permits a substantial reduction
of the magnetic pull on the upthrow of the
armature, the utility of the extra opening
and closing of the breaker-points is not con-
fined to this one feature.

‘For the purpose of preventing ingress of
dust and dirt to the guide cylinder 63, its
otherwise open lower end is closed by a
dust-cap 73, which fits over rod 66 and is
held in place by a spring 74 acting between
cap 73 and plate 61. :

The lubrication of the various moving
parts of the magneto is effected in the fol-
lowing manner. A plug 75 of felt, or other
suitable material, is inserted in the lower
end of sleeve 48 and arranged to bear on roll
50. The working face of cam f is lubricated
and some of this lubricant is picked up by
roll 50 and transferred to the plug 75, which
absorbs it. On each reciprocation of the
armature, the sleeve 48 and rod 19, having
a relative movement, function like a pump
and draw up the lubricant from plug 75
and squeeze it out between their engagin
surfaces, which are thereby lubricated.
Such lubricant eventually leaves by way of
the upper end of sleeve 48 and falls onto
the outer surface thereof, upon which sleeve
46 slides, thereby lubricating these sliding
surfaces. The latter action is assisted by
the pumping action due to the telescoping
casings 56 and 57. '

The lubrication of the interrupter mech-
anism is effected by one or more rings of
felt 77, or like absorbent material, which are
placed on rod 66 and pick up oil supplied
into casing 63 through a }gassage 76, which
at its outer end is yieldably closed by the
usual closure, indicated conventionally at
78. The felt rings 77 distribute the oil
over the lower portion of the inner surface
of casing 63, from which it is worked up-
wardly by the sliding guide cylinder 65.

The housing of the magneto comprises a
plurality of bent or pressed sections of non-
magnetic material, which completely en-
close all parts above the bottom closure
members 30 and 31, and prevent the ingress
of dust and dirt as well as protecting the
parts from mechanical injury. The outer
contour of the assembled units, comprising
parts 15, 30 and 31, shown in Fig. 8, is the
same as that of the assembled unit com-
prising parts 15, 23, 24 and 28, and the space
between these two units is closed by side
casings shaped to conform to such contour.

‘As shown, one side casing section 78 en-
compasses the back, both ends, and overlaps
the ends of the front of the magneto and
is held in place by screws 79 threading into
the units just described. This leaves an
opening in front, through which access may
be-had to the interrupter mechanism, such
opening being closed by a second casing sec-
tion 80 similarly held in place by screws 81.

The magnet assembly is encased by a top
casing section 82 which overlaps the upper
portions of the side casings and is secured
in place by some of the screws 79 and 81
used to hold the latter.

The particular details of the construction
and arrangement of parts, as above set forth,
are especially advantageous from the point
of view of quantity production manufac-
ture. The entire magneto is subdivided in-
to units, the parts of each of which may be
separately “assembled, and then the as-
sembled units mounted in their proper work-
ing relation with one another by simple
means. The frame, pole-pieces, cores, and
associated parts constitute one unit to which
prior to complete assembly, are applied the
coils 83 and 84 previously made up as an-
other unit to slip over the cores 25. The
magnets 20 are separately assembled in their
clips 21 as a distinct unit and are readily
applied to the frame unit by the screws 27.
'The armature,and all its associated recipro-
catory parts, constitute another unit which
is applied in correct working relation to the
other units by simply slipping the sleeves

46 and 48 over the guide-rod 19, the key 53

by its engagement In slots 51 and 52 posi-
tioning these parts in proper angular re-
lation, as above set forth. The armature
unit is held in place by the roll 50 resting
on cam f. “Associated with the armature
unit is a unit consisting of the reciprocable
parts of the interrupter mechanism, and
this unit requires merely to be slipped in
place in casing 63, which is previously ap-
plied to member 31 during the assembly of
the frame unit. All the reciprocating parts
of the magneto are readily applied or re-
moved by the one simple operation of push-
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ing or pulling the sleeve 48 over or from

the guide-rod. This assembly of recipro-
cating parts is clearly shown m Fig. 6 and
the only operation connected with the as-
sembly of these parts, requiring any ap-
preciable amount of time, is the assembly of
the laminations of the armature and the
clamping of them to sleeve 46, to which the
spring-housing 57 is previously applied.
Thereafter, the housing 56 is slipped in

place on sleeve 48 and the springs 55 dropped

over the latter, after which sleeve 48 is
inserted in sleeve 46. The plate 61, carry-
ing all the reciprocating parts of the inter-
rupter mechanism, is then slipped over
sleeve 48, followed by seat 60 and spring 58,
which completes the assembly. ' '

The operation of the magneto, and more
especially the movements of the armature.
with which the broad features of the inven-
tion are concerned, will now be described.
Assuming that the cam-follower is posi-
tioned on the low point of cam f and that
the latter is rotating in the direction of the
arrow (Fig. 3), the cam-follower will be
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gradually raised by the portion ¢ of cam 7.
The raising of the armature, however, 1s
preferably not directly accomplished there-
by for it 1s usually desired to seat the arma-
ture upon the magnetic poles (comprising
the lower ends of cores 23) as gently and
as quietly as possible. Therefore, the cam-
tollower transmits its lifting force to arma-
ture 45 through the intermediary of the
spring or springs 53. Opposing the action
of the latter is the drive-spring 58, and
the armature is thus carried upward be-
tween two forces, which naturally seek a
balance. The upward movement of the
armature is therefore not directly propor-
tional to the movement of the cam-follow-
er for the latter encounters increasing re-
sistance as it moves upwardly by the com-
pression of spring 58, and as the latter com-
presses the spring 55 must compress to bal-
ance it. Therefore, the upward movement
of the armature, which may be initially
nearly as fast as the cam-follower, scon be-
comes slower and slower as it approaches
the poles. This particular mode of lifting
the armature, although desirable and pre-
ferred because it permits a gentle seating of
the armature on its poles, is not essential to
the broad features of the invention.

In the above description of the forces act-
ing on armature 45 during its upward travel
no consideration was given to the upward
force which would normally tend to draw
the armature to its poles with a sharp noise.
for as the armature nears the latter the mag-
netic pull would ordinavily increase very
rapidly, and this rapidly-increasing force
added to that of spring 56 would tend to
defeat the object sought for, viz, the deposit-
ing of the armature on the cores as quietly
as possible. However, the effect of magnetic
pull is substantially reduced so as to he a
practically negligible factor in the described
operation. This is accomplished by the clos-
ing of the choke-coil circuit during the lat-
ter part of the upward flight of the arma-
ture. The breaker-points, controlling the
opening and closing of this choke-coil cir-
cuit, are, when the armature is in its low-
est position (Fig. 9°), open as shown in Fig.
9. As the armature nears its poles to a posi-
tion such, for example, as is indicated in
Fig. 10% it has moved sufficiently to carry
the breaker-point 40 into engagement with
the fixed breaker-point 39, thus closing the
circuit in which the choke-coils are located].
On continued movenent of the armature,
spring 58 compresses o take care of the over-
travel of rod 66, and the points remain
closed until after the armature has been
seated on its poles. These coils, when in a
closed electrical circuit, oppose a change of
flux in the magnetic circuit, and in this in-
stance they oppose the building up of the flux
in cores 25 and consequently there will not
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be immediately a magnetic pull on the ar-
mature of anything like the usual strength.
The force, due to magnetic pull, is substan-
tially reduced over that shich would other-
wise exist if the choke-coil circuit were left
open.

After the armature has been seated on its
poles, the cam-follower continues its upward
travel, the spring 53 by its further compres-
sion, permitting this action. This “over-
travel” of the cam-follower is important
since it insures that the armature will con-
tinue to be seated on its poles even after ex-
tended wear. It is also important as it af-
fords a means for opening the breaker-
points after the armature has come to rest
on its poles and is no longer available to ac-
tuate them. Continued travel of the cam-
follower opens the breaker-points as illus-
trated in Ifig. 2, thus allowing the flux to
build up rapidly in the now closed magnetic
circuit and the follower may, as shown.
dwell in its upper position for an interval
to insure this result, althouch such dwell is
not necessarily essential.

As the cam-follower rides onto the por-
tion ¢ of the cam f, the supporting forces
acting on armature 45 are progressively di-
minished. In addition to the supporting
force of spring 55, there is now a substan-
tial force of magnetic attraction acting in
conjunction with it, which additional force
is, until the armature leaves its poles, sub-
stantially constant. The first result is a
progressive, instead of an instantaneous, ex-
pansion of spring 55 and a lowering of
sleeve 48, unaccompanied by any movement
of armature 45. Thus, the breaker-points
are closed before the armature leaves its
poles, the relative positions of these elements
being shown in Figs. 11 and 11°.  Thus, the
choke-coils are again brought into play on
the magnetic circuit, but for a different pur-
pose, viz, to oppose any sudden change in
magnetic flux when the armature leaves its
poles.

The disengagement of the armature from
its poles is not accomplished by the sudden
application of a substantial initial force.
On the contrary, when in the descent of the
cam-follower, the force opposing the driv-
ing action of spring 58—in this instance
that due to spring 55 and that due to mag-
netic attraction,—become just slightly less
than that of spring 58, the armature will
begin to move but naturally slowly in its ini-
tial infinitesimal step of downward move-
ment because the driving force is infinitesi-
ial.  Practically, spring 55 becomes almost
entively released before the armature begins
to move, and the major force left to oppose
spring 58 is that due to magnetic attraction.
The instant, however, that the least air gap
iz created between the armature and its
poles, this opposing force is very much di-
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minished and on doubling the air gap this
force is at least quartered, and so on. Thus,
once the armature is started from.its poles,
no matter how slowly, by the very smallest
differential of force, its subsequent move-
ment is rapidly accelerated on account of
the exceedingly rapid diminution of the re-

sisting force. The practical result is that a -

high armature speed is obtained after the
armature has moved away from its poles a
certain distance, and at the point of maxi-
mum speed, or as nearly thereto as it can be
arranged, the breaker-points open. The
choking effect on the magnetic circuit, hav-
ing been thus done away with, there results
a very rapid change of flux in this circuit,
thereby inducing a high voltage in the gen-
erating winding. Thus, by the expedient of
the breaker-points and choke-coil winding,
which may be likened to a valve for con-
trolling the flux in the magnetic circuit, it
is possible to hold the flux in the latter until
the armature gets under way and attains a
sufficient speed. Otherwise, the change in
flux would be relatively gradual because it
would depend entirely on the speed of the
armature in the initial stages of its down-
ward flight.:

To complete the description of operation,
it 'should be noted that the spring 55 has
still another function which is to yieldingly
and quietly arrest the armature in its down-
ward flight. After the breaker-points have
opened for the purpose of releasing the flux
in the magnetic circuit, the driving force of
spring 58, by its expansion, weakens and in
addition encounters increasing opposition
by reason of spring 55 and the forces due
to these two elements seek and find their
balance and thus arrest the armature in the
desired quiet manner.

While in the foregoing description the
driving spring 58 has been considered as
stronger than the force due to magnetic at-
traction, under the conditions illustrated in
Fig. b, it is not necessarily essential to the
success of this mode of actuating the arma-
ture, for it is simply necessary to supply
the deficiency in force necessary to unseat
the armature by other means and the un-
seating, once accomplished, the initially in-
sufficient force of the driving spring be-
comes sufficient, due to the rapidly waning
influence of magnetic pull. Moreover, un-
der such conditions, of course, magnetic at-
traction may be utilized to maintain the
armature seated, once it is deposited on its
poles, and  consequently the supporting
springs 55 are not necessarily essential to
the ‘success of the mode of actuating the
armature in its downward flight.

The closing of the breaker-points and the
holding of them closed until the armature is
seated, while important and preferred for
the reasons outlined, are obviously not con-

cerned in any way with the downward flight
of the armature. Even on the upward flight
of the armature, the timing of the extra
closing and opening may be changed as oc-
casion requires to effect other results. For
example, 1f the rise ¢ of cam f is so abrupt
as to move the armature rapidly enough to
cause an upthrow spark, the closing of the
choke-coil “circuit will tend ta “kill” this
spark, even if this opening and closing are
not timed exactly as described.

In conclusion, it may be pointed out that
the necessary speed of the armature is really
obtained by fully utilizing the factor of the
rapidly diminishing force of magnetic pull
by the creation and the increase of an air
gap. This factor may be termed “magnetic
retraction” as distinguished from “magnetic
attraction” and is the factor relied upon
here to obtain armature speed, as distin-
guished from the hammer blow or the sub-
stantial, and instantaneously applied, initial
force heretofore used to produce an initial
high speed. Inasmuch as the flux can be
held by the choke-coils for an interval suf-
ficient” to accelerate the armature to the
desired speed, initial speed becomes unnec-
essary.

Although the invention has been de-
seribed here with considerable particularity
in order to make clear to those skilled in the
art a preferred means of making use of it, it
is to be understood that the invention is not
limited to the details illustrated and de-
scribed except as they are included in the
following claims.

What I claim is—

1. In a magneto, of the type wherein an
armature is periodically moved into posi-
tion to complete a magnetic circuit entirely
through magnetic material, means includ-
ing the force of magnetic attraction for ex-
erting a force tending to hold the armature
in said position, means for exerting a force
tending to move the armature away from
said position, and means for progressively
changing the relation of the opposing forces
acting on the latter until a differential of
force is created for the purpose of moving

“the armature away from said position, such

differential of force increasing rapidly as
the armature moves away from said posi-
tion due to the rapid diminishing of the op-
posing force of magnetic attraction by the
creation of an air gap in said circuit.

9. In a magneto, of the type wherein an
armature is periodically moved into position
to complete a magnetic circuit entirely
through magnetic material and is subse-
quently moved out of said position to vary
the reluctance of said circuit and a generat-
ing winding is associated with said circuit
in which currents are induced by the varia-
tion of flux therein; resilient means pro-
gressively brought into action and cooperat-
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ing with the rapidly diminishing resisting
force of magnetic attraction to produce a
rapid movement of the armature away from
said position, a closed circuit choke wind-
ing associated with the magnetic circuit, and
means for opening the choke winding cir-
cuit after the armature has moved away
from seid position.

3. In a magneto, of the type wherein mag-
netic members ave connected to the poles of
a magnetic source and an armature moves
mto and out of engagement with said men-
bers to connect and disconnect the same and
vary the reluctance of the magnetic circuit
and a generating winding is associated with
said cireuit in which currents ave induced by
the variation of flux therein; driving means
tending to move the armature away from
said members but periodically exerting a
force less than the total of opposing forces,
means acting relatively gradually to change
the relation of the opposing forces until a
differential of force exists to start the arma-
ture away from said members, such differen-
tial becoming rapidly greater after disen-
gagement of the armature by the creation of
an air gap between it and said members,
whereby the opposing force of magnetic pull
is rapidly weakened.

4. In a magneto, of the type wherein an
armature moves into engagement with mag-
netic poles to complete a magnetic cirenit
entirely through magnetic matevial and sub-
sequently moves out of such engagement to
vary the reluctance of said circuit and a
generating winding is associated with said
eircuit in which currents ave induced by
the variation of flux therein; mechanism for
disengaging the avmature and moving it
away from its poles against the opposing
force of magnetic attraction, said mecha-
nism including means for exerting upon the
armature a force which Increases progres-
sively from zero until the opposing force is
overconie, whereby the armature at the in-
stant of leaving its poles moves slowly un-
der a differential of force, the latter by rea-
son of the rapidly diminishing opposing
force of magnetic attraction being effective
to move the armature at rapidly increasing
speed. a closed cireuit choke-winding asso-
clated with the magnetic circuit, and means
to open said winding after the armature has
moved away from the poles sufficiently to ac-
quire the requisite speed.

5. In a magueto, of the type wherein an
armature moves into engagement with mag-
netic poles to complete a magnetic civenit en-
tirelyv through magnetic material and subse-
auently moves out of such engagement to
vary the reluctance of said cireuit and a
generating winding is asseciated with said
cireuit in which currents are induced by the
variation of flux therein: mechanism for
disengaging the srmature and moving it
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away from its poles against the opposing
force of magnetic attraction, said mecha-
nism including means for building up a
force until it just, overbalances the opposing
forces, whereby the armature will move
away from its poles slowly under a small
initial force and the latter, due to the rap-
idly diminishing resistance of the opposing
force of magnetic attraction on separation of
the armature from its poles, becomes eflec-
tive to move the armature at rapidly in-
creasing speed, and a choking winding as-
sociated with the magnetic civenit to hold
the flux therein wntil the armature has
moved away from its poles sufficiently to
acquire the requisite speed.

6. In a magneto, of the type wherein
maguetic members ave connected to the poles
of & magnetic source to act as cores and pole
pieces and an armature is moved into and
out of contact with said members to con-
nect and disconneet the same, means for de-
positing the armature on said members,
driving means arranged to act on the arma-
ture in opposition to the force of magnetic
attraction, said first-named means arranged
to withdraw relatively gradually from the
armature and until the driving means can
move the armature.

7. In a magneto, of the type wherein an
armature is moved into and out of contaet
with magnetic poles, means including the
force of magnetic attraction between the
poles and armature for exerting a force
tending to hold the latter to the former,
means for exerting a force tending to move
the armature away from its poles, and
means adapted to be driven from the en-
gine in definite timed relation therewith and
periodically effective to gradually change
the relation of the opposing forces until
that exerted by the second named means be-
comes just sufficient to overpower that ex-
erted by the first named means and start
the armature away from its poles, whereby
as the armature continues to move the ini-
tially small differential of force effective to
move it increases rapidly due to the rapid
diminishing of the opposing force of mag-
netic attraction.

8. In a magneto, of the type wherein an
armature moves into engagement with mag-
netic poles to complete a magnetic cireuit
entirely through magnetic material and sub-
sequently moves out of snch engagement to
vary the reluctance of said cireuit and a
generating winding is associated with said
cirenit in which currents are induced by the
variation of flux therein: driving means
tending to move the armature away from
its poles, means for gradually diminishing
the forces opposing said means until the lat-
ter become effective to start the armature
from its poles, the armature rapidly in-
creasing in speed after separation from its
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poles due to the rapid diminution in the op-
posing force of magnetic attraction, and a
choking winding associated with the mag-
petic cireuit to hold the flux therein until
the amature has attained the desiretl

9. Tn a magneto, of the type wherein an
armature moves into engagement with mag-
netic poles to complete a magnetic circuit
entirely through magnetic material and sub-
sequently moves out of sitch. engagement to
vary the reluctance of said circuit and a
generating winding 1s associated with said
ircuit in which currents are induced by the
variation of flux therein; mechanism for
moving the armature, including compressible
devices acting in opposition thereon, and
means for compressing said devices until
one overbalances the other and the armature
is moved into engagement with its poles, and
later progressively releasing said - devices
until the second just overbalances the com-
bined force dne to the first device and mag-
netic attraction, whereby the armature at
the instant of leaving its poles moves at a
slow rate which is rapidly increased due to
the rapidly diminishing force of magnetic
attraction, and a choking winding associated
with the magnetic circuit to hold the flux
therein until the armature has moved away
from itg poles a sufficient distance to acquire
the requisite speed.

10. In a magneto, of the type wherein an
armature moves into and out of connecting
engagement with magnetic members con-
nected to the poles of a magnetic source to
vary the reluctance of a magnetic circuit and
a cenerating winding is associated with said
cirenit in which currents are induced by the
variation of flux therein; resilient means ar-
ranged to act in opposition on said armature,
and actuating means transmitting its force
through one of said resilient means for mov-
ing the armature into engagement with said
members, said means arranged to progres-
sively release one of sald resilient means
antil the other is enabled to disengage the
armature from said members.

11. In a magneto, of the type wherein an
armature moves into and out of engagement
with magnetic poles to vary the reluctance
of a magnetic circuit and a cenerating wind-
ing is associated with said circuit in which
currents are induced by the variation of flux
therein: a choke-winding associated with the
magnetic circuit and arranged in an electric
cirenit which can be opened and closed, and
means for closing said electric circuit before
the armature engages its poles and for later
opening it after the armature has engaged
said poles.

12. In a magneto, of the type wherein an
armature moves into and out of engagement
with magnetic poles to vary the reluctance
of a magnetic circuit and a generating wind-
ing is associated with said circuit in which

speed..

O

currents are induced by the variation of flux

therein; a choke-winding associated with the

magnetic circuit and arranged in an electric
cirouit which can be opened and closed, and
means for closing said electric eiveuit before
the armature engages its poles and for later
opening it after the armature has engaged
said poles and again closing it before the
armature leaves its poles.

13. In a magneto. of the type wherein an
armature moves into and out of engagement
with magnetic poles to vary the reluctance
ot a magnetic circuit and generating and
choking windings are associated with said
cirenit; an electrical cireuit including the
choking winding, and means for closing,
opening, again closing, and again opening
said electrical circuit on each reciprocation
of the armature.

14. In a magneto, of the type wherein an
armature moves in a stralght line path
toward and away from magnetic poles se-
cured to a frame, a guide sleeve passing
through the armature, a driving sleeve tele-
scoping within the first sleeve and having a
shoulder, a spring encompassing the driving
sleeve and acting between said shoulder and
one side of the armature, a guide-rod
mounted in the frame to slidingly receive
the driving sleeve, and a spring encompass-
ing the guide sleeve and acting between the
opposite face of the armature and said
frame.

15. In a magneto, of the type wherein an
armature moves in a straight line path
toward and away from magnetic poles se-
cured to a frame, a guide sleeve passing
through and secured to the armature, a driv-
ing sleeve telescoping within the first sleeve
and having a shoulder, a spring encompass-
ing the driving sleeve and acting between
said shoulder and one side of the armature,
a guide-rod mounted in the frame to slid-
ingly receive the driving sleeve, a key in said
guide-rod, slots provided in said sleeves in
which said key engages, and a gpring en-
compassing the guide sleeve and acting be-
tween the opposite face of the armature and
said frame.

16. In a magneto, of the type wherein an
armature moves in a straight line path to-
ward and away from magnetic poles securesl
to a frame, a guide sleeve passing through
the armature. a driving sleeve telescoping
within the first sleeve and having a shoulder,
a spring encompassing the driving sleeve
and acting between said shoulder and one
side of the armature, telescoping cup-shaped
members to enclose said spring and arranged
one on each of said sleeves, a gnide-rod
mounted in the frame to slidingly receive
the driving sleeve, and a spring encompass-
ing the guide sleeve and acting between the
opposite face of the armature and " said
frame.
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frame including
v extending hetween
'8, coil ils on said Cores, a source

ﬂux EUpeIpos d on one of gaid

’Lev" 1?)ter modmnmn loc(lted )efweon
i members and between said coves, a cas-
i}‘.g enclosing said source and removably se-
cured to the last-named member, means en-
sing the space between suid members to
house szid coils and interrupter mechanism,
and including a separatels vemovable see-
tion to permit access to the interrupter
mechanism, an armg e to connect said
cores ot their other ends, and s ctuating mech-
Lmj_u for the armature.
In a magneto, a source of mugnetic
ﬁ'r\'. cores CODH“(‘fe I therewith, coils on the
ores, means encasing said souree, coﬂs and
coves exeept for short extensions of the lat-
ter Wluch pass through and closely fit one
wall of said encasing man ng, on 000111110' pro-
vided 1n said wall between the comq. an
armsature to pemodlcallv connect said ex-
tensions of the cores. and reciproc: ating
1ochﬂnlsm Msocmtefl with the arnmtme and
including parts movable through said open-
mg. zml a member caviied by 9“(1 mecha-
nism to closely fit and dose \11@ ening at
all timies diving the travel of the ar matare.

19, In o magneto. of the t\ pe in which an
STINEIULe THOVeS into and out of engngenient
with magnetic poles to v y the reluctance of
a ma rrnehc circuit and generating and chok-
mg windings ave JS\O" inted with said eir-

cult s mtummer mechanism inclu chnrr an
aler“ nt movable to open or close the choking
W :mmw, nmechanism for %tuatmv the arma-
ture including a part havi mnga fravel greater
than the latter, means movable by the arma
inre for moving said element, and means
movable by said part for mruahng said ele-
sent i a direction opposite to thaf in which
it iz actuated by the arm: mno when moving
in the same divection as said part.

20, In a: magneto, of the type in which an
armature woves into and out of engagement
with magnetic poles to vary the reluctance of
a ma gl\ouc circuit and generating and chok-
ing wm(hng: ave associnted with said cir-

wuit,  cooperating  and lelatlveh' -movable
breaker- pomts to control the chol fing wind-
‘u . ﬁ“iuatmo mechanism for the a mmture
unlmmﬂ a memhbl movable in the sanie di-
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Al

1,488,975

rection as the armatione bat having a greater
range of travel. means movable by the arma-
ture on cne stroke for movi ng the movable
breaker-voint in one divect: ton, and means
movable by said member on the same stroke
for moving the movable ‘Mml,e” point in ‘m
opposite direction a Mo' it 1 sed to bhoe
moved by thé armatur

21 T e magneto, of th pe in which an

armature moves into and ont of engagement

vith magnetie poles to vary the rel: ctance of
a m‘mh(‘tw clrcuit and wener \mw 2l chok-

LhRER GO

g windings are associated with eail eir
cuit,  cooperating  and 10]*11\(“"4“mlx)le

Lreaker- pmn*s to control the choking-wind-
ng, wetuating mechanism for the avimnivre

cluding a member movable in the spme di-
rection as the armature but having a greater
ange of fravel, means mov ahle by -
lho movahlo
r-point in one direction, means mov-
e 5‘5}, suid member on the seme stroke for
oving the movable hrealsr-point in an op-
site divection affer it hac Cmceﬂ to he
noved by the armatie, and vieldable means
_uoun} which one of wer means feansmits
ity foree to the movable brenker- point,

22, In w magnefo, having o magnetic
souree, coies, and a generating w mdmrr to-
gether with » casing ene Inmw them e\c(‘pt
for one end of cach core, a reciprocable
armeture to };elmm ally connect {h(‘ cores
suicd end, wetuating wechanizm for the
ture including 3 reciprocating parts as-
ciated with the latter, the armatre and all
said parts eapable of being withdrawn with-
out‘ opening the casing.

23, In a inagneto, “h aving a magnetic
source, cores, generating and choking wrnd
ings and interrnpter mechanism associated
with the choking winding and inciuding
velatively movable hren ’m—‘)mm\ 2 casing
to mdn'ﬂ 1 said elements e ceept for one
end of C‘xdl core, a reciprocable nimatare 1o
Ien edically connect the cores ai said end,
actuating me“lmn‘sm for the avmature in-
ch d ing reci proc ating parts asseciated with
the Iatter. the arnatute. movable breaker-
point and all said parts ca pal)le of being
withdvawn without epening the casing.

In testimony whereof T have affixed ny

signature.
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