R. C. LANPHIER.
INDUCTOR MAGNETO.
APPLIGATION FILED 0CT. g, 1909,

Patented May 28, 1912.

¢ SHEETS—SHEET 1.

1,027,650,

!

|
i

g

Z/A

e

A

Witrresses:



R. . LANPHIER.

INDUCTOR MAGNETO,
APPLIOATION FILED 00T. 9, 1909.

1,027,550, Patented May 28, 1912.

2 SEEETS—-8HEET 2,

L 75

HWeFzr €5 5Es v QgerersZe-

Dor A2, fortir 4G L ooufilion
— “‘%/ /4'7

' (Z@%\;fﬁ\:‘{zézx«a%?7 VDo Cotoen Vcrcns %“’/‘W

O”T’ ' ﬂ;’p"é



. To all whom it may concern:

et

-

‘2 practically close the air gap.

"UNITED STATES PATENT OFFICE.

ROBERT C. LANPIHIER, GF SPRINGFIELD, ILLINOIS, ASSIGNOR TO SANGAMO ELECTRIC
' COMPANY, OF SPRIN GFIELD, ILLINOIS, A CORPORATION OF ILLINOIS,
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Be it kriown that ¥, Rosery €. LANTHIER,
a citizen of the United States, residing at
Springfield, in the county of Sangamon,
State of Illinois, have invented certaln new
and useful Improvements in Inductor-Mag-
netos, of which the follewing is a specifi-

cation, reference being had fo the accom-

panying drawings. o S

My invention relates to inductor mag-
netos of the- type which have no moving
wires or contacts, and its object is to pro-

vide a new and improved arrangement and

operation by which the magnefic lines of
force, through the stationary core about
which the coil is wound may be cut as sud-
denly as possible, producing a correspond-
ingly  sudden increase in potential in the
coil and maximum sparking efficiency.

To this end, it is one of the objects of my

invention to arrangé the construction in

such a way that the soft-iron parts of the
path which the magnetic lines of force are
caused to take, including.the core upon
which the primary and secondary coils of
my improved high-tension machine are
mounted, can be made in leminated form
with the separate plates of such soft-iron
parts all extending in the direction which
the lines of force would naturally travel,
thus avoiding eddy currents almost entirely
and securing maximum efficiency. T accom-

plish this object by separating the station-

ary core about which the coils are wound by
a wide air gap from the magnets and by ro-
tating. between the pole pieces of the mag-
net and the ends of the core about which the
coils are wound laminated soft-iron parts of
a size to readily pass between them’and to

. My arrangement of devices attains the
further object of minimizing the demagnet-
izing effect upon the permanent magnets
which T use, this being accomplished by rea-

* son of the fact that the magnetic lines of

force have at all times a practically contin-
uous soft-iron circuit from pole to pole, the
lines of force passing either through the

laminated soft-iron rotating parts directly

+ from pole to pole or from pole to pole

through said Fotating parts and through the

laminated soft-iron stationary core.
Another object of my invention is to pro-

vide an additional soft-iron path for the

Bpecification of Letters Patent.

- Applieation filed Gclober 9, 1909,

“magneto.

Patented May 28,1912,
Serial No. 521,947, '

to pole which shall be effective for a very

magnetic lines of force directly from pole .

short time just when the soft-iron rotating

parts begin their passage alongside of the "

pole pieces. This expedient prevents the
heavy end thrust to a very great extent which
would otherwise be exerted upon the axle of
the rotating parts at the commencement of
the passage of such parts alongside of the
pole pieces and thus prevents any appre-
ciable tendency of the rotating parts to im-

‘pinge upon the pole pieces.

It is the further object of my invention
to improve in sundry details of construction
magnetos of the type named.

I accomplish these objects by the means
llustrated in the drawings and hereinafter
specifically described. ° :

That which I believe to be new will be set
forth in the claims.

In the drawings:—Figure 1 is a side ele-
vation, partly in section, of my improved
Fig. 2 is a c¢ross section on line

2—2 of Fig. 1.. Fig. 3 is a cross section on

line 3—3 of Fig. 1, with the inclosing cas-

ing omitted. ¥ig. 4 is a perspective view
of one of the pole pieces of my improved
magneto. TFig, 5 is an enlarged detail, be-
ing a perspective view of one of the arc-

shaped end pieces of the stationary core

about which the coils are wound.
Referring to the drawings:—10 indicates
a base, upon which are secured in any suit-
able manner so as to codperate to produce a
magnetic field between the pole pieces here-
inafter described the magnets 11, 12, 13 and
14. At their. ends, the magnets have se-
cured to them soft-iron pole pieces 15—16,

each of which is made up of a plate A and.

an arc-shaped piece B, preferably formed
integral with each other:

17 indicates a shaft, preferably formed of
non-magnetic material, adapted to be
mounted in any suitable bearings (not
shown) and adapted to be driven in any
appropriate manner. .

18 indicates a plate, perferably formed of
soft-iron, fixedly secured on the shaft 17,
with its ends formed in ares of a circle about
the shaft 17 and of a length to extend from
one pole piece to the other with a very
slight air gap intervening at each end.

-19 indicates a bar of non-magnetic mate-
rial fixedly secured on the shaft 17, bearing
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at its ends laminated soft-iron arc-shaped
pieces 2021, These parts 20—21 are of
substantially the same shape as the parts B

of the pole pieces 1516, the four parts.

when in the position shown in the drawings
giving the appea ance of a complete ring,
as shown in Fig. 2. As seen also in Figs.
1 and 3, the parts 26—21 are adapted to ro-
tate opposite the parts B at a very short
distance therefrom, such distance being as
small as mechanical considerations will
permit. R _ : ‘

22—23 indicate arc-shaped laminated
soft-iron pieces connected to laminated soft-
iron bars 24—25, respectively, which are
connected -at their opposite ends to a lami-
nated soft-iron bar 26. These parts 22—
23—24—925-96 constitute a core- upon
which the primary coil 27 and the secondary
coil 28 are mounted, said coils 27 and 28
being illustrated conventionally in Fig. 8.
It will be understood that if so desired, the
parts 22—23—924— 92596 may be made in-
tegral. The parts 22—928 also are of sub-
stantially the same shape as the parts s of
the pole pieces 15—16, and are located di-
rectly oppesite such parts B at practically
the same distance beyond the rotating parts
20-—21 as that between the parts B and such
rotating parts. ' ' .

29 indicates a casing formed of non-mag-

netic material which incloses more or less |

completely ‘the coils and rotating parts.
With the rotating parts 20—21 in the
‘position shown in Fig. 2, it will be under-
stood that almost all of the magnetic lines
of force will be passing from one pole piece
to the other directly through the parts 20—

21 and the part 18, practically none’of them

being diverted through the core about which
the coils are wound, on account of the fact
that, for a flow directly from pole to pole
through the parts 20—21 or the part 18, only
two small air gaps must be jumped, while,
for a flow through the stationary core, two
large air gaps would have to be jumped.
When the rotating parts have been moved
very slightly in advance, however, in the di-
rection indicated by the arrow in Fig. 2, for
example, the effectiveness of the parts 20—
21 and the part 18 as a return path for the
lines. of magnetic force directly from one

pole piece to the other is quite suddenly di-

minished and cut off. At the same timie,
the parts 20—21 are brought into position
to bridge between' the pole pieces and the
parts 22—23 of the core, the small air gaps
intervening between the parts 20—921 and
the pole pieces on one side and the parts 22—
23 on the other being so sinall as to afford
very little resistance, a very cffective mag-
netic circuit being  thus completed through
the laminated core dnd a flow of the mag-
netic lines of force through said core being
accordingly set up. As rotation proceeds,
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the effectiveness of the parts 20—21 in

bridging the large air gaps between the pole .

pieces 15—16 and the arc-shaped pieces 22—
23 of the core gradually increases until the
bar 19 is at right angles to the position
shown in Fig. 2 and the parts 20—21 are
standing directly betweert the pole pieces

70

and the parts 22—23 of the core, the mag. -

netism in the core also gradually building
up.” Inasmuch ‘as the lines of force as rota-
tion proceeds. from the position just de-
scribed are crowded toward the tips of the
pole' pieces that are in advance in. the di-
rection of rotation, probably the maximum

‘number of lines of force pass through the

core just before the parts 20—21 bridge di-
rectly between the pole pieces 15—16 in the
position shown in the figures, and there-
fore just immediately in advance of the
sudden breaking of the lines of force and

their diversion through the parts 20—21.
and .the part 18 directly from polé to pole

as above described. “The reluctance of the
soft-iron core to be demagnetized delsys the

abrupt ehange in magnetic conditions in the.
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core until a slightly later moment, at which

later time it will be understood the circuit

of the primary coil is to be broken by any -

suitable circuit breaker (not shown), pro-
ducing a maximum spark in the secondary
circnit. : : ' '

It will be understood that any suitable
type of distributer may be used with my
improved magheto, and that such a device

would be included ordinarily in a commer-

cial embodiment of my machine, but inas-
much as the distributer does not affect the
operation of the magneto T have not shown
or deseribed it. : o

I have shown my magneto equipped with
the bar 18 especially for the purpose, as de-

scribed above, of taking away the end

thrust from the axle of the rotating parts
ab the time that the parts 20—21 begin their
passage alongside of .the pole pieces, and
this is the construction I prefer to use. In
case.the part 18 is employed, the lines of
force travel directly from pole to pole
through both the parts 2021 and the part
18 when producing a sudden change in mag-
netic conditions Th the stationary core as
above -described, but this same change in
magnetic conditions in the core would re-
sult—either from the use of the bar 18 alone
as a return path provided the parts 20—21

were not made long enough to bridge be-
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tween the pole picces, for example,—or from -

the nse of the parts 20—21 as shown with

the pari 18 omitted entirely. I therefore do -

not limit myself to the use of the bar 18 or
of the parts 20—21 of such length as to
bridge directly between the pole pieces ex-
cept as hereinafter claimed. ‘

I have described my magneto as of the
high-tension type, but it Wwill be understood
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that I do not limit myself to this construc-

tion and that only a single coil may be

mounted on the stationary core if desired.
By my invention I provide a construc-

- tion by which the flux of magnetism through

the core on which the coils are mounted does
not change-in direction but remains always
in the same direction, varying only in in-
tensity, such variation being practically
from zero to the maximum at each half
revolution of the rotating parts. This con-
struction also makes possible the winding
and finishing of the coil or coils independ-
ently of the core upon which they are to be
mounted, being slid into place in completed
conditicn on one section of the core, the
parts of the core being thereafter united
with magnetically tight joints.

By the term “horseshoe magnet” as used
in the claims, I mean a magnet having its
poles arranged opposite each other after the

- fashion of the ordinary horseshoe magnet

but do not wish to have any other vestric-
tions upon the term, either as to its struc-
ture or its energization.

What I claim as my invention and desire
to secure by Letters Patent is—

1. In a niagneto, the combination of a
magnet, a stationary soft-iron core magneti-
cally separated therefrom by wide air gaps,
a coll mounted on said stationary core, and
a rotary device comprising a soft-ivon part
adapted to be rotated between said magnet
and said core and adapted during a portion

' of the time dnly to effectually bridge said

air gaps, and comprising also a soft-iron
part located directly between the poles of
said magnet- and adapted, during the time
that said first-mentioned soft-iron part is
not serving to hridge between said magnet
and said core, to complete. the magnetic cir-
cuit directly from pole to pole.

2. In. a magneto, the combination of a
wagnet, a stationary soft-iron core magneti-
cally separated therefrom by wide air gaps,
a coil mounted on said stationary core, and
a rotary device comprising an axle journaled.
midway between the poles uf said magnet, a
soft-iron part mounted onsaid axleand adapt-
ed tobe rotated between the poles of said mag-
net and said core and adapted during a por-
tion of the time only to effectually bridge
said air gaps, and a soft-iron bar fixedly
secured on said axle between the poles of said
magnet and adapted to resch substantially
from one pole to the other aud adapted, dur-
ing the time that said first-mentioned soft-
iron part is not serving to bridge between
sald magnet and said core, to complete the
magnetic eirenit directly from pole’to pole.

3. In a magneto, the combination of a
magnet. soft-iron pole pieces therefor each
comprising an arc-shaped part located along-
side of one pole of said magnet, a stationary
soft-iron core mwagnetically separated there:

8

from at its ends by wide air gaps, said core
comprising are-shaped end pieces corre-
sponding to the shape of the arc-shaped

- parts of the pole pieces and located opposite

the same, a coil mounted on said core, and a

rotary device adapted to be rotated between

said pole pieces and said core and ddapted
during a portion of each rotation to effectu-
ally bridge said air gaps.

4. Iu a magneto, the combination of a
magnet, soft-iron pole pieces therefor each
comprising an arc-shaped part located along-
side of one pole of said magnet, a stationary
soft-iron core magnetically separated there-
from at its ends by wide air gaps, said core
comprising arc-shaped end pieces corre-
sponding to the shape of the are-shaped
parts of the pole pieces and locatéd oppo-
site the same, .a coil mounted on said core,
and a rotary device comprising dn axle, a
bar of nen-magnetic material fixedly secured
thereon, and arc-shaped soft-iron parts eor-
responding in shape to that of the end pieces

of said core and fixedly secured on the ends’

of said.bar,thearc-shaped partsof said rotary
device being adapted to effectually bridge
said air gaps during a portion of each rota-
tion of said rotary device. v

5. In a magneto, the combination of a
magnet, soft-iron pole pieces therefor each
comprising - an arc-shaped  part  located
alongside of one of said magnet poles, a
stationary soft-iron’ core magnetically sepa-
rated therefrom at its ends by wide air gaps,
said core comprising laminated soft-iron are-
shaped end pieces corresponding in shape to
that of the arc-shaped parts of the pole

pieces and located .opposite the same, and

laminated soft-iron bars connecting said end
pieces, a ¢oil mounted on said core, and a
rotary device comprising an axle, a bar of
non-magnetic material fixedly secured there-
on, and laminated soft-iron arc-shaped parts
corresponding in shape to that of the end
pieces of said core fixedly secured on the
ends of said bar, each of said are-shaped

parts of said rotary device being adapted to -

afford a path far the magnetic lines of force
directly from .ne pole piece to the other
of said magnet with only two small inter-
vening air gaps at two phases of its rotation
and being adapted during the remainder of
each rotationto afford a-path for the mag-
netic lines of force from said pole pieces to
the ends of said core. only, with four small
intervening air, gaps.

- 6, In a magneto, the combination of a

horseshoe magnet, a return .plate arranged -

opposite the poles of said magnet, a rotary
armature positioned opposite the poles of
said. magnet and adapted during a portion
only of each rotation to complete the mag-
netic circnit from one pole to the other
through said return plate, and a rotary
armature positioned diregtly between the
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plete the magnetic circuit directly from pole
to pole during the time when said first men-
tioned armature is not completing the circuit
through said return plate. , '

7. In a magneto, the combination . of a
horseshoe magnet, ‘a return plate arranged
opposite the poles of said magnet; a rotary
armature positicned opposite the poles of

poles of said magnet and adap{t,?d to com-

said magnet and adapted during a portion-

only of each rotation to complete. the mag-
netic. circuit from one pole to the other

“through said return plate, and a rotary ar-

mature positioned directly between the poles
of said magnet and adapted tocomplete the

in each instance before said first-mentioned

armaturé passes out of the return path |

through said return plate.

8. In a magneto, the combination of a :

1,027,550

/

‘horseshde magnet, a return. plate arranged
‘opposite the poles of said magnet, a r(’)tgry ‘
‘armature positioned opposite the poles of

said magnet and adapted during a portion

~only of each rotation to complete the mag-
‘netic circuit from one pole to. the other
‘through said return plate, and a rotary ar-
‘mature positioned directly between the poles
~of said magnet and adapted to complete the
'magnetic circuit directly from pole to pole
.in each instance before ‘said first-mentioned
~armature passes out of the return path
i through said return plate and adapted to
_continue to so serve until the first-mentioned
.armature
magnetic circuit directly from pole to pole |

again completés the
through said return plate. :
ROBERT . LANPHIER, -
Witnesses:.
Cuarizs E. Proxarp,
W. H. Dr Busk.
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