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This invention relates to improvements in mag 
netos. 
One object of the invention is to provide a 

magneto of improved construction which is suit 
able, because of its exterior shape and small di 
mensions, for mounting in place of the usual 
timer-distributer unit of an automobile engine. 
Another object of the invention is to provide 

an improved magneto having the Coll unit en 
compassing the shaft of a magnetic rotor in co 
axial relation therewith and having a circular 
series of U-shaped flux-conducting members ar 
ranged so that one leg of each passes between the 
coil unit and shaft and the other leg passes out 
side the coil unit, each leg having pole pieces for 
cooperation with the rotor, characterized by an 
improved construction of the U-shaped members 
affording high magnetic efficiency and by an im 
proved mounting of such members affording a 
rugged structure and enabling important manu 
facturing economies. 
A further object of the invention is to provide 

in a magneto of the type just set forth a non 
metallic, die-cast Casing in which said U-shaped 
members, each of one piece construction, are en 
bedded during the process of casting the Casing 
in such a way as to provide a rigid support for 
such members in a simple and commercially 
satisfactory way adapted to quantity production 
at low unit cost. 
A further object of the invention is to provide 

in a magneto of the type described, an arrange 
ment of pole pieces in an inner and an Outer cir 
cular series with a magnetic rotor, the magnets 
of which are arranged in a circular series and 
travel in the Space between the inner and Outer 
sets of pole pieces with the axes of the magnets 
extending approximately lengthwise in said space 
and preferably being located in their entirety in 
said space. 
A further object of the invention is to provide 

in a magneto of the general type set forth, a 
stator construction devoid of joints except for 
those between the pole pieces and laminations 
and having those joints made in a magnetically 
efficient manner. 
A further object of the invention is to provide 

in a magneto of the type described a stator and 
rotor affording a magnetic circuit through the 
laminated members, of which each is composed, 
with the parts arranged for flow of flux along the 
laminations throughout the entire circuit. 
These and other objects will best be understood 

as the detailed description proceeds and they will 
be pointed out in the appended claims. 

(C. 11-209) 
The invention will be disclosed with reference 

to the accompanying drawings, in which: 
Flg. 1 is a sectional elevational view of a mag 

neto embodying the invention; 
Fig. 2 is a sectional plan view thereof taken on 

the line 2-2 of Fig. 1; 
Fig. 3 is a top plan view of the magneto; 
Fig. 4 is a sectional plan view thereof taken on 

the line 4-4 of Fig. 1; 
Fig. 5 is a diagrammatical view illustrative of 

the manner in which the rotor and stator cooper 
ate in making and breaking the magnetic cir 
cuits; 

Flg. 6 is a sectional plan view taken on the line 
8-6 of Fig. i showing the molded casing with 
the stator elements embedded therein; 

Fig. 7 is a fragmentary sectional view taken on 
the line - of Fig. 3; 

Figs. 8 and 9 are fragmentary plan views illus 
trative of the terminals for the condenser shown 
in Fig. 7; 

Fig. 10 is a cross sectional view taken on the 
line O-O of Fig. 6; 

Fig. 11 is a sectional plan view taken On the 
- line - of Fig. 1; 

Fig. 12 is a fragmentary sectional plan view 
taken on the line 2-2 of Fig. 1; 

Fig. 13 is a diagrammatical view illustrative of 
the electrical connections of the magneto; 

Fig. 14 is a plan view of a modified form of 
magnetic rotor; and 

Fig. 15 is a fragmentary sectional view taken 
on the line 5-5 of Fig. 3. 

Referring to these drawings; the magneto in 
cludes a magnetic rotor , mounted to rotate 
about a vertical axis, and a stator which includes 
primary and secondary coils 2 and 3, respec 
tively, telescoped one within the other and dis 
posed in coaxial relation with but axially spaced 
from the rotor . The stator also includes a 
plurality of laminated, flux-conducting members 
each of approximately the form of an inverted 
U and having inner and Outer legs and 5, re 
spectively, and a connecting cross bar portion 6. 
All the inner legs f4 extend through the central 
axial Opening of the primary coil 2 from the top 
to and beyond the bottom thereof, being disposed 
parallel to the axis of the rotor. The Outer legs 
5 extend outside the secondary coil 3, from the 

upper end to and beyond the lower end thereof in 
a direction parallel to the axis of the rotor. The 
cross bar portions lie just above the upper end 
of the coils. These U-shaped members are dis 
posed in a circular series (Fig. 6), circumferen 
tially spaced one from another by equal angular 
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2 
intervals about the axis of the rotor. The num 
ber of these members may be varied as desired. 
-In this case, there. are three such members, that 
being a convenient number for a magneto intend 
ed to serve a six cylinder engine. 
Each outer leg has fixed to its lower end a 

laminated pole piece (Fig. 2), presenting a 
concave surface C of part-cylindrical form dis 
posed coaxially with respect to the rotor. The 
inner legs f, at their lower ends, are intercon 
nected by a single laminated member 19 having 
three radial projections 20 terminating with con 
vex surfaces 2 of partly-cylindrical form dis 
posed coaxially with respect to the rotor. The 
projections 2 are circumferentially spaced about 
the axis of the rotor at equal angular intervals 
but in staggered relation with the pole pieces 
so that each projection 20 des between two pieces 
T and is equally spaced from each. 
The rotor includes a plurality of permanent 

magnets 22, each of short bar form and arranged 
in a circular series. These magnets travel in the 
annular space between the surfaces 2 and the 
surfaces 8. Each magnet has pole shoes 23 
engaged one with each polar extremity thereof. 
ach shoe 23 has outer and inner convex and 

concave surfaces and 25 respectively, each 
of partly-cylindrical form and disposed coaxially 
with respect to the surfaces and 2 and de 
signed to cooperate respectively therewith. There 
are as many magnets 22 as there are U-shaped 
stator members. The arrangement is such that 
when three "north' pole shoes 2 connect one 
with each of the three projections 2 as shown 
in Fig. 5, the "south' pole shoes will connect 
one with each of the pole pieces and vice versa. 
Thus, flux from the north poles of the three 
magnets will first pass up through the three 
inner legs 4, through the colls, across the parts 

and down the outer legs outside the coils 
to the south poles of the magnets. Then, after 
a sixty degree movement of the rotor, the course 
of the flux will be reversed, travelling up the 
outer legs and down the inner legs f4 through 
the colls. A magnetic circuit through the coils 
will thus be made and broken six times during 
each revolution of the rotor. 
The magneto parts, above described, are 

mounted in a casing 26 (Fig. 1) which may be 
of any suitable non-magnetic material but which 
is preferably of non-metallic material, such for 
example as molded Bakelite, or similar material. 
Eddy currents around the pole pieces and ends 
of the flux-conducting members are avoided by 
the use of non-metallic material. This casing 
is approximately of inverted cup shape, having 
a closed top, an approximately cylindrical ex 
terior (increasing in diameter near its lower 
end) and an open lower end. The casing 26 
also has a central elongated hollow hub 27 ex 
tending from the closed top 20 downwardly to 
ward the bottom but terminating a little above 
the latter. The U-shaped laminated members 
and the pole pieces are embedded in the cas 
ing during the process of molding the same, 
the inner legs lying in the hollow hub 2 (Fig. 
6) the cross bar portions lying partly in the 
top wall (see also Fig. 10) and the outer legs is 
with their pole pieces flying in the outer wall. 
In the upper portion of casing 2 which portion 
is of smaller diameter, vertical ribs 29 (Fig. 12) 
protrude from the cylindrical surface to receive 
the legs . . The coils with insulating heads 0, 
one at each end thereof, are slipped axially over 
the hollow hub 2. 

2,233,946 
The lower ends of the inner legs 4, over a 

distance equal to the axial thickness of member 
9, are turned down (Fig. 6) to receive and 

closely fit the hole in the laminated member , 
thus forming shoulders s against which the upper 
face of the latter abuts. The laminations of the 
latter are held together by three rivets 8. These 
rivets also serve to bind to the upper face of 
member 9 three springs 32 (see also Fig. 2) 
which press upon the lower head 30 of the coils 
as shown in Fig. 1. The member 9 and hub 2 
are suitably interengaged, as by the key 3, to 
properly locate the member angularly with re 
spect to pole pleces I and to prevent ilt from 
turning out of this position. The lower end of . 
member 9 is counterbored (Fig. 1) and hub 2 
is circumferentially grooved to receive a split 
ring 34 which serves to hold member 9 in place 
against said shoulders and against axial dis 
placement. The springs 32 press the coll 2 up 
wardly until its end plate to abuts the lower 
faces of the three parts 6. Thus, the one ring 
34 serves to retain the coils as well as the men 
ber 9 in axial position in the casing. 
The member 9 is preferably split to form a 

gap 35 (Fig. 2) to avoid the eddy currents that 
would otherwise be produced in the member if 
it were in the form of a continuous ring. It will 
be noted that the bridging of gap 35 by one of 
the legs 4 is not a good connection such as 
would destroy the effect of the gap because cur 
rent cannot flow effectively through the lamina 
tions from One to another. 
The magnets 22 and pole shoes 23 are mounted 

on a circular base plate 8. The magnets and 
shoes rest upon the top face of this plate and 
an annular ring 38 rests on top of the magnets 
and shoes. Screws 39 serve to bind the parts 
together, each screw passing through the ring 38, 
a pole shoe 2 and threading into the base plate, 
Each magnet is clamped between the plate and 
ring and also between its two shoes 23, the latter 
being recessed in their confronting faces to re 
ceive the polar ends of the magnet. The ring 
and plate may be made of any suitable non 
magnetic material. 
The rotor shaft is shown at 40. It passes cen 

trally through the hollow hub 2 (Fig. 1) and is 
mounted in suitable bearings, such as the needle 
bearings 4, disposed one near the lower end of 
the hub 27 and one in a hollow hub 42 which is 
formed as an integral part of and upstands from 
the top wall 28 of the casing. The rotor plate 
37 is keyed to the lower end of shaft 40 and is 
also clamped in axial position thereon between 
a member 43, fixed to the shaft, and a nut 4 
threaded on the lower end of the shaft. A wash 
er 5 of non-magnetic material surrounds shaft 
40 and is positioned between the upper face of 
plate 37 and the lower face of pole-piece member 
9. The shaft 40 also extends above the hub 2 

to receive the cam 46 of the breaker-point mech 
anism. This can is keyed to shaft 40 and is 
clamped in axial position thereon between a 
member 47, fixed to the shaft, and a washer 48 
clamped to the upper end of the shaft by a cap 
screw 49, threaded into the shaft. A special 
thrust washer 50 is interposed between the lower 
face of cam 6 and the upper end face of hub 2. 

It is usual to provide for automatic advance of 
the spark by speed-responsive mechanism, inter 
posed between the rotor shaft of the magneto 
and the driving shaft therefor. When such 
mechanism is desired, it may be located as shown 
in Fig. 1 just below the rotor and interposed be 
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2,233,946 
tween the lower end of shaft 40 and the upper 
end of a drive shaft St. A cup-shaped casing 
52, houses this speed-responsive mechanism and 
closes the lower end of casing 26. Screws 
serve to clamp the casings 26 and 52 together, 
the mating ends of the two casings interfitting 
as shown and with an interposed gasket 52” pro 
viding a tight closure. The casing 52 has an 
elongated hub 54 in which shaft is mounted. 
This hub or quill is adapted to fit in a socket of 
an internal combustion engine in the same man 
ner as the usual timer-distributer unit used in 
battery ignition systems. The quill has a seat 55 
adapted to rest upon and be supported by the top 
end face of said socket and a circumferential 
groove 56 to receive the usual retaining means 
for holding the quill in axial position in the 
socket. The lower end of shaft 5 carries a suit 
able element 57 for coupling engagement with a 
shaft of an engine. 
The speed-responsive mechanism may be of 

any suitable type. The type herein shown con 
sists of a driving plate 58 fixed to shaft 5 and 
having at diametrically opposite points thereon 
two upstanding lugs 59, and a driven plate 60 
fixed to shaft 40 and having at diametrically 
opposite points thereon two downwardly extend 
ing lugs 6. The plates 58 and 60 cross each 
other like a letter X (Fig. 1) so that one lug 59 
lines up with one lug 61 and the other lug 59 
lines up with the other lug 6 ?. Each set of 
alined lugs 59 and 6 f is interconnected by a flat 
spring 62, fixed at its ends one to each of the 
lugs by screws 63. Each spring, at a point be 
tween its ends, carries a weight 64 suitably fixed 
thereto. These weights are moved outwardly 
by Centrifugal force, causing each spring 62 to 
bend intermediate its ends, thereby drawing the 
lugs 59 and 6 toward one another and thus 
swinging the plates 58 and 60, the one relatively 
to the other, and moving shaft 40 ahead of its 
drive Shaft 5f. 
The driving plate 58 is keyed to shaft 5 and 

rests on top of hub 54. A nut 65 on shaft 5 
holds plate 58 against upward movement. A 
collar 66, fixed on shaft 5 engages the lower 
face of hub 54. The shaft 5 is thus held against 
endwise displacement in hub 54 by the plate 58 
and collar 66. The driven plate 60 is clamped 
to plate 37 by the rotor nut 44 and is additional-. 
ly held thereto by two cap screws 67, threaded 
into the plate. 
The casing 26 has an upper tubular extension 

69, within which is housed the breaker point 
mechanism. This mechanism is mounted on a 
circular plate 70 having a depending hollow hub 

l, telescoped over the hub 42 and capable of 
being turned thereon in any suitable way to ef 
fect variations in timing if desired. One breaker 
point T2 is carried by a metallic bracket 73 ad 
justably fixed to plate 70. The other breaker 
point 74 is fixed to one end of an arm 75 of in 
sulating material. Arm T5 is pivoted at a point 
intermediate its ends on a stud 76 fixed to plate 
70. The other end of arm 75 engages cam 46. 
A flat Spring is secured at one end to arm T 5 
in electrical contact with breaker point 74 and 
at the other end by a screw 78 to a block 79 of 
insulation, suitably fixed to plate 70. This spring 
Serves to move the breaker points into contact 
and it also serves as an electrical conductor for 
connecting terminal screw 79 to the movable 
breaker point. 
A condenser 80, of the cartridge type, is 

mounted outside the housing, the latter being 

ranged in other ways. 

3 
recessed as shown in Figs. 4 and 7 to receive the 
lower end of the condenser and provide a flat seat 
B with a hole 82. A disc 83 has a depending 
pin engaged in hole 82 and four upstanding 
spring clips' B5. The condenser is mounted with 
its axis disposed vertically and its lower end is 
engaged by and between the spring clips 85. 
The outer shell of this condenser is metallic and 
forms one terminal thereof, the other terminal 
comprising a central screw-threaded stud 86 
which rises through an insulating washer 8 in 
the upper end of the casing. A metallic clip 8 
has a horizontal arm which bears against the 
upper end of the condenser and holds it in place 
in its seat. Said arm has a hole to receive wash 
er 87. The other arm of clipss Is clamped 
against the casing part 69 by a bolt 89, forming 
a binding post. On top of washer 87 is a metal 
lic connector 90 fastened to studi 86 by a nut 9. 
This connector is likewise held to part 69 by a 
bolt 92 which forms a second binding post. The 
two binding posts are in electrical connection 
with the terminals of the condenser. 
The post 89 is respectively connected by wires 

93 and 94 (Fig. 13) to the plate 70 and to one 
terminal of coll 2. The other terminal of coil 
2 is connected by a wire 95 to the second binding 
post 92 and a wire 96 connects the latter to ter 
minal 79. Here, there are no grounded connec 
tions, as is usual,-the ground connection being 
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made Outside the magneto if necessary or de 
sired. The terminals 89 and 92 are exposed to 
render them accessible for connection in a special 
kind of ignition system but, if the magneto is not 
to be used in such a system, it would naturally 
not be necessary to have these parts exposed. 
The secondary coil 13 has one terminal con 

nected by the wire 94 to binding post 89. The 
other terminal is a metallic button 98 (Fig. 1). 
Molded in the Casing 26 is a metallic member 99 
to the inner end of which is secured a spring 
clip 00, which engages button 98. A wire O 
Seated in a socket in member 99 extends to a 
terminal O2 mounted in a distributer cap O3, 
which is mounted on top of and closes the casing 
part 69. Cap 03 is held in place in the usual 
manner by spring clips indicated at 97. The 
distributer includes a circular series of contacts 
04 fixed to and exposed inside cap O3, in po 

sition to cooperate with the rotary brush O5 
which connects at its inner end with terminal 
f02. The brush is mounted on a body 06 of 
insulation which has a detachable driving en 
gagement with a hollow tubular extension e. 
of cam 46 in the usual way indicated in Fig. 1. 
Sockets 08, one for each contact 04 and elec 
trically connected therewith, are provided on ??? 
03 to receive the spark plug wires (not shown). 
The magnets of the circular series may be ar 

For example, additional 
magnets 22' may be interposed between the mag 
nets 22 as shown in Fig. 14. The pole shoes. 23" 
are appropriately modified in shape, as shown, 
to receive these additional magnets. Like poles 
of a magnet 22 and a magnet 22' will engage the 
Same pole shoe 23". The arrangement shown 
provides a continuous series of magnets and, in 
effect, forms the equivalent of an annular mag 
net having six poles at equally spaced intervals. 
With this magnetic rotor, as with the preceding 
form, the axis which connects the polar ends of 
each magnet extends lengthwise of the annular 
Space between the inner and Outer series of pole 
pieces and, in fact, the entire body of each mag 
net lies in Said space. The arrangement shown 
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4. 2,233,946 
in Fig. 14 provides additional magnetic power 
without requiring any increase in size of the 
rotor. The same arrangement may likewise, be 
employed to yield the same power and enable 
some saving in space by the use of magnets of 
smaller cross sectional area. 
The operation of the magneto will next be de 

scribed. Assuming that the rotor occupies the 
position shown in full lines in Fig. 5 and is ro 
tating in the direction of the arrow, the Outer 
surface 24 of each pole shoe 2 of south polarity 
connects one with each of the surfaces of the 
pole pieces of the outer series. Thus, mag 
netic flux passes simultaneously up all of the 
legs (, through the colls 2 and f, across the 
bars fi, and down the legs is and back to the 
rotor. Continued movement of the rotor will 
cause this magnetic circuit to be broken (at 
about the position shown by dotted lines). There 
will then be an air gap g between the trailing end 
of each pole shoe of south polarity and the ad 
jacent pole piece and a second gap g’ between 
the trailing end of each pole shoe of north po 
larity and the adjacent pole piece 20. At the 
same time, all the pole shoes 23 of south polarity 
will have moved into a position such that their 
inner surfaces 25 now connect one with each of 
the surfaces 2 of the pole pieces 20 of the inner 
series while all the pole shoes of north polarity 
will have moved into a position such that their 
Outer surfaces 24 connect one with each of the 
surfaces f of the pole pieces of the outer 
series. Thus, magnetic flux from the pole pieces 
28 of north polarity will simultaneously pass up 
all the legs f, across bars f, down through the 
inner legs 4, through the coils 2 and 3, and 
pole pieces 20 to the pole shoes 2 of south 
polarity. The magnetic flux through the collis 
is thus reversed. On movement of the rotor 
sixty degrees from the dotted line position, the 
magnetic circuit, last established, will be broken 
and the magnetic circuit, first described, will be 
again created. Six times during each revolution 
of the rotor, there will be a break in the mag 
netic circuit through the coils accompanied by 
a reversal of flux therethrough. At each such 
break, the can will cause the breaker points 
2 and 74 to separate, thereby producing a high 

tension electromotive force which is distributed 
by the brush its to the proper spark plug wire. 
The operation of the modified form of the in 

vention shown in Fig. 14 is exactly like that just 
described, the additional magnets simply sup 
plying additional magnetic flux without in any 
Way affecting the operation. 
The invention provides a construction such 

that the parts may be easily and quickly assen 
bled. The coils are simply pushed over the hub 
2 into the casing. The pole piece member 
is then pushed in place on the lower end of the 
hollow hub 2 and fastened by the snap ring 84. 
The springs 2 press against the lower head 80 
of the colls to hold them in place. The parts of 
the magnetic rotor are assembled on plate 
and fastened to shaft D. So also, the governor 
parts are separately assembled, fastened to shaft 
5 and then to the rotor plate 37. Then shaft 
4D is inserted into the hollow hub 27 and the 
cam is applied to the upper end of shaft 40 
to hold the parts in place. The lower casing 52 
is next slipped over shaft 5 and the collar 6 
fixed on the shaft. The screws 5 are then ap 
plied to clamp the casing sections 26 and 52 with 
the gasket 2' therebetween to secure a tight 

joint. The interrupter mechanism, previously 
assembled on plate 70, is dropped in place in the 
upper casing over the hub 42. The distributer 
brush is slipped in place on the end B7 of 
cam 4 and the cap 8 applied to casing to 5 
close the same, the cap being retained in the 
usual way by the spring clips . 
The invention also provides a magneto con 

struction which is well adapted to manufacture 
in quantities at low unit cost. No unusual, spe- 10 
cial, or expensive operations in the finishing or 
assembly of the parts are required. The cas 
ing 26 with the U-shaped laminated members 
embedded therein, simply requires finishing of 
the seats for the bearings 4; of the outer sur- 5 
faces of the legs near the lower ends thereof 
and of the surfaces of the outer pole pieces 
f. The rotor parts are clamped in place on 
plate 37 and the surfaces 24 and 2 of the pole 
shoes are then finished. The pole piece mem- 20 
ber 9 also requires finishing to fit the hub 2 
and to provide coaxial surfaces 2 for the inner 
set of pole pieces. These finishing operations 
are of an ordinary kind. 
At the same time, a construction is provided 25 

which is strong and rugged and in which the 
parts have been compacted into small compass 
by an eficient utilization of space and materials. 
Special steel, having exceedingly high coercive 
force, is used for the magnets so that their di- 30 
mensions may be small. The needle bearings 
provide the necessary supports for shaft 40 with 
out necessitating any enlargement of hub 2. 
The inner legs 4 lie as closely as possible to 
shaft 40. The coil 12 closely fits hub 27. The 35 
coil 3 closely fits coll 2. The outer legs S lie 
close to the coils and partly in the outer wall of 
the casing 2. Below the coils 2 and 3 are the 
pole pieces and the magnets move in the space 
therebetween. The governor lies immediately 40 
below the rotor. Thus, the various parts are 
packed as closely as possible into a casing struc 
ture which is of reasonably small diameter and 
Small height, considering that a high-powered 
magneto is housed in it. The outside dimen- 4s 
sions of the casing. are suficiently small to make 
it commercially feasible to mount the magneto in 
place of the usual tinner-distributer unit of an 
automobile engine. A rugged structure is pro 
vided by the use of the U-shaped flux-conduct- 50 
ing members, each constructed of a stack of one 
piece laminations. There are no joints in the 
structure of these members. The laminations 
for each member are stacked up, riveted or oth 
erwise suitably held together and then positioned 55 
in a mold to become embedded in the casing 2 
when it is cast. The laminated members reen 
force the casing structure. The inner legs f, 
being integral with their cross-bar portions 
and outer legs is, are rigidly held in place. A 60 
stiff backbone for the hub 27 which supports 
within it the rotor shaft 40, is thus provided and 
one that is securely anchored in the top and in 
the side wall of the casting. The invention ofters 
a simple but effective and a commercially satis- 65 
factory solution, from a mechanical point of view, 
of the problem of providing and mounting flux 
conductors in a circular series with each conduc 
tor looping through the colls, around one end of 
the same and back outside the coils. Aside from 70 
the mechanical aspects, the parts of the stator 
are associated and connected together to pro 
vide an eficient magnetic arrangement. Joints 
in the stator element are confined to those be 
tween the pole pieces and the legs of the flux 75 
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conducting members. Each joint is of simple 
character, readily made tight to avoid loss of 
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flux. Of prime importance is the arrangement 
of all parts of the magnetic circuit for flux flow 
along the laminations. Flux flows along the 
laminations from One end to the other of the 
flux conducting members, then radially along the 
laminations of the pole pieces and into the pole 
shoes of the rotor. Close clearances between the 
pole shoes and pole pieces is employed to reduce 
air gap loss. Each lamination of each flux-con 
ducting member has edge to edge contact with 
and distributes flux to each lamination of each 
of its pole pieces for a full and effective transfer 
of flux between the member and pole pieces with 
a minimum of loss. The magnetically eficient 
arrangement of parts enables reduction of di 
mensions of the parts over other arrangements 
wherein substantial losses have not been so care 
fully avoided. 
The invention thus provides an exceedingly 

effective and efficient magneto with a compact 
arrangement of parts, enabling the timer-dis 
tributer type of mounting, and a design of parts 
adapted to manufacture in quantities at low unit 
cost. 

It will be understood that the magneto may 
readily be adapted to serve various engines re 
gardless of the number of cylinders which they 
have. The number of pole shoes and pole pieces 
in the magneto and the number of sparks pro 
duced per revolution of the rotor may be varied 
to suit the requirements of the particular engine 
which the magneto is to serve. 
What I claim is: 
1. In a magneto, a drive shaft, a plurality of 

substantially U-shaped flux conducting mem 
bers each made up of a plurality of one-piece 
U-shaped laminations of rectangular Cross sec 
tion and having inner and outer legs of substan 
tially equal length and a Cross bar portion inter 
connecting these legs at One end, said members 
mounted in angularly spaced relation in a cir 
cular series about the axis of said shaft with 
the inner legs paralleling the shaft and located 
closely adjacent thereto, primary and secondary 
coils mounted coaxially of said shaft and lo 
cated between the several inner and the several 
outer legs with all the inner legs passing through 
the coils and all the Outer legs passing outside 
the coils, an outer circular series of angularly 
spaced laminated pole pieces connected to the 
other ends of the Outer legs, an inner circular 
series of angularly-spaced laminated pole pieces 
connected to the other ends of the inner legs, the 
pole pieces of the inner series being staggered 
with respect to the pole pieces of the Outer se 
ries, all the pole pieces located between two par 
allel planes disposed at right angles to the axis 
of said shaft and marking off substantially the 
limits in the direction of said axis of said pole 
pieces, and a magnetic rotor fixed to said shaft 
and comprising a plurality of bar magnets 
mounted one after the other about the axis of 
said shaft in a circular series coaxial with the 
shaft, each said magnet in its entirety being 
located between said planes and having lami 
nated shoes with polar surfaces for cooperation 
with said pole pieces as the rotor is revolved. 

2. In a magneto, a drive shaft, a plurality of 
substantially U-shaped flux conducting members 
each made up of a plurality of one-piece U 
shaped laminations of rectangular cross section 
and having inner and Outer legs of Substantially 
equal length and a cross bar portion intercon 

5 
necting these legs at one end, said members 
mounted in angularly spaced relation in a circu 
lar series about the axis of said shaft with the 
inner legs paralleling the shaft and located 
closely adjacent thereto, primary and secondary 
coils mounted coaxially of said shaft and located 
between the several inner and the several outer 
legs with all the inner legs passing through the 
coils and all the Outer legs passing outside the 
coils, an Outer circular series of angularly-spaced 
laminated pole pieces connected to the other 
ends of the Outer legs, an inner circular series of 
angularly-spaced laminated pole pieces connect 
ed to the other ends of the inner legs, the pole 
pieces of the inner series being staggered with re 

Nspect to the pole pieces of the outer series, all 
the pole pieces located between two parallel 
planes disposed at right angles to the axis of said 
shaft and marking of substantially the limits in 
the direction of said axis of said pole pieces, and 
a magnetic rotor fixed to said shaft and com 
prising a plurality of bar magnets mounted one 
after the other about the axis of said shaft in a 
circular series coaxial with the shaft, each said 
magnet in its entirety being located between said 
planes and having laminated shoes with polar 
surfaces for cooperation with said pole pieces as 
the rotor is revolved, the laminations of all said 
pole pieces and shoes paralleling said planes. 

3. In a magneto, a drive shaft, a plurality of 
substantially U-shaped flux conducting members 
each made up of a plurality of one-piece U 
shaped laminations of rectangular cross section 
and having inner and Outer legs of substantially 
equal length and a cross bar portion intercon 
necting these legs at one end, said menbers 
mounted in angularly spaced relation in a circu 
lar series about the axis of said shaft with the 
inner legs paralleling the shaft and located 
closely adjacent thereto, primary and secondary 
coils mounted coaxially of said shaft and located 
between the several inner and the several outer 
legs with all the inner legs passing through the 
coils and all the Outer legs passing outside the 
coils, an outer circular series of angularly-spaced 
laminated pole pieces connected to the other 
ends of the Outer legs, an inner circular series 
of angularly-spaced laminated pole pieces con 
nected to the other ends of the inner legs, the 
pole pieces of the inner series being staggered 
with respect to the pole pieces of the outer series, 
all the pole pieces located between two parallel 
planes disposed at right angles to the axis of 
said shaft and marking of substantially the lim 
its in the direction of said axis of said pole 
pieces, and a magnetic rotor fixed to said shaft 
and comprising a plurality of bar magnets 
mounted one after the other about the axis of 
said shaft in a circular series coaxia with the 
shaft, each said magnet in its entirety being lo 
cated between said planes and having laminated 
shoes with polar surfaces for cooperation with 
said pole pieces as the rotor is revolved, the lami 
nations of each U-shaped member paralleling a 
plane extending radially of the shaft and cen 
trally through both legs of the member. 

4. In a magneto, a drive shaft, a plurality of 
substantially U-shaped flux conducting members 
each made up of a plurality of one-piece U 
shaped laminations of rectangular cross section 
and having inner and Outer legs of substantially 
equal length and a cross bar portion intercon 
necting these legs at one end, said members 
mounted in angularly spaced relation in a circu 
lar series about the axis of said shaft with the 
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inner legs paralleling the shaft and located close 
ly adjacent thereto, primary and secondary colla 
mounted coaxially of said shaft and located be 
tween the several inner and the several outer 
legs with all, the inner legs passing through the 
colls and all the outer legs passing Outside the 
coils, an Outer circular series of angularly-spaced 
laminated pole peces connected to the other 
ends of the Outer legs, an inner circular series of 
angularly-spaced laminated pole pieces connect 
ed to the other ends of the inner legs, the pole 
pieces of the inner series being staggered with 
respect to the pole pieces of the outer series, all 
the pole pieces located between two parallel 
planes disposed at right angles to the axis of 
said shaft and marking of substantially the lin 
its in the direction of said axis of said pole 
pieces, and a magnetic rotor fixed to said shaft 
and comprising a plurality of bar magnets 
mounted one after the other about the axis of 
said shaft in a circular series coaxial with the 
shaft, each said magnet in its entirety being lo 
cated between said planes and having laminated 
shoes with polar surfaces for cooperation with 
said pole pieces as the rotor is revolved, the lami 
nations of each U-shaped member paralleling a 
plane extending radially of the shaft and cen 
trally through both legs of the member, and the 
laminations of all said pole pieces and all said 
shoes paralleling said planes, One edge of each 
lamination of each leg contacting with One edge 
of each lamination of the pole piece thereon. 

5. In a magneto, a drive shaft, a plurality of 
substantially U-shaped flux Conducting members 
each nade up of a plurality of one-piece U - 
shaped laminations of rectangular cross section 
and having inner and Outer legs of substantially 
equal length and a cross bar portion intercon 
necting these legs at one end, said members 
mounted in angularly spaced relation in a circu 
lar series about the axis of said shaft with the 
inner legs paralleling the shaft and located close 
ly adjacent thereto, primary and secondary colls 
mounted coaxially of said shaft and located be 
tween the several inner and the several Outer 
legs with all the inner legs passing through the 
coils and all the Outer legs passing outside the 
coils, an Outer circular series of angularly-spaced 
laminated pole pieces connected to the other ends 
of the Outer legs, an inner circular series of angu 
larly-spaced laminated pole pieces, sald inner se 
ries being formed as Outward projections from a 
single member in the form of a split ring to which 
the lower ends of all the inner legs are connected, 
and a magnetic rotor cooperating with said pole 
pieces to make and break magnetic circuits 
through said flux conductors. 

6. In a magneto, a casing of molded, non 
magnetic material constructed in cup-shaped 
form with a central hollow hub, a drive shaft 
extending through the hub in coaxial relation, 
U-shaped flux-conducting members each made 
up of a plurality of One-piece U-shaped lanina 
tions of rectangular cross section, said members 
being disposed in angularly spaced relation in a 
circular series about the axis of said shaft and 
fixed in said casing, the Outer legs of said men 
bers located in the peripheral Wall of said cas 
ing, the inner legs in said hollow hub and the 
Cross-connecting portions in the end wall of the 
casing, a coll mounted coaxially of the shaft and 
between the hub and outer walls of the casing 
with the several inner legs cooperating to form 
a core therefor, a magnetic rotor fixed to said 
shaft adjacent the open end of the cup-shaped 

casing and cooperating with the ends of the inner 
and outer legs to direct flux first up the inner 
legs and down the outer legs and then up the 
outer legs and down the inner legs. 

7. In a magneto, a casing of cup-shaped form is 
having a central hollow hub, a drive shaft 
mounted in the hub in coaxial relation, a plu 
rality of U-shaped flux-conducting members 
mounted in said casing and each made up of a 
plurality of one-piece U-shaped laminations of 10 
rectangular cross section, said members being 
disposed in angularly-spaced relation in a circu 
lar series about the axis of said shaft with the 
inner legs paralleling and adjacent said shaft, 
the cross-bar portions paralleling the closed endl 
of the casing and the outer legs paralleling said 
walls, a coil unit mounted coaxially of the hub 
and between said inner and outer legs, a pole 
piece member fixed to said inner legs, resilient 
means on said pole piece member for pressing 20 
said unit axially toward the closed end of the 
Casing and holding it in position therein, and a 
magnetic rotor fixed to said shaft adjacent the 
open end of the cup-shaped casing and cooper 
ating with said pole piece nember and outer 25 
legs to direct flux first up the inner legs and 
down the outer legs and then up the Outer legs 
and down the inner legs. 

8. A stator structure for a dynamo electric 
machine, comprising, a coil, a plurality of sub- 30 
stantially U-shaped flux-conducting members 
each made up of laminations and including inner 
and Outer legs and a cross-connecting portion at 
one end of said legs all rigidly held together as 
One piece, said members disposed in angularly- 35 
spaced relation in a circular series around the 
axis of said coil with all the inner legs passing 
through the coll and all the Outer legs located 
Outside the coil, a housing for said coll and men 
bers constructed of non-magnetic material and 40 
having an end Wall adjacent one end of said coll 
and a marginal wall encomrassing the coil, all 
said outer legs being fixed in said marginal wall 
and all said cross connecting portions being fixed 
in said end wall, means for binding together all as 
the inner legs into one rigid unit, rigidly sup 
ported and braced by the outer legs and cross 
connecting portions which are anchored in said 
marginal and end walls, respectively, pole piece 
means carried by said outer legs, and pole piece 50 
means carried by said inner legs and held firmly 
in coaxial relation with the first-named pole 
piece means by said rigid unit. 

9. In a magneto, a drive shaft, a plurality of 
substantially U-shaped flux conducting members 55 
each made up of a plurality of one-piece U 
shaped laminations of rectangular cross section 
and having inner and Outer legs of substantially 
equal length and a cross bar portion intercon 
necting these legs at one end, said members 0 
mounted in angularly spaced relation in a circul 
lar series about the axis of said shaft with the 
inner legs paralleling the shaft and located 
closely adjacent thereto, primary and secondary 
colls mounted coaxially of said shaft and lo- 5 
cated between the several inner and the several 
outer legs with all the inner legs passing through 
the coils and all the outer legs passing outside 
the colls, an outer circular series of angularly 
spaced laminated pole pieces fixed one on the 70 
other end of each outer leg, an inner circular 
series of angularly-spaced laminated pole pieces 
one for each inner leg and connected to the other 
end thereof, the pole pieces of the inner series 
being staggered with respect to the pole pieces 75 
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of the Outer series, all the pole pieces located 
between two parallel planes disposed at right 
angles to the axis of said shaft and marking off 
substantially the limits in the direction of said 
axis of said pole pieces, and a magnetic rotor 
fixed to said shaft and comprising a series of bar 

magnets each located in its entirety between 
Said planes and mounted one after the other in 
an endless series extending around the shaft in 
coaxial relation. 

KENNETH. A. HARMON. 


