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1. 
The present invention relates to an electro 

magnetic driving system especially for hair cute 
ting machines, safety razors of the like, and 
which is so shaped that it may be mounted with 
in the handle of such apparatus. . 

Electro-magnetic driving systerns are known 
in which a swinging lever is disposed as the iron 
core in a coil adapted to be connected to a source 
of alternating current and mounted axially: in the 
handle of the apparatus, and has one end capable 
of oscillating between the poles of a permanent 
magnet also mounted axially in said handle, 
whereby the lever has a reciprocating motion im 
parted to it. in accordance with the frequency of 
the alternating current employed. Further, it is 
known to arrange the iron core of the coil sta 
tionary and the permanent magnet attached to . 
a Swinging lever. - 
In these known systems a relatively. Small 

power is obtained, and owing to the construction 
closed magnetic circuits are not constituted S0 
that harmful increase. in the temperature may 
occur: The device, therefore cannot be connected 
directly to a normal source of alternating current 
and a small transformer must be interposed 
which suitably reduces the voltage. 
The present invention has for its object to 

10. Claims. (Cl 172-126) 
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provide an electro-magnetic system of the type 
referred to which has great effect and which in 
tise will not become heated to a perceptible de 
gree, even if it is connected directly, to a normal 
source of alternating current. 
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2 
Figure 2 a longitudinal 

gles to Figure. 1, - 
Figure. 3 a cross section along the line III-III 

in Figure 2, 
Figure 4, a plan view of a modified embodiment 

of the invention, and 
Figure 5 a cross section along the line: W.W. in 

Figure 2, 
In the drawing denotes a permanent magnet 

having a central north pole and a surrounding 
sleeve-shaped south pole, and 2 denotes an elec 
Eignet having an U-shaped iron core... with a 
GO, 
The magnets. and 2 are disposed, with the 

section at right an 

pole faces facing each other, axially in a handle 
consisting of two halves. 4. and 5, and at opposite 
Sides of the central pole of the magnet; f, which 
has a Square or rectangular cross, section, are 
disposed levers 6 of nonmagnetic material. Said 
levers. 6 extend in the longitudinal direction of 
the magnet from a gap. 7 between the pole faces 
of the magnets and 2 and through slots 8 in the 
magnet f to somewhat in front of the botton 
thereof. The last mentioned ends are firmly in 
terconnected by a distance-piece 9 having a head 
shaped end portion f O. The assembled arms, and 
distance: piece are mounted on a pivot stud. 3 
Supported in angle pieces 2 of a ring-shaped 
member Secured at the bottom of the magnet 
. Thus the arms form a two-armed swinging 
lever pivotable on stud (3. 

The invention consists mainly in that both the 
electromagnet and the permanent magnet are 
provided with a number of operative poles. 

In one embodiment of the invention the nulti 
poled magnets are disposed in alignment with the 
pole faces facing each other, one of said mag 
nets being supported swingable and provided with 
a projection serving as an actuating arm. 
In a further embodiment both of the multi 

poled magnets are stationary, having between 
their cooperating pole faces a number of moy 
able actuating pieces secured in spaced relation 
at the end of a common swinging lever of non 
magnetic material in such a manner that each of 
said actuating pieces is magnetized in accordance 
with the adjacent pole of the electromagnet. 

In the accompanying drawing a constructional 
form of a hair cutting machine according to the 
invention is illustrated by way of example. 

Figure 1 shows a plan view of the machine with 
the upper half of the handle removed and some 
details in section, ; , . . . . . . . . . . ." 
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The pole faces of the magnets and 2, which 
are facing each other, coincide, with cylindrical 
faces having their axis in the pivot axis of the 
SWinging lever. 
Between the ends of the arms 6 extending into 

the gap 7, which ends are somewhat enlarged in 
the breadth direction, are secured two actuating 
pieces. 4 of magnetic material; Said pieces. 4, 
having a cross section adapted in accordance 
with the curvature of the gap 7, are secured at 
Such a distance from each other, that each of 
them, at the position of rest, is positioned; before 
the middle of a gap between the poles of the 
permanent. magnet, , and has such at lengths 
counted in the direction of motion, that said gap 
always being covered by said piece during the 
motion thereof. 
The magnets and 2 may be interconnected by 

means of a sleeve-shaped connecting member 5 
tof nonmagnetic material, and for:preventing cont 
tact, between the Swinging lever and said, member 
5, rubber buffers 6 are with advantage provided 

for instance secured at the sides of member 15, as 
shown. . . . . . . ; : 
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The head shaped end ?o of the Swinging lever 
engages in a corresponding aperture T in a knife 
plate 8 of a hair cutting device 9, which in a 
manner known per se is replaceably secured at 
the front end of the handle by means of taps 20. 
The terminals of the coil 3 are connected with 

contact springs 2 secured to a disc 22 disposed 
stationary in the handle. The free ends of said 
springs'21 are pressing against a rotatable mem 
ber 23, having a neck portion 24, extending 
through the end wall of the handle, and an outer 

axis in order to bring two contact pieces 26 (Fig 
ure 5), connected to the terminals of leads from 
a source of alternating current, into, and out from is 
contact with said springs 2, whereby the cur 
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magnet having two pol 
10 

said permanent magnet; and a pole piece ar 
ranged in the gap and means for mounting said 
pole piece in movable relation to said electro 
magnet and said permanent magnet; Said pole 
piece having a length sufficient to cover the gap 
between said poles of said permanent magnet. 

2. An electromagnetic driving system compris 
ing in combination a swinging lever; an electro 

es; a permanent magnet 
having three-poles and means associated with 

er said lever and cooperating with said magnets for enlargement 25 serving as handle by means of: 
which the member 23 may be rotated about its 

respectively. - . 

When the current to the coil 3, by turning the 
switch member 23, is closed the magnet. 2 is en 
ergized and the poles thereof change: their-po 
larity in, accordance with the frequency of the 
alternating current employed. At the same time 
each of the actuating pieces. 4 becomes magne 
tized in accordance with the adjacent pole of the 
electromagnet 2, and due to the influence thereof 
and of the permanent magnet a reciprocating 
motion being imparted to the pieces: 4 and thus 

25 

also to the swinging lever, in time to the fre- 30 
quency. • . . . . . - 1 

1. By the use of movable actuating pieces both of 
the magnets f and 2 may be stationary without 
any decrease in the effect of the: 'apparatus; as 
the pieces 4 may be regarded like additional 35 
poles which are secured to the swinging iever 
and which by the energization in accordance. With 
the adjacent stationary poles of the magnet 42, 
cooperate with the permanent magnetil. in a 
similar manner as if the magnet 2 had been sup-'80 
ported swingable. In addition, the embodiment 
described has the advantage of: constituting an 
assembled unity which occupies a smallroon and 
can be housed in a convenient handle. . . . .'; ... 
Instead of the use of actuating pieces 4 one of 45 

the magnets can be supported SWingable as shown 
in Figure 4. The permanent magnet 2 is sta 
tionary and provided with a central pole and a 
surrounding sleeve-shaped South pole ini. She same 
thannel as the magnet ... The electromaghet 29, 
having an U-shaped iron core, is SWingable on a 
tap 29 and provided with a projection: 3: Serv 
ing as an actuating arm. The pole faces of the 
respective magnets coincide with cylindrical faces 
having their axis in the pivot axis of the electro 
magnet 28. The middle of each pole face of the 
magnet 28 is placed before the middle of a gap 
between the poles of the permanent magnet 27 
and the pole faces have such a length in the di 
rection of motion that they in all positions of 
motion cover Said gaps. ". . . . . . . . . . . . . . . . . 
When the coils 3 of the electromagnet, 28 are 

connected to a source of alternating current the 
magnet. 28 Wii reciprocate in accordance with 
the frequency of the current, as above described. 
As will be understood the permanent magnet 
may be supported Swingable and the electronaga, 
net stationary. . : . . . . . . ; 
T claim: ' ' . . . . . . . ; . . . . 
1. In an electromagnetic driving system, iii 

combination, an electromagnet having adjacent 
poles; a permanent magnet having adjacent poles, 
Said magnets being arranged with said poles, in 
juxtaposition. So as to leave a gap between said 
poles of said electromagnet and said poles of 

- - - - 
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imparting a reciprocating motion to said swing 
sing lever; in accordance with the frequency of 
an alternating current flowing in said electro magnet. ii ". 

3. An electromagnetic driving system compris 
- . . . ing in combination a swinging lever; an electro rent to the coil 3 may be closed or interrupted magnet having two poles; a permanent magnet 

having three adjacent poles and means associated 
with Said lever and cooperating with said mag 
nets for imparting a reciprocating' motion to said 
SWinging lever in accordance with the frequency 
of an alternating current flowing in said electro 
magnet. : " : " . . . . . . . . . . . 

4. In an electromagnetic driving system in 
combination, a permanent magnet, having three 
poles arranged in E-form, the outer two of said 
poies having like polarity opposite, to that of the 
middle one of said poles; a U-shaped electro 
magnet having two poles, said magnets being 
disposed in aligninent with said poles facing each 
..other; a 'movable innember, arranged between the 
poles of Said permanent magnet and said electro 
magnet; and means, for mounting said member, 
said means cooperating with said magnets to in 
part a reciprocating motion to said member:r fi: 
.5. In an electromagnetic Idriving system, in 

combination, a permanent magnet having three 
poles arranged in E-form, the outer two of said 
poles having like polarity opposite to that of the 
middle one of said poles; a U-shaped electromag 
net having two poles, said magnets being dist 
iposed in alignment with said poles facing: each 
other and defining a gap; and at ever: swingably 
mounted and having pole pieces in the gap, said 
magnets being adapted to impartin' cooperation 
a reciprocating motion to said 'Swinging lever in 
accordance with the frequency of an alternatin 
current flowing in said electromagnet. . . ; 

6. In an electromagnetic driving system, in 
combination, a permanent magnet having three 
poles arranged in E-form, the outer two of said 
poles having like polarity opposite to that of the 
middle one of said poles; ai U-shaped: electrol. 
magnet having two poles, said magnets being 
disposed in alignment with said poles facing each 
other and defining a gap between said magnets; 
and a Swingable lever of non-magnetic material; 
a plurality of pole pieces in said, gap connected 
to the end of said: swinging lever, , each of said 
pole pieces at the position of rest being placed 
before the middle of a gap between the poles of Said permanent magnet.and having a length suf 
ficient.to cover said gaps in...all positions of motion. . . . . . . 

7. A driving system as claime 
swingable lever extending thro 
nent magnet. . . . . . . rai. 

8. A driving system as claimed in claim 6,'Said poles of said magnets and said polepieces having 
faces being parts of cylinders having their 'axes 
coinciding with the pivotal axis of 'said swingable 
lever. . . . . . . . . . . . . . . . . . . . . . . . . . . . ; ; ; ; 
s: 9. In"; an electromagnetic driving system: in 
combination, a permanent magneti having: three 
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poles arranged in E-form; and a U-shaped elec 
tromagnet having two poles, said magnets being 
disposed with said poles facing each other, One 
of said magnets being Swingable in relation to 
the other of Said magnets and having a projec 
tion for driving a tool, each of the poles of Said 
electromagnet having the middle of its face 
placed before a gap between the poles of Said 
permanent magnet and having a length sufficient 
to cover the gap in all positions of relative motion 
between Said magnets. 

10. A driving System as claimed in claim 9, said 
poles of Said magnets having faces being parts of 

6 
cylinderS having their axes coinciding with the 
pivotal axis of said swingable magnet. 
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