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To all whom it may concern; . . . . 
Beit known that I, FRANK HoLDEN, a citi- A second contact 15 is secured to a member 

zen of the United States of America, resid 

O 

facture and can be operated by a small 
amount of current. . . . . 
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ing at 190 Adelaide Road, London, N.W., 
England, have invented certain new and 
useful Improvements in Electric Machines, 
of which the following is a specification. 
This invention relates to electro-magnetic 

mechanism suitable for driving a train of 
wheels such as a clockwork train and has for 
its object to provide an efficient mechanism 
of this type which is inexpensive to manu 

This invention consists 

pole pieces and also in an improved con 
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detail view of the contact device. 
In Fig. 1 plates 1 and 2 are bar magnets 
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struction of contact device which ensures a 
good engagement of the contacts while the 
coil is in the magnetic field and a quick 
return of the contacts to their normal posi 
tions on breaking of the connection. 
The accompanying drawings illustrate 

this invention Fig. 1 being a perspective 
view of the machine and Fig.2 an enlarged 

and are connected at one end by means of a 
support 3, of magnetic material such as soft 
iron and at the other end by a support 4 of 
brass or other non-magnetic material. The 
bar magnets 1 and 2 are arranged with like 
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poles transposed so that with the support 3 
of magnetic material they constitute a per 
manently magnetized system which has its 
effective poles separated by the non-mag 
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netic support 4. In proximity to the sup 
port 4, secured to the plates 1 and 2 are soft 
iron pole-pieces 5 and 6 between which a flat 
circular coil 7 oscillates, Secured to but 
insulated from the upper plate 1 is a plate 8 
of brass or other non-magnetic material. 
The spindle 9 of an oscillating member is 
supported in pivot bearings, preferably 
jewels, secured in the plates 8 and 2. This 
spindle carries an arm 10 on the end of which the coil 7 is mounted and is also pro 
vided with two arms arranged at 120° on 
either side of arm 10 carrying counter 
weights 11. The oscillation of the spindle 9 

i is controlled by the helical spring 12 secured 
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at one end by means of a clamp to the spin 
dle 9, and at the other end to the plate 1. 
The spindle carries near its upper end a 
contact arm 13 which is preferably provided. 
at its outer end with an engaging surface 14 

of silver or other good conducting material. 
16 in such a position that it projects into 
the path of the contact 13. The member 16 
is pivotally mounted at its ends in jewel or 
other suitable bearings carried by the plates 
8 and 1 and is provided with a flattened 
portion on one side as clearly shown in Fig. 
2 against which a leaf spring 17 bears. This 
spring tends to hold the contact. 15 in its 
Zero position and is so arranged that the 
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contacts 13 and 15 engage when the coil 7 
enters the magnetic field between the pole 

. . . . . . . . . pieces 5 and 6 and engagement is main 
in providing a flat . 

coil operating between permanent magnet 
tained by the pressure of the spring until 
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the coil is practically concentric with the 
pole-pieces at which point the contacts dis 
engage and contact 15 is quickly returned 
to its zero position. During the return, 
movement, owing to the shape of the contact 
15, the duration of the engagement between 
the two contacts is very short being only a 
Small fraction of the time they are in en 
gagement when the spindle is moving in the 
Opsii direction. he leaf spring 17 is electrically connected 
to the plate 8 through its support 18 while 
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the contact 13 is insulated from the spindle 
9 and arm 10 but is electrically connected by 
a conductor 19 to one end of the coil 7 the 
other end of which is electrically connected 
to the arm 10. The spring 12 is electrically 
connected to the arm 10 at one end and to 
the plate 1 at its upper end so that by con 
necting a source of current such as a bat 
tery 20 between the plates 8 and 1 a circuit 
will be completed through the coil 7 when 
the contacts 13 and 15 are in engagement 
which occurs as described above when the 
coil is entering the magnetic field, the path 
of the current being from battery 20 through 
plate 1, Spring 12, arm 10 coil 7, conductor 
19, contact arm 13, contacts 14 and 15, sup 
port 16, leaf spring 17, support 18, plate 8 
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and back to the battery 20. The effect of 
this is that the coil is repelled or forced out 
of the magnetic field and the spindle caused 
to rotate until the tension of the spring 12 
arrests its movement and causes it to return. 
The kinetic energy of the coil arm and the 
counter weights 11 causes the spindle to 
Oscillate and when it again enters the mag 
netic field between the pole pieces 5 and 6 
it again receives an impulse and the spindle 
is kept oscillating so long as current is sup 
plied from the source. The oscillation of 
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the spindle can be utilized to operate a train 
of wheels or other mechanism. 
What I claim as new and desire to secure 

by Letters Patent of the United States is:- 
1. In electromagnetic mechanism, the com 

bination of a pair of bar magnets spaced 
apart in parallel relation and with like 
poles transposed, a Support of magnetic mal 
terial and a support of non-magnetic mate 
rial connecting opposite ends of Said mag 
nets, a pair of pole pieces secured to the 
magnets adjacent said non-magnetic sup 
port, a coil adapted to oscillate between said 
pole pieces alld neans for completing an 
electric circuit through said coil during a 
part of each Oscillation. 

2. In electromagnetic mechanism, the com 
bination of a permanent magnet, a coil 
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mounted on a pivoted arm and adapted to 
oscillate between the poles of Said magnet, a 
contact arm having a fixed mechanical and 
electrical connection to said coil and oscil 
lating therewith, a co-operating contact aim 
mounted on a pivoted spindle, a flattened 
portion on said pivotal mounting, a Spring 
engaging said flattened portion whereby the 
co-operating contact arm is biased to a nor 
mal position in the path of the first men 
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tioned contact arm but is adapted to be oscil 
lated out of said path on either side of said 
normal position, a source of current and 
Imeans for completing a circuit through said 
coil when the co-operating contacts engage. 

3. In electromagnetic mechanism, the com 
bination of a permanent magnet and a pivot 
aily mounted coil adapted to oscillate be 
tween the poles of said magnet, a contact 
arm mechanically and electrically connected 
to said coil and oscillating therewith, a co 
operating pivotally mounted contact arm 
disposed in the path of and having its axis 
ill a plane with that of Said first netitioned 
oscillating contact arun, a flattened portion 
On Said pivotal mounting, a spring engaging 
Said flattened portion, whereby the co-oper 
ating contact arm is biased to a normal posi 
tion angularly offset from said plane but is 
adapted to be oscillated out of said path on 
either side of Said normal position, a source 
of current and means for completing a cir 
cuit through said coil when the contacts 
engage. 

In witness whereof I have hereunto set 
my hand this 9th day of June 1920. 

FRANK HOLDEN. 
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