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The student of physics and electricity often‘ 
?nds it difficult to grasp the'fundamental 
concepts of electromagnetism, and'it is one 
of the primary. objects of this invention to 
provide apparatus of exceedingly simple de 
sign which may be'used' to demonstrate in an 
elementary and convincing manner the prin-, 
ciples which‘ underlie the electric motor, 
dynamo and the magnetic brake. ‘ . 

Other and further objects and advantages 
will become apparent, asthe disclosure pro 
ceeds and the'des'cription is read in conjunc 

the 

tion with the accompanying drawings, inv 
which ; I ‘ 

712$ Fig. 1 is a plan View the, apparatus; and 
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> Fig. 2is a longitudinal, ‘sectional view of 
the same taken on the line2——2 of Fig. 1. 
About a century vago, the scientist Barlow 

produced rotation in a star wheeliby causing 
"110 an electric current to traverse radially over 

the wheel while placed between the poles of a 
horse shoe magnet. .. ‘ ~ I _. 

, ’ A few years later, Faraday discovered that 
he could produce an electric current by ro 
tating ancopper disk between the poles of a - 
steel magnet or electromagnet, the current‘ 
?owing from shaft to rim, or vice .versaacé 
cording to the sense of-rotation. Sliding con— 
tacts were used on the shaft and the periphery 
of the .diskfto conduct away the current gen 
erated- c. i 1 i “ I . 

A rotating copper‘ disk placed/m a mag 
netic ?eld at right angles to the .planeof 
the disk has for many years been used to 
demonstrate the operation of Lenz’s law and 
the resultant e?ectof a magnetic brake. 

This invention combines into one appara- ~ 
tus a structure especially adapted to the requi 
sites of pedagogics which can be used to 
demonstrate the classical experiments re 
ferred to above of Barlow and Faraday and 
the operation of Lenz’s law. I 

This speci?c illustration and correspond 
ingly speci?c description are used for the 
purpose of disclosure only and are not to be 
taken as imposing a limitation upon the scope 
of the invention except as required by the 
prior art. - 
The apparatus in one of its forms com~ 

‘ 1i prises a base 10 preferably of wood, pro 

give to the base a convenient clearance from 
its means of support.‘ A permanent mag 
net 12, preferably of chrome steel, is remov 
ably secured to the base by clamps 13 and 14 
which are U-shaped in form and have their 
upper arms of sufficient length to engage the 
upper face of the magnet as ‘at 15.. The 
{clamps are fastened to the base by counter, 
sunk bolts. 16 provided with securing nuts 2 
17 and thumb nuts‘18.v @ p. - ‘ Y 

I The ends of the magnet 12 are brought close 
together at 19 and a copper disk20 is mounted 
in a jaw‘lever 21 for'rotation between the poles 
of the magnet, Frictionless conical bearings 
22'are provided on the jaw arms for engaging 
the shaft 23 of the disk, and have lock ‘nuts 
24 to maintain roper adjustment. , ~ I v 

A U-shaped ulcrum piece 25 secured to the 
baselby a screw 26carriesthe lever 21 by -' 
means of the stud screws 27 and permits the 
disk‘to be raised out of the magnetic field 
by simply applying pressure on the end of 
the lever. A pin stop 28 serves to ?x the 
normal position of the'disk.‘ ' . t 
The base 10 is provided with a mercury 

trough 29 into which the rotating disk 20 dips 
and electrical connection is made between the 
mercury in the trough and the binding post 
30 by a screw 31 and conductor 32. The shaft '1 
of the rotating disk 20 is in electricalconnec 
.tion with a second binding post 33 through the 
lever 21, fulcrum 25, screw 26 and a-conductor 
34.‘ In this way, an electrical current can be 
made to pass radially through the disk‘ from ' 
the shaft to the periphery, and vice versa. 7 
When the apparatusis used as an elemen 

tary electric motor, the bindingpostsBO and 
33*are connected to a suitable source-of cur 
rent, such ‘as a six {volt storage cell, through‘ 
a rheostat capable of carrying a fairly large 
‘current; A carbon ‘compression rheostat is 
well suited for ‘this purpose. Whenpthe cur-. 
rent isturned onjthddisk will rotate in a 
direction depending upon that of the mag 
netic field and. of the current. j A reversal’of 
direction of either thema-gnetic ?eld, or the 
driving current will result in a rotationref the 
.diskin an opposite direction, while a reversal 
of both will leave the rotation unchanged. 

'vided with knobs 11 at its four corners, which i I 
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A radial stripe 35 on the disk aids in clearly 
showing the rotation of the disk. 

Faraday’s dynamo experiment with a rotat 
ing copper disk may be readily shown by con 
necting the binding posts 30 and 31 to a gal— 
vanometer and then spining the disk by hand. 
A current is thereby induced which may be 
detected by the galvanometer. At constant 
rotational speed, a steady de?ection will be 
registered on the‘ galvanoineter, its magnitude 
depending upon the strength of the magnetic 
?eld and the speed of rotation. 
The magnetic brake effect may be clearly 

shown by this apparatus by setting the disk 
into rapid rotation when tilted out of its nor 
mal position and then lowering it into the 
magnetic ?eld. In this experiment, the mer 
cury contact has no importance and the brak 
ing action is caused solely by the fact that a 
conductor is being moved across a magnetic 
?eld. By the operation of Lenz’s law, cur 
rents are induced which tend to oppose the 
movement of the conductor, which in the case 
of a rotating disk are called eddy currents. 
Inasmuch as the magnet 12 may be readily 

removed from the base, it is an easy matter 
to reverse the magnetic ?eld by inverting the 
magnet, which will cause a rotation of the 
disk in the opposite direction in the motor ex 
periment and in the dynamo experiment will 
cause the galvanometer to be deflected on the 
other side of the Zero mark. The mercury 
contact which engages the periphery of the 
rotating disk provides a frictionless electrical 
contact which enables a more striking demon 
stration of the motor and dynamo experi 
ments to be made. 
The fact that the disk may be readily moved 

in and out of the magnetic ?eld provides a 
convenient structure for making the experi 
ments and is exceptionally useful in the mag 
netic brake experiment. 

I claim as my invention: 
1. An electro-magnetic device comprising 

in combination a base, a mercury trough in 
the base, a rotatable metallic disk dipping 
in the mercury, bearings for the disk, means 
for bodily lifting the disk and bearings from 
the trough, and a permanent magnet having 
its poles 011 opposite sides of the disk. 

2. An electro-magnetic device comprising 
in combination a metallic disk, a magnet 
having its poles on opposite sides of the 
disk, and means for temporarily removing 
the disk from the magnetic ?eld, including a 
lever rotatably carrying the disk. 

3. In a device of the class described, the 
combination of a rotatable disk having an 
axial hub, means for setting up a magnetic 
field through the disk, and a fulcrumed sup 
port equipped with frictionless bearings en 
gaging the hub adapted to raise and lower 
the disk from the magnetic ?eld. 
‘ 4. An e1ectro~magnetie device comprising 
in combination a rotatable metallic disk, a 
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bifurcated lever carrying the disk, a fulcrum 
for the lever whereby the disk may be raised 
and lowered, a sliding contact for the periph 
ery of the disk, adapted to be connected to an 
external circuit, and means for creating a 
magnetic ?eld intermediate the sliding con— 
tact and the center of the disk. 

5. An electro-magnetic device comprising 
a base, a mercury contact in the base, a ro 
tatable metallic disk dipping in the mercury, 
means for connecting the mercury contact 
and the disk hub to a source of electrical 
energy to conduct a current radially through 
the disk, means for creating a magnetic ?eld 
intermediate the mercury contact and the 
disk hub, and a bifurcated lever carrying the 
disk adapted to be rocked upon its support to 
raise the disk out of the magnetic ?eld. 

6. In an electro-magnetic device, the com 
bination of a base, a horseshoe magnet re 
movably secured to the base, a metallic disk 
mounted for rotation between the poles of 
the magnet and means supported 011 the 
base for removing the disk from and reinsert 
ing the same in the ?eld of the magnet. 

7. In a device for demonstrating certain 
fundamental principles of electro-magnet~ 
ism, the combination of a base, a lever sup 
port mounted on the base adapted to pivotal 
ly support a lever, a lever carried by the 
support equipped with arms having friction 
less bearings, a metallic disk mounted be 
tween the arms of the lever and rotatably 
supported thereby, means for creating a mag 
netic ?eld through the disk when the latter 
is in its normal operative position, said disk 
being adapted to be raised from the magnetic 
?eld when the lever is rocked on its fulcrum. 

8. In a device for demonstrating Barlow’s 
wheel, Faraday’s disk and the operation of 
Lenz’s law, the combination of a base, a 
mercury trough in the base, a rotatable metal 
lic disk dipping in the mercury, means for 
creating a magnetic ?eld intermediate the 
mercury trough and the disk hub, and hear 
ing supports for the disk adapted to be 
bodily lifted with the disk from the magnetic 
?ellcil Without disturbing the rotation of the 
1s . 

In testimony whereof, I a?ix my slgnature. 
PAUL E. KLOPSTEG. 
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