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To a]? whom it may can earn: 
Be it known that I, RK‘HARD PHILIPP, a 

citizen of Germany, residing at .36, Ufer 
stl'assc. Eisenach (Germany), have invented 

5 certain new and useful Improvements in 
Magnetic Building Toys, of which the fol 
lowing is a speci?cation. ‘ 
My invention relates to improvements in‘ 

toys, and the object of the improvements is 
to provide a toy ordinarily in the form of 
toy building blocks or an apparatus for in 
struction or experiment, which is based on 
magnetic attraction acting on certain ele 
ments or the like of structures or other bod 
ies for conne: ting or otherwise affecting the 
same. As compared to similar toys consist 
ing of elements adapted to be composed 
into structures of various forms and having 
no mechanical joints, novel andsurprising 
results are obtained, the magnetism acting 
in opposition to the gravity of the elements 
and permitting the same to be suspended 
without making use of mechanical joints or 
to be placed in positions with their centers 

25 of gravitation laterally of the bases thereof. 
I1‘urthermore, in my improved system joints 
can be made which permit the elements to 
be set in any angular position without rc 
quiring locking means. the elements being 
held in the said positions exclusively by 
magnetism. , . 

\Vith these and other objects in view my 
invention consists in providing a suitable 
support adapted to exert magnetic forces 
and cooperating ‘with elements .adapted to 
receive therefrom magnetic forces and to 
transmit the same from one to the other. 
In order that my invention. be more 

clearly understood several examples . em 
bodying the same have been shown in the 
accompanying drawings, in which the same 
reference characters have been used in all 
the views .to indicate corresponding parts. 

‘ In said drawings, 
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horseshoe magnet used in my a )paratus and 
more particularly designed or use in a 
magnetic-toy in the formvof toy building 
blocks. ' ' 

Fig. 2 is a perspective view showing a box 
suitable for receiving building or other -ele' 
ments of the toy and connected with the 
horseshoe magnet shown in Fig. 1; ' 

Fig. 1 is a perspective view showing a 

Fig. 3 is an elevation showing a modi?ca 
tion of the magnetic base; 

Figs. 4 to 6, 9 to 16‘ and 27 and 28 are 
elevations‘illustrating the use of the ap 
paratus for composing different structures, 
making experiments, and producing mov 
able ?gures; . 

Figs. 7, 8 and 17 to 26 show different ele 
ments used in my improved system. 

In Fig. 1 I’ have shown a horseshoe mag 
net designed for use in my improved sys 
tem. As shown the shanks 2 of the magnet 
the ends‘ of which are respectively a north 
pole N and a south pole S are bent out of 
the plane of the magnet upwardly and rear 
wardly so as to be spaced from and parallel 
to the body of the magnet, and the top faces 
of the said shanks are disposed in a plane 
providing the support for the structures and 
other objects, the elements of which are pref 
erably made from iron. 
The horseshoe magnet is mounted within 

a box or casing 3, the upper ends or shanks 
of the magnet being disposed in cut-out por 
tions of the top wall of the box and the 
median partvbeing located within the box. 
The box 3 contains a drawer receiving the 
elements of-the structures and the drawer is 
so disposed that with the drawer closed the 
elements bridge the poles of the magnet. ' 

I have found that when constructing the 
magnet in the manner described with its 
pole pieces bent upwardly and rearwardly 

_ the magnetism is substantially uniform and 
powerful over the whole area of the top 
faces of the shanks, while in a magnet of 
ordinar construction the magnetic force is 
in a hig or degree concentrated on the poles. 
In Fig. 3 I have shown a modi?cation 

comprising a plurality of magnets 61, and 
the shanks 62 of the magnets are not parallel 
to the bodies thereof but at acute angles 
thereto. Thereby I am enabled to place a 
plurality of similar‘ magnets one beside the 
other‘ in the manner shown in the drawing 
and,>byvgrinding the top parts thereof in 
the'manner indicated, to provide a broad 
plane top. face having uniform magnetic 

- action all over the area thereof. 
“Then composing structures or other ?g 

ures from the elements care must be taken 
that always free poles are produced at the 
ends of the elements which are adaptedyto 
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hold further elements added ‘ thereto. 
Therefore, as long as building is not com 
pleted the magnetic circuit should not be 
closed. For example, when placing two 
rods 5 and 6 on the poles N and S of the 
magnet there will be a north pole at the top 
end of the rod placed on the north pole of 
the magnets and a south pole at the top 
end of the rod placed on the south pole. 
Therefore the structure can-be continued on . 
each’of the said poles. If however the top 
ends of the rods are connected in the ,man 
ner shown in Fig. 4 by‘a bar 7 permitting 
the passage of the magnetic ?ux the mag 
netic circuit is closed, and it is not possible 
any more 'to continue the construction on the 
elements so far composed and. to hold the 
same together by magnetic force, because 
there is no free magnetic pole. If however 
in the manner shownin Fig. 5 two rods 8 
and 9 are placed on the same pole, for ex 
ample on the north pole, similar poles are 
produced at the top ends of both rods, 
which poles are north poles in the present 
example. If now a third ‘rod 10 is placed on 
the said rods 8 and 9 the structure shows a 
north pole at its top which is‘ adapted to 
hold further elements by magnetism. There 

- fore a rod 11 may be placed on the said 
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structure, and on the rod 11 a further rod 
12, which likewise provides a free pole 
adapted to have a ball 13. and a thin rod 14 
suspended therefrom. If in the arrange 
ment shown in Fig. 4 having rods 5 and 6 
placed on both poles it is desired to connect 
the said rods by a transverse bar and to 
permit further construction by magnetism, 
a transverse bar must be used which is not 
adapted to close the magnetic circuit, in 
order to provide the free poles required for 
the further construction, and said bar must 
consist at the joint of magnetic metal. 
Therefore the said transverse bar 15 con 
sists of a body of a suitable non-magnetic 
metal such as aluminum and it has shoes 
of magnetic metal secured to 1ts ends, as is 
shown 1n F igs. 6 and 7. As appears more 
‘particularly from Fig. 7, the non—magnetic ‘ 
body 15a is formed at both ends with tenons 
15c ?tting in corresponding sockets or bores 
of the shoes 15b made from iron. I wish it 
to be understood that I do not limit myself 
to the construction of the joints between the 
body 15a and the shoes 15° shown herein} 
After thus providing a transverse connec 
tion between the rods 5 and 6 further rods 
may be placed on the ends of the rods 15 
which rods are held in position by mag 
netism. As shown in Fig. 6 two vertical 
rods 16 and 17 are placed on the said shoes, 
and on the top ends of the rods 16 and 17 
wedge shaped pieces 18 ~and 19 are placed 
the beveled faces of which are directed in 
wardly and towards each other. Thereafter 
magnetizable rods 20 and 21 are placed on 
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the beveled faces perpendicularly thereto. 
so that the said rods are inclined towards 
each other and make contact with each other I 
at their top ends. The structure is com 
pletedhy placing a member 22 of cubic 
vform into the corner provided between the 
top faces of thermemhers 20 and 21. The 
parts 16, 17, 18, 19, 20. 21 and 22 all consist 
of magnetizablc material, so that the whole 
structure is held together by magnetism 
emanating from the poles N and S. ' 
In some cases similar poles must be con‘ 

nected by non-magnetizable rods, because 
magnetizable rods repel each other and such 
repelling action is particularly‘conspicuous 
in high structures. 
In my system I provide non-magnetizable 

rods equipped at parts intermediate their 
ends with pieces of iron adapted to be mag 
netized by the magnetic ?eld and to lock 
other parts or to produce other magnetic 
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actions. An example of an element of this ’ 
type has been shown in Fig. 8 in which the 
non-magnetic body parts have received the 
character 72, while the magnetic parts have 
received the characters 71 and 7 3. 
In Figs. 9 and 10 I have illustrated the 

repelling and attracting action exerted by 
free magnetic poles on movable elements 
which likewise provide free magnetic poles. 
As shown in Fig. 9 two rods 23 and 24 are 
placed on the pole N of the magnetic base 
plate. On the top of the rod 23 there is a 
ball 25 of iron, and the said ball carries an 
iron needle directed with its free end to— 
wards the rod 24. At the free ends of the 
needle and the rod 24 there are similar poles. 
Therefore the needle is repelled, and it is 
directed upwardly and at an angle to the 
horizontal, as is shown in Fig. 9. If how 
ever the rods 23 and 24 are placed on the 
poles N and S in the manner shown in Fig. 
10, dissimilar poles are provided at the top 
end of the rod 24 and the free end of the 
needle, which poles attract each other so that 
the point of the nedle is directed towards the 
top end of 24. 
The same effect is produced in the modi 

?cation shown in Fig. 11 where a rod 2? 
has been placed on the north pole of the a 
magnetic base. Laterally of the said rod 
and at the side of the south pole there is 
a short rod 28 which engages the side ‘face 
of the said rod with one of the edges of 
its top face. Thereby a north pole is pro 
duced at the downwardly directed free end 
of the rod 28, which is attracted by the 
south pole of the base. Therefore the rod 
28 is set in inclined position and directed 
towards the south pole of the base, the angu-- _ - 
lar position depending uponthe ‘gravity of 
the rod and the magnetic force. If the roil 
28 is brought out of its position by depress 
ing or lifting the same it returns into its 
median position after a few oscillations. 
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This fact may he used for making movable 
figures. Fig. 12 shows a ?gure composed 
of rods and representing an animal the tail 
29 corresponding to the member 28 shown 
in Fig. 10. Therefore by lifting and releas 
ing the rod 28 the animal appears to wag - 
its tail. In a similar way I may represent 
an animal moving its head or 
of its body. In some cases I construct the 
elements for composing representations of 
animals or other natural ?gures in the true 
forms-of the parts represented thereby. so 
that the complete structure is a true repre- ’ 
sentation of the animal or the ?gure. The 
child playing with the toy will be able to 

- ?nd out various forms to be represented bv 
‘ the elements. 

In Fig. 13 I have shown an example 
- showing a structure representing a house; 
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the elements of the structure being erected 
on both poles of the magnetic base plate. 
Fig. 14 shows a structure in which the ele 
ments are placed (on the same pole of the 
magnetic base plate, the centers of gravita 

‘ tion of the rods being located laterally of 
the supporting bottom faces of the ele 
ments. By reason of the magnetic forces 
the whole structure has su?icient stability. 
Various structures may be produced by 

simultaneously using a plurality of magnets 
or cases having magnets mounted therein. 
Thereby I am enabled to erect structures 
having broad bases. , > 

In Fig. 15 I have shown a structure erect 
ed on twomagnetic base plates or casings. 

Fig. 16 illustrates an interesting experi 
ment. At the beginning two casings are 
placed in close relation to each other as is 
shown in Fig. 15, and on adjacent poles 
rods 30 ,and 31 respectively are placed, 

which are connected by a transverse rod Thereafter the casings haw. been shifted 

apart. the rods 30. 31 and 32 ‘sticking to 
each other so that their joints are not broken 
notwithstanding the movement of the bases. 
One of the rods 30‘has remained in vertical 
position, while theother one has been set 
in inclined position by the lateral pull ex 
erted thereon. . . . 

It will be understood that the ?gures de 
scribed above are intended to give a few 
examples, and that the elements shown 
herein or elements of a different con?gura 
tion may be combined into various struc 
tures. ‘ 

In Fig. 17 I have shown a further modi 
‘ ?cation of an elementconsisting of va body 
of non-magnetic material having shoes of 
magnetic material secured thereto, which 
element is not adapted to close the magnetic 
circuit. As shown the said element .is in 
the form of a roof'37 of ‘non-magnetic ma 
terial having its bottom ends bent inwardly 
and upwardly and engaged by similar claw~ 
like portions 41 of shoes 38 of magnetic ma 

another part‘ 

portions 44. By inserting a rod 
.length of which is nearly equal to the total 

-mechanical connection 

terial. Fig. 1B shows a strip 39 of sheet metal 
representii'ig tiles 40 atits upper face. In a 
similar way metallic strips representing the 
side walls of a house may he provided with 
doors and windows. 
In such cases in which it is desired to 

erect large structures I prefer to construct 
the body of the elements of light non-mag 
netic material and to coat the same with 
magnetic metal at such parts where the 
action of magnetism is desired. - Elements 
of this construction have been shown by way 
of example in Figs. 19 to 21. As shown 
in Fig. 19 a core 50 of aluminium or an 
other light metal or other material is pro‘ 
vided with 'a jacket 51 of~iron. In the 
modi?cation shown in Fig. 20 the rod 52 
is providedv only at its ends with caps of 
iron, andin the example shown in Fig. 21 
a rod 54 of non-magnetic material carries a 
collar 55 of iron. Furthermore, to reduce 
the gravity the elements may be in the form 
of hollow bodies, as is shown by way of 
example in Fig. 22 showing a part of a 
tubular rod. In Fig. 23 I have shown a 
tubular rod composed of a non-magnetic 
median body 43' and two para magnetic end 

56 the 

length of the magnetic and non-magnetic 
parts 44 and 43 and the cross-section of 
which corresponds to the area of the hollow 
45 the parts 44 can be magnetically connect 
ed if desired. A rod of this construction 
may under circumstances be used for hu 
morous experiments, for example by insert 
ing the same at a part of a structure where. 
a magnetic vconnect-ion is not allowed, and 
after completing the structure passing the 
iron rod 56 from one side into the hollow 45 
until it makes contact with the opposite end 
part 44. in order to cause the structure to 
break down by closing the magnetic circuit. 

In Fig. 24 I have shown a spherical joint 
to be used in my improved system. As 
shown the said joint consists of a block‘ 46 
in the form of an obtuse pyramid. At its 
top the said block is formed with a semi 
spherical socket 47 adapted to be engaged 
by a spherical trunnion 48 provided at one 
end of a. rod 49. A 

reason of the magnetism as a joint for sus 
pending the element without providing a 

between the trunnion 
and the bearing block. By reason of the 

spherical joint of this - 
type may be used as. a bottom joint or by 
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magnetic attraction the rod maybe inclined ' 
relatively to the block without falling, the 
rod being held by the frictional engagement 
of its spherical trunnion in the block. 
Therefore the rod 49 may be held in the 
position shown in Fig. 25 without being sup 
ported at its free end. 
In Fig. 26 I have shown a cylindrical joint 

comprising a bearing block‘ 59 having a 
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cylindrical socket and a cylindrical trunnion 
58 formed on the rod 57 .- . 

It will be understood that elements of any 
known or preferred con?guration may be 
used. For example the rods may have any 
desired cross-sections, the elements may be 
in the form of disks of di?erent circum 
ferences, of balls. polyhedrons etc. or they 
may be in the form of natural objects of any 
type, and all of the said elements may be 
made entirely or in part of iron, as has been 
described above. 

Instead of the permanent magnets re 
ferred to above I may use electro-magnets, 
if there is a supply of electric energy which 
permits of a. more extended use'of the sys 
tem. For example I may break down the 
structures erected by means of magnetism 
by switching out the electric current. 
Furthermore more powerful magnetism can 
be produced by electric energy, which per 
mits the construction of higher and heavier 
structures. A 

Permanent magnetism and electro-mag 
netism may be combined in my improved 
system. More particularly both sources of 
magnetism may be used in connection with 
structures having movable parts, the perma 
nent magnetism being used for holding the 
elements of a structure togethen/while more ' 
powerful electro-magnetism is used for 
changing the position of movable parts, for 
which purpose it is brought to action as. 
desired. 
In this way I am enabled to produce me 

chanically operated apparatus. For ex 
ample, Fig. 27 shows a catapult. A. rod 64 is 
supported near its end .on a pillar 63 placed 
on the north pole ‘N, and it is normally held 
in horizontal position by magnetism. The 
free end of the rod 64 is a north pole. On 
the same pole there is a supporting member 
66 constructed at its top end 663 in the form 
of a cylindrical bearing for the cylindrical 
portion 68:1 of a rocking lever 68 carrying 
a spoon 68°. Preferably the supporting 
member 66 and the rocking lever are made 
from iron. Below the free end of the rod 6-1 
there is one of the poles of the electro- ' 
magnet 65 and preferably the south pole. 
\Vhen energizing the said electro-inagnet the 
rod 64 is suddenly attracted, which therefore 
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strikes'against the arm 68b of the rocking 
lever and imparts throwing movement there 
to, so that an object contained within th 
spoon is thrown away. - 

In. Fig. 28 I have shown a catapult which 
is based exclusively on the action of perma 
nent magnetism. In this case a supporting 
member 66' is placed on the south pole of the 
magnet providing the base plates. There 
fore there is a south pole at the top end of 
the supporting member, which however can 
not act on the rod 64’ located away there 
from. Also the bearing portion 68"’ of the 
lever 68' is made from iron, while the throw 
ing lever itself consists of non-magnetic 
material. If now a rod 65’ magnetically 
acted upon by the pole S is brought below 
the free end of the rod 61L’, the same effect 
is produced as by switching in the electro 
magnet shown in Fig. 27. 

‘While- in describing the invention refer 
ence has been made to various examples em- - 
bodying the same I wish it to be understood 
that my invention is not limited to the con 
structions shown in the drawings and that 
various changes may be made in the general 
arrangement of the apparatus and the con 
struction of its parts without departing from 
the invention. - 

I claim :— 
1. A building toy comprising a box, a 

horseshoe magnet disposed with its body on 
the bottom of the box and with its shanks 
bent upwardly and rearwardly into the ‘top 
wall of the box, and a drawer for the re 
ception of building blocks inserted into said 
box in the space left between the body and 
the poles of the magnet. . 

2. For use with a magnetic base a’ build 
ing block of tubular form consisting of a 
median part of non-magnetic material and 
ends of soft iron carried by the median part, 
and a core of soft iron removably ?tting 
within said tubular, body and adapted to 
provide a magnetic connection between said 
iron ends. ~ _ 

In testimony whereof I affix my signature 
in presence of two witnesses. . ' 

I RICHARD PHILIPP. 

G Witnesses: 

GUs'rAv ERNST KAISER, 
FREDERICK GnAsHor. 
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