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To all whom, it may concern: 
Be it known that we, MAURICE F. GEER 

and RICHARD C. LEAKE, citizens of the 
United States, and residents of the city of 
Rochester, in the county of Monroe and 
State of New York, have invented a new and 
useful Electromagnetic Device, of which the 
following is a specification. 
This invention relates to an electro-mag 

netic device. 
The primary object of this invention is to 

increase the efficiency of an electro-magnetic 
device. 
A further object of this invention is to de 

crease the friction produced by the move 
ment of a movable member of an electro 
magnetic device. 
A further object of this invention is to 

produce a support for the movable element 
of an electro-magnetic device which will of 
fer no resistance to the movement of the 
movable element. 

In electro-magnetic devices as heretofore 
constructed in which a movable armature 
has been employed, it has been customary to 
mount the armature upon a pivot pin which 
was cone shaped at both ends and which was 
held in place by two screws passing through 
fixed objects and having a conical cavity in 
their ends. When such a construction is 
employed, it is necessary to have the pivot 
pin and the supporting screws made of dis 
similar metals in order to reduce friction to 
a minimum and this has resulted in making 
the screws of brass and the pivot pin of 
steel as being the most readily available ma 
terials. 

Even if the screws are nut made of brass 
they must be made of a non-magnetic mate 
rial in case the fixed object through which 
they pass is connected in any way with the 
magnetic circuit of the electro-magnetic de 
vice for if the screws are connected with the 
magnetic material of the electro-magnetic 
device they would, by reason of their mag 
netic attraction for the steel pivot pin pre 
vent the armature from moving freely. 
This on first thought may appear to be far 
fetched, but in actual practical operation, it 
has been found to be of serious moment. It 
is also necessary when such a construction is employed in order to prevent Wabbling of 
the armature to bind the pivot pin quite 
closely between the screws thus introducing 
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a considerable friction, and it has also been 
found that on account of the expansion and 
contraction caused oy difference of tempera 
ture that it is an extremely difficult matter 
to SO adjust the tightness of the screws upon 
the steel pivot pin that it will not be bound 
so tightly that it will not move at all in ex 
tremely hot weather in case the adjustment 
happens to be made in cold weather. 
An electro-magnetic device employing a 

movable armature, in order to operate at the 
greatest efficiency should have the least pos 
sible air gap in the magnetic circuit but with 
the construction above mentioned, due to the 
fact that the pivot pin on which the arma 
ture is supported is held in place by brass 
Screws, an undesirable gap in the magnetic 
circuit is introduced which, by applicants’ 
method of construction is avoided, as will be 
hereafter pointed out. 
In describing the invention in detail, ref 

erence will be had to the accompanying 
drawings, on which like characters of refer 
ence refer to like parts, and in which appli 
cants have shown a preferred form of mech 
anism embodying the principle of their in 
vention, and in which: 

Figure 1 is a front elevation of an electro 
magnetic device. Fig. 2, is a side elevation 
of an electro-magnetic device. Fig. 3, is an 
enlarged detail cross sectional view upon the 
line A-B of Fig. 1. Figs. 4, 5 and 6 are de 
tail views of a knife edge bearing employed 
in the electro-magnetic device. 
Applicants have embodied the principle 

of their invention in an electro-magnetic de 
vice commonly known as an electric bell, 
which is shown in front elevation by Fig. 
1, in which, 1 designates a mounting plate, 
which as best shown by Fig. 2, has outstand 
ing lugs 2, formed integral therewith and 
through which pass screws 3, which pass 
through the bell mounting strip 4, and into 
the iron yoke 5, supporting the bell mount 
ing strip 4 and the yoke 5 firmly in place. 
The bell mounting strip 4 has at either end 
the gongs 5 and 6 attached thereto by means 
of screws 7. The iron yoke 5 has slots 8 
and 9 near either end which extend into 
screw threaded holes 10 in the yoke; 11 and 
12 designate iron cores which are screw 
threaded on their upper end and which are 
screwed into the threaded holes in the yoke 
5 and which are clamped in adjusted posi 
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tion by means of the screws 13 which act 
to narrow the slots 8 and 9 and so bind the 
cores in place; 14 designates a screw which 
passes through the yoke 5 and is screwed 
into the iron or steel member 15, which bears 
upon its lower end the knife edge bearing 
16, shown in detail by Figs. 4, 5 and 6, 
which is attached thereto by means of the 
screw 17, which screw also supports the 
angularly bent member 18; 19 designates an 
armature which has a V shaped groove 20 
formed therein and which bears against the 
knife edge bearing 16, and has a member 21 
Screwed into it and therefore adjustable. 
which member has a cone shaped cavity 
therein, which as best shown in Fig. 3, ter 
minates on a line with the edge of the knife. 
edge bearing 16; 22 designates a pin, cone. 
shaped at its upper end and resting in the 
cone shaped cavity in the member 21 and 
headed at its lower end and resting upon the 
j'esilient member 23, which resilient mem 
ber is Supported at either end by means of 
Screws 24 and 25, which are screw threaded 
into the member 18, there being a lock nut. 
On each Screw to 'etain it in adjusted po 
sition. It will be noted that the member 23 
is bowed slightly as it exerts, an upward 
tension upon the pin 22, and that the ten 
sion exerted by the member 23 upon the pin 
22 can be varied by screwing in or out the 
Screws 24 and 25. 

Each end of the member 18 has an insu 
lating sleeve 34 passed therethrough which 
has a hole passing therethrough which is 
Screw threaded, and into which is threaded 
the Screws 27 and 2S, and upon each screw 
are nuts 29 and 30 which hold the terminals 
"Of the wires 31 and 32 in contact with the 
Screws 27 and 28 and act as lock nuts for 
screws 27 and 28. Two flat springs 33 and 
34 lie directly over the ends of the screws 
27 and 28 and are riveted by rivets 35 and 
36 respectively to the armature 19, one of 
the springs 34, as shown in Fig. 1, normally 
resting against the end of Screw 28, it is 
practically immaterial however whether one 
or both of the Springs rests against the 
SCGWS 
The member 21 which is Screw threaded 

into the armature 19 has a projecting end 
37 which is drilled to receive the rod 38. 
which bears upon its upper end the hammer 
39 adapted to strike the gongs 5 and 6 as 
it is moved back and forth by the oscilla 
tion of the armature 19. The cores 11 and 
12 have wound upon them the wires 32 and 
31 respectively which are joined together 
at the upper end by being placed under the 
binding screw 40, and wire 41 leads from 
the binding screw 40 to the terminal 42 to 
which the wire from the source of current 
is led to the electro-magnetic device; the 
other terminal from the source being con 
nected to the binding post 43, and the bind 

Current entering at the binding 
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ing post 43 being connected by the wire 44 
to the gong Support 4 thus grounding it 
upon the frame of the electro-magnetic de 
WC. 

The operation of the device is as follows: 
post 42 

passes through wire 41 to the binding post 
40 and thence by wire 32 to the screw 28, 
thence to the spring 34 and through the 
metal frame to the gong Support 4 and then 
by Wire 44 to binding post 43 and to the 
other terminal of the source of current. 
Current flowing in the above traced path 
causes the right hand end of the armature 
19, as viewed in Fig. 1, to be raised, thereby 
'causing the hammer 39 to strike against the 
left hand gong 6, but the upward movement 
of the armature causes the spring 34 to 
break contact with screw 28 and at the same 
time the spring 33 is brought into contact 
with screw 27, thus completing a circuit 
from the binding post 40 through wire 31, 
Screw 27, spring 33 and metal frame to the 
binding post 43, so that the left hand end 
of armature 19 is then attracted by the core 
12 causing the hammer 39 to strike the right 
hand going 5, this of course causes spring 34 
to again make contact with Screw 28 and 
the actions are then repeated as long as cur 
ent is fed to the device. 
It is to be noticed that the wires 32 and 

31 are so Wound upon the cores 12 and 11, 
that when current flows through them the 
lower ends of the cores will always have the 
Same polarity which we will call south, as 
indicated on Fig. 1. It is also to be ob 
served that the armature 19 is in direct mag 
netic contact with the knife edge bearing 16, 
which is formed of magnetic material and 
that the knife edge bearing 16 is in direct 
magnetic contact with the body 15 which is 
also made of magnetic material and that the 
body 15 is in direct magnetic contact with 
the yoke 5, which is of magnetic material 
and that the yoke 5 as is customary is in 
direct magnetic contact with the cores 11 
and 12, so that when current flows through 
either coil of wire 31 or 32 a magnetic flux 
is generated in cores 12 or 11 which passes 
down through member 15, knife edge beai 
ing 16 and amature 19 to the lower end of 
the poles. So that the only air gap which 
occurs in the magnetic circuit is that which 
occurs between the ends of the armature 19 
and the ends of the cores 11 and 12. Such 
a construction produces an extremely effi 
cient electro-magnetic device, for a com 
plete path for the magnetic flux through 
magnetic material is formed, except at the 
One place where the flux must pass through 
air in Order to enable the moviment of the 
armature to take place and as the same con 
ditions hold as regards the magnetic flux 
generated by both coils the device is equally 
efficient on both sides. 

70 

75 

80 

85 

90 

OO 

05 

O 

5 

20 

30 



0 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

1,071,905 

As the armature 19 oscillates upon a knife 
edge, it is without friction, consequently, the 
armature has the freest possible movement 
both when being drawn toward the poles 
and when returning to normal position, fur 
thermore the method of Support herein em 
ployed allows the armature to move from its 
normal position without in any Way increas 
ing the tension of the member Supporting 
the armature, for the member 22 terminates 
exactly in line with the edge of the knife 
edge bearing so that whatever Oscillation 
takes place no movement of the part or 
point of the armature against which rests 
the pin 22 takes place. It is also readily 
seen that the member 23 can be so adjusted 
by movement of the screws 24 and 25, as to 
exert any desired pressure upon the mem 
ber 22. - 

Although applicants have herein shown 
and described their invention as embodied in 
an electric bell of the non-polarized direct 
current type, it is to be distinctly under 
stood that applicants' invention in its broad 
est aspect, may be embodied in various elec 
tro-magnetic devices as, for instance, the 
ordinary alternating current electric bell, in 
which case springs 33 and 34 Would be dis 
pensed with and the two coils upon the two 
cores would be in series and the source of 
alternating current would be connected di 
rectly to the free ends of the coils, thus 
forming a construction which is well under 
stood and known to those skilled in the art. 
In such case, however, it would be necessary 
to polarize the armature 19, which would be 
in applicants form of invention herein 
shown an extremely simple matter, for the 
member 15 would be, in such case, formed 
as a permanent magnet having its lower end 
formed as, say, a north pole, and the alter 
nate flow of current through the coils would 
alternately cause the lower ends of the cores 
11 and 12 to assume an opposite polarity to 
that of the lower end of member 15 thus 
causing an oscillation of the almature 19 in 
a manner well understood. It is also to be 
observed that in such case the magnetic 
flux through member 15 would always be in 
the same direction, thus tending to build up 
the permanent magnetism, rather than to 
destroy it. It is also to be understood that 
applicants invention is applicable to a re 
lay device, that is to say, a contact maker 
could be attached to the rod 38 so as to com 
plete or break circuits as desired according 
to its position, in which case, of course, the 
contact springs 33 and 34 would be dis 
pensed with and the two coils upon the cores 
would be in series with their free ends, con 
nected directly with the external circuit, 
containing a device for reversing the cur 
rent flow as is well understood. 
Having thus described the principle of 

3 

form embodying that principle, what we 
claim as new and desire to secure by Letters 
Patent, is: 

1. In an electro-magnetic device, a mov 
able armature, a knife edge bearing for the 
amature, a pin adapted for holding the 

70 

armature against the knife edge bearing, an sy S s 

adjustable member between the pin and the 
armature, said pin terminating substantially 
on a line with the knife edge of the bearing, 
and means to support the pin. 

2. In an electro-magnetic device, a mov 
able armature, a knife edge bearing for the 
arnature, a pin adapted for holding the 
armature against the knife edge bearing, an 
adjustable member between the pin and the 
armature, said pin terminating substantially 
on a line with the knife edge of the bearing, 
and adjustable means to support the pin. 

3. In an electro-magnetic device, a mov 
able armature of magnetic material, a knife 
edge bearing of magnetic material against 
which the armature is in direct magnetic 
contact and on which the armature may os 
cillate, a pointed pin adapted to support the 
armature in contact with the knife edge, a 
member between the pin and the armature 
formed with a conical cavity in which the 
pin rests, means to support the pointed pin, 
a body of magnetic material in magnetic 
contact with said knife edge bearing at one 
end, cores with which said magnetic body 
are in magnetic contact at the other end, 
coils about said cores adapted to convey cur 
rent, and an arm moved in unison with said 
armature. 

4. In an electro-magnetic device, a mov 
able armature of magnetic material, a knife 
edge bearing of magnetic material against 
which the armature is in direct magnetic 
contact, and on which the armature may OS 
cillate, a fixed point to support the armature 
in contact with the knife edge, an adjustable 
member between the point and the armature, 
a body of magnetic material in magnetic 
contact with said knife edge bearing at one 
end, a core with which said magnetic body 
is in magnetic contact at the other end, a 
coil about said core adapted to convey cur 
rent and thus attract said armature to said 
core, and an arm moved in unison with said 
almature. 

5. In an electro-magnetic device, a mov 
able armature, a knife edge bearing for the 
armature, said armature formed with a cone 
shaped cavity therein having the apex of 
the cavity on a line with the kinife edge, a 
pin bearing on the apex of the cavity and 
means to Support the pin. 

6. In an electro-magnetic device, a mov 
able armature, a knife edge bearing for the 
armature, a pointed pin adapted for hold 
ing the armature against the knife edge 
bearing, Said pin terminating Substantially 

our invention and illustrated a preferred on a line with the knife edge of the bearing, 
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an adjustable member between the pin and 
the airmattire formed with a conical cavity 
in which the pin rests, and means to support 
the pin. 

7. In an electro-magnetic device, a per 
manent magnet, a member of magnetic ma 
terial formed with a knife edge attached to 
Said magnet, both mechanically and mag 
netically, an armature bearing on said knife 
edge and having an adjustable member at 
tached thereto having a cone shaped cavity 
formed therein, said member formed with 
a knife edge and also formed with a hole 
therethrough, an oscillatable member in said 
hole attached to Said armature, means to 
utilize said last named member, a pin rest 
ing in said cone shaped cavity with its ex 
tremity in line with the knife edge, and 
means to Support said pin. 

8. In an electro-magnetic device, a yoke 
of magnetic material, magnetic rods, means 
for adjustably connecting the rods and yoke 
and holding the rods in adjusted position, a 
member made of magnetic material fastened 
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to the yoke between the rods, a knife edge 
bearing of magnetic material attached mag 
netically to the last named member, an 
arnature of magnetic material oscillatable 
On the knife edge and having extremities in 
operative relation with said magnetic rods, 
Said armature having contact plates thereon, 
contact points in operative relation with 
Said plates, a member insulatingly Support 
ing Said points, and also including means to 
Support said armature, conducting coils hav 
ing two terminals surrounding said mag 
netic rods, one terminal of each coil being 
connected to a separate contact point, the 
other terminals of the coils being connected 
'One to the other forming a line terminal, said 
armature being connected to another line 
terminal, means for utilizing motion of the 
armature. 

MAURICE F. GEER. 
RCHARD C. LEAKE. 

Witnesses: 
LILLIAN L, PHILLIPs, 
CHARLOTTE GREGORIUS. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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