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To all whom it may concern:
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tion of a magnetizing-current.

Beitknown that I, EDWIN C. KNAPP, a ¢iti-
zon of the United States, residing at Syracuse,

in the county of Onondawa and State of New

York, have invented a new and useful Polar-
ized Maﬂ*net of which the following is a speci-
lcation.

In the construction of automatically-con-
trolled machinervit is often desirable or nec-
essary to use a magnet which shall be sensi-
tive to echange in Blthel. the amount or direc-
Such a mag-
net, known as a “polall?ed” magnet, 18 ‘the
sub;ject of this specification.

A polarized magnet consists of two mag-

nets (of which one at least must be an elec-

tromagnet) so placed that each-acts asan ar-
mature for the other. Then if adjacent poles

of the two magnets be of opposite polarity

they attract efmh other aud if of the same po-
larity they repel. In either case reversing
the polarity of either magnet alone reverses
the direction of maﬂ"netlc forces acting. If
one magnet be held smtlonary while the other
18 allowed to move, its motion becomes avail-

~able to ma,nlpulate any device as desired in
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e ﬂ‘mdless of the pola,mty of 1naﬂ'net17at10n or

accordance with changes of the magnetizing-
current and eonbequent magnetic fomes of
the electromagnet changing polarity. When
the adjacent poles of the two magnets are of
the same polarity, each opposes the other in
its magnetic flux, and with the usual con-
struction the polarity of the weaker magnet
is in danger of being reversed by the supe-
rior n:m,gnet.lsm of the stronger, thus revers-
ing the direction of motion f1 om that desired.
Also with such construction sald magnets
tend to separate, thus lengthiening the mag-
netic circuit, increasing 1its 1elucbanee :.md
consequently oreatly 1edue1nt‘r the stlenwth
of magnetic forces acting. |

The objects of my invention are to avoid
the possibility of reversal of polarity of the

weaker magnet by the stronger and to obtain

Q eonstruetlou in which anyv change of rela-

tive position of the two magnets due to

magnetic action shall shorten the magnetic
eueult reduce 1its reluctance, and thus
btlenﬂthen the magnetic forces acting re-

the direction of motion of the movable mag-
net caused thereby:; also, to obtain & devwe

—

which shall be sensitive to slight magnetic
charges both as regards amount and direc-
tion, pos1t1ve and forcible in its movements,
and symmetucal in its magnetic field, thus
relieving the pivot of the movable maﬂ*net of
all mawnetle forees. |
“In the accompanying dmwmﬂ‘s, which form
a partof this bpeCIﬁG&EIOH Figure 1 shows, 1n

elevation fmd diagram, the eomplete appara-

tus. Ifigs. 2, 3, éL 5, 6 and 7 show the dif-
ferent pOSlthIlb taken by the movable mag-
net with reference to the fixed one due to
magnetic polarities, as indicated by the posi-
tive and negative signs at the magnet-poles.

“Also by the Tines of arrows these hﬂ*mes show
the path of magnetic flux couespondmﬂ to

each case. I‘ms 8 and 9 show the magnetic
circult eompleted in iron by a

movable magnet in either divection. Ifig. 1

swWing Gf the’
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shows actual contact of magnetic metal ple- E

vented by stops ¢’ ¢, as deseribed later, while

Fig. 9 shows actual butlmperfeetcoutact as

deﬂaeubpd later.
Referring more especially to Fig. 1, M is
the core of an electromagnret havmﬂ* edch ex-

tremity divided or for ked into two bmnehes N
making in all four branches P, P", P, and

P, Wthh become magnet- poles when the
core M 1s mawnetlmlly excited.. Of these

poles, P' and P" at one end of core M are

always of the same polarity, while P and
P'""" at the other end are of the opposite po-
larity. Which pair is positive and which
negative is determined by the direction of
maﬂ'nemzahon of core M. All four poles I,
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| S P"”, and P'"'" are located in the same plane |

ab the corners of a rectan ole, the two positive
and the two negative poles forming or mak-
ing oppos1te s1defs of said 1ectanﬂ*1e, as shown
111 I‘ws 3,4, 6,and 7. Upon an axis O, pass-
ing thloun'h the center of said rectangle and
per pendmulal to the plane thereof, is pivot-

ally mounted the movable magnet M’ which

has poles of opposite polarity, one at or near

each extremity, and is so mounted upon axis

O, passing through the region of its neutral
mne that each pole lies between one positive
and one negative pole of those of magnet M
outlining smd rectangle. For reasons more

fally explamed heremafter it becomes im-
possible with this arrangement for the electro-
magnet M to reverse the original polarity of
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magnet M', however powerful the former or !

weak the latter may be.
As shown in Figs. 1, 2, and 5, magnet i’ is
in the central position, with its poles lying

midway between those of electromagnet M,

where it may be lightly held by a spring, as s,
ora weight, as v, or both together, as desired.
ltlectromagnet M is magnetized with either
polarity or demagnetized at will by means
most readily available. Magnet M’ may be
magunetized once forall and its polarity never
changed. It is best, therefore, made & per-
manent” magnet, in which ecase it may be
made verylight and sensitive. In Fig.1 means
to magnetize, demagnetize, and reverse elec-
tromagnet M are shown, consisting of a bat-
tery 15, pole-changing switch s’, and magnef-
1zing-cirenit c. |

When M is demagnetized, M’ under the
influence of weight or spring takes its cen-
tral position, as shown in Figs. 1, 2, and 5.
Let M be magnetized a slight amount and M’
13 at once deflected to one of the positions
shown in Figs. 3,4,6,0r 7, according to which
case the polarity of magnets corresponds. If

magnet M’ be originally magnetized with DO-

larity as shown in Fig. 2, then when uander
the magnetic influence of electromagnet M
1t will take one of the positions shown in Figs.
5 or 4. If originally magnetized as in Iig.
2, 1t takes a position shown in IYigs. 6 or 7,
In any case the direction of magnetic flux
through magnet M’ remains the same as origi-
nally magnetized, as shown by the arrows in
Figs. 2, 3, and 4 or Figs. 5, 6, or 7, and with it
unites the magnetic flux of electromagnet M,
reinforcing and intensifying but never OpPPOS-
Ing it. Also any displacement of magnet M’
fromits central position reduces the length of
path of the united magnetic flux, reduces the
alr-gaps therein, and consequently greatly re-
duces the reluctance of the magnetic circuit
and correspondingly increases the magnetic
flux and forces causing such displacement.
This process may continue until the air-gaps
are closed and the magnetie circuit becomes
completein the iron, as shown in I'igs. S and
Y. In fact, asshown in Fig. 8, the reluctance
may be so reduced as to cause the magnets
to still adhere after the magnetizing-current
hasbeen discontinued. To avoid this action,
the pole-faces are cut away, asin Fig. 9, thus
reducing the area of contact to any amount
desired, or stops may be provided to arrest
the movement of M’ at a point short of actual
contact. Such stops, consisting of a non-
magnetic covering for the magnet-poles, are
shown-at ¢’ ¢”, Fig. 10.

Lhat displacement of magnet M’ may take

blace under the least amount of magnetic in-
fluence it is best to allow some lost motion in
the connections through whieh the motion of
M’ is transmitted to the deviece which it is to
operate. In Fig. 1 provision for thisis made
by the
extension H of magnet M’ o

trr

perates the switch

s, Blot s permits M’ to move an amount |

slot s” in the link L, through which J
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which insures for itastrong magnetic attract-
1ve force before it is called upon to overcome
any resisting frictional forces of switeh ',
It should be noted that the peculiar mode
of operation here described is a result of the
arrangement with relation to one another of
the several magnet-poles and the axis upon

which the moving magnet swings, in which

arrangement lies the prineipal part of the in-
vention herein set forth. While these rela-
tive positions of magnet-poles are retained
either magnet may be made the reversible
electromagnet and either the sSwinging mag-
net, making in all four combinations, which
will be evident to one versed in the art, with-
out In any way affecting the mode of opera-
tion or tending to reverse the magnetism in
the magnet not intentionally reversed.

Referring again to Figs. 2, 5, 4,0, 6, and 7,
each figure represents the relative positions
of the two magnets and the path and direc-
tion of magnetic flux corresponding to the
polarities of maguets as there 1ndicated, re-
gardless of which is the reversible m agnet and
which the moving one. |

Making the reversible magnet the heavy,
stationary, and forked one, while the swing-
Ing magnet is a light, simple, and preferably
a permanent one, is considered bhest practice
for usnal cases, though exceptional condi-
tions might arise making it advantageous to
use one of the other forms.

Having thus fully deseribed my invention
and its mode of operation, what I elaim as my
invention, and desire to secure by Letters
Patent, is—

1. A polarized magnetic device comprising
a magnet having its two ends branched or

- forked each into a pair of magnetic poles of

the same polarity but each of said pairs being
of opposite polarity, all four poles so formed
lyingin the same plane and each of said pairs
forming, or marking, opposite sides of a rec-
tangle therein; a second magnet itself having
two poles of opposite polarity, each of which
islocated at or near one extremity thereof and
between' a positive and a negative pole of
those of said first magnet forming said rec-
tangle; an axis passing through the geomet-
rical center of said rectangle and perpendic-
ular to the plane thereof upon which axis one
of said magnets is pivotally mounted; and
means to control the magnetic excitation of
one of said magnets.

2. A polarized magnetic device comprising
a magnet having its two ends branched or
forked each into a pair of magnetic poles of
the same polarity but each of said palrs being
of opposite polarity, all four poles so formed
lying in the same plane and each of said pairs
forming or marking opposite sides of a quad-
rilateral figure therein; asecond magnetitself
having two poles of opposite polarity each
of which is located at or near one extremity
thereof and between a positive and a nega-
tive pole of those of said first magnet forming

sald quadrilateral figure: an axis passing
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3

through the center of gravity of said quad- | adapted to swing in such a mannerasto place 6o
rilateral ficure and perpendicular to the plane | its magnetie lines in continuation with those
thereof upon which axis one of said magnets | ot the other magnet thus forming through
is pivotally mounted; and means o control | both magnets from end to end a single con-
¢ the magnetic excitation of one of said mag- tinuous magnetic circuit whose direction in
nets. | | either magnet is unchanged by a reversal in 065
3. A polarized magnetic device com prising | the other. i |
an electromagnet having its two ends 6. A polarized magnetic device comprising
branched or forked each into a pair of mag- | an electromagnet having its two ends forked
ro netic poles of the same polarity but each of | each into two branches of equal magnetic re-
said pairs being of opposite polarity, all four | luctance, terminating in a pair of magnetic 7o
poles so formed lying in the same plane and | poles of the same polarity, but each of said
each of said pairs forming or marking oppo- pairs being of opposite polarity, all four poles
site sides of a rectangle therein; a permanent | so formed lying in the same plane and each
15 magnet having two poles of opposite polarity | of said pairs forming or marking opposite
each of which is located at or near vne ex- | sides ot a quadrilateral figure therein; a per- 75
tremity and between a positiveand anegative manent magnet having two poles of opposite
pole of those of said electromagnet forming | polarity each of which is located at or near
said rectangle; an axis passing through the | one extremity and between a positive and a
20 geometrical center of sald rectan ole and per- | negative pole of those of said electiromagnet
pendicular to the plane thereof upon which | forming said quadrilateral figure; an axis 8o
axis said permanent magnet 18 pivotally | passing through the center of oravity of said
mounted:; and means to control the ma onetic | quadrilateral figure and perpendicular to the
excitation of said electromagnerf. plane thereof upon which sald permanent
2t 4. A polarized magnetic device comprising | magnet is pivotally mounted; and means to
an electromagnet having its two ends | control the magnetic excitation of said elec- 83
branched or forked each into a pair of mag- | tromagnet. |
netic poles of the same polarity but each of 7. A polarized magnetic device comprising
said pairs being of opposite polarity, all four | two magnets, one at least of which is subject
30 poles so formed lying in the same plane and | to the direct influence of a magnetizing-coil
each of said pairs forming or marking oppo- adapted to reverse its polarity, the first ol go
site sides of a quadrilateral figure therein; a | said magnets having its extremities divided
permanent magnet having two poles of oppo- each into two branches of equal magnetic re-
site polarity each of which is located at or luctance, each branch terminating in & mag-
3¢ near one extremity and between a positive | net-pole and all poles so formed lying in the
'; and a negative pole of those of said electro- | same plane and making the corners of a rec- 95
' magnet forming said gquadrilateral figure; an tangle therein, the second magnet having
axis passing through the center of gravity of | two poles of opposite polarity located each at
said quadrilateral figure and perpendicular ) or near an extremity thereof and between a
40 to the plane thereof upon which said perma- positive and a negative pole of those of sald
| nentmagnetis pivotally mounted; and means first magnet outlining said rectangle; anaxis roo
* to control the magnetic excitation of said | passing through the geometrical center of
electromagnet. | o said rectangle and perpendicular to the plane
5. A polarized magnetic device comprising thereof upon which one of said magnets is
45 two magnets, one at least of which is subject | pivotally mounted and adapted to swing in
to the direct influence of a magnetizing-coil | such a manner as to place 1ts magnetic lines 10j5
adapted to reverse its polarity, the first of in continuation with those of the other mag-
| said magnets having its extremities branched | net thus forming through both magnets from
| or forked each into two magnetic poles all | end to end a single continuous magnetic cir-
F go lying in the same plane and marking the cor- | cuit whose direction in either magnet i$ un-
ners of a rectangle therein, the second mag- | changed by a reversal in the other. 110
] net having two poles of opposite polarity lo- Signed at Schenectady, in the county of
F eated each at or near an extremity thereof, | Schenectadyand State of New York, this 11th
; and between a positive and a negative pole | day of May, 1901
55 of those of said first magnet outlining said _
| rectangle; an axis passing through the geo- EDWIN C. KNAPP.
metrical center of said rectangle and perpen- Witnesses: |
dicular to the plane thereof upon which one WM. ¥, FITZGERALD,
of said magnets is pivotally mounted and | N. AMNEUS.
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