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To all whom tt may concern:

DBe it known that we, ERASTUS S. BENNETT,
residing at Denver, in the county of Arapa-
hoe and State of Colorado, and Horacr F.

5 PARSHALL, residing at Baltimore,in the State
of Maryland, both citizens of the TUnited
States of America, haveinvented an Improved
Klectro-Magnetic Cluteh; and we do declare
the following to be a full, clear, and exact de-

10 sceription of theinvention, such as will enable
others skilled in the art to which it apper-
tains to make and use thesame, reference be-
ing had to the accompanying drawings, and
to the figures of reference marked therecon,
15 which form a part of this specification.

Our 1mmvention relates to a new form and
construction of devices for applying electro-
magnetism, whereby the electro-magnetic
force or attraction is made to arrest motion,

2o having the function of a bralke, or to transmit
motion, having an opposite function, the
power acting in each case without the inter-
position of friction.

The objectof ourinvention is to providean

25 efficient device for transmitting large forces,
saild device being simplein construction, con-
sisting of few parts, the device being reliable
and durable in use.
though our device may have any number of

30 attracting-poles, but one magnetizing-coil is
required, the invention being based on the
following prineciples: It is well known that
the force exerted between the two poles of an
electro-magnet with a given magnetizing force

35 increases as the poles are brought together,
such increase of force being proportional to
the increase of magnetic induction between
the poles; fuarther, that the forece required
to change their relative position depends on

40 thechangeofinduction between them brought
about by the change of position. From this
it follows that a device for transmitting force
by magnetic attraction to be efficient must
have its parts so arranged that in some posi-

45 tions they inelude the greatest possible num-
ber of lines of forece and in adjacent positions
they include the fewest possible number. It
is further known that the -greater the secec-
tional areaof any magnetic circuit the more

5o magnetism willbe generatedin itwith agiven

It 1s to be noticed that, .

L T

becomes evident when we consider that the
number of lines of force per unit of area is
constant for a given number of ampére turns
for a unit of length, and that while the area sz
increases with the square of the diameter
the energy dissipated in an ampére turn in-
creases only with the diameter of the core.

It follows that the greater the area of the
poles or the greater the numberof poles mag- 6o
netized with a single coil, the greater will be
the attraction and the greater will be the
efficiency.

Our invention will be better understood by
reference to the accompanying drawings, in
whichisillustrated anembodimentofthesame,
Ifigure 1 being a vertical section taken on line
x x, If1g. 2, illustrating the invention as a
brake. Iig. 2 is an end view of the mech-
anism shown in Fig, 1. Tie. 3 is a section
taken on the line v v, Ifig. 4, and showing the
construction when used for transmitting mo-
tion. Iig.4isan end view of the mechanism
shown in Fig. 5. [Fig. 5 is an end view of
IFigs. 1 and 3, showing the shape of the arma-
ture used with the magnet. This shows the
end of the mechanism opposite that from
which views 2 and 4 are taken. Tig. 6 is a
section taken on the line v v, Fig. 7. Fig. 7
1s an end view or elevation, on a reduced seale,
of & modified form of the device.

In the views let the reference-numeral 20
designate a coil of insulatéd wire forming the
helixof an electro-magnet. The core 1 of the
magnet 1s provided with arms 21, (see Ifigs. 1
to 5,) projecting radially from its outer cx-
tremity. These arms extend to the perinh-
ery of the coil, when they turn short and con-
tinue, asindicated by the numeral 22, in lines
at right angles to radial parts 21. Parts 22
extend beyond the coil, so as to inclose the
outer extremities of radial arms 30, project-
ing from the hub 3, secured -to a shaft 4 by
means of a spline 5.

The coil 20, together with the core 1 and
arms 21 and 22, constitutes an electro-magnet
which has the function of a series of magnets
arranged annularly and electrically con-
nected. The hub 3, together with the arms
st forms the armatureof thismagnet; butthe
relative position of the parts is such that the
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poles of the magnet, a clearspace lying there-
between sufficient to avoid at all times fric-
tional engagement. Arms 22 of the magnet
form in effect the poles of a series of electro-

magnets, each of said poles acting independ-

ently upon corresponding radial arms o0,
which form the armatures of these poles.

The poles 22 and armatures 30 are corre-

spondingly arranged, as shown 1n Fig. 5, so
that all the poles acting shall act simulta-
neously upon corresponding armatures.

The number of armatures and poles need
not necessarily be equal. The number of
either may be a multiple of the other,the only
other requirement being that all the poles act-
ing shall act simultaneously.

The action of the device, generally, de-
seribed is as follows: When a set of arma-
tures is opposite a set of poles, the greatest
number of lines of force is in the magnetic
circuit, and when a force is applied to turn
the armatures with respect to the poles the
number of lines of force is changed, and the

greatest force possible to transmit 1S 1neas-

ured by the greatest change it is possible to
produce in the magnetic circuit. This change
oceurs just before an armature leaves its pole,
forwhen this oceurs a gap of high resistance
is introduced in the magnetic circuit and the
aamber of lines of force through the circuit
is greatly lessened. In other words, there 18
a magnetic break, and the more complete this
break the more force can be transmitted. Our
construction is such that with a single mag-
netizing-coil we get first a magnetic cireuit of
very low magnetic resistance, and then by
changing the relative position of the
mitting parts a magnetic cireuit of very high
magnetic resistance.

The device performs the office of a brake
when either the armatures or magnets are

made stationary. Figs.1and 2 show this ap- |

plication of it with the magnet stationary.
This is effected by means of an arm 25, con-
«tructed of some suitable insulating material,

the magnet being secured to this arm, which |
is provided with apertures through which the |
arm may be made fast to any sultable sta- |

tionary object by the use of screws or bolts.

erator. | .
In describing the operation of the brake,

shaft 4, as shown in Fig. 1, to be in motion

when it is desired to arrest this motion by
the nse of our device the electric current 1s

ment of the armature is stopped by the mag-
netic attraction thus induced Dbetween the
poles of the magnet and the corresponding
arms of the armature. |

"The use of our improved device in trans-
mitting motion 1is illustrated in IFigs. 5 and 4.

trans--

=]

- the arms 86 of the magnet.
The terminals 38 of the coil must of course |
he connected with some suitable current-sup-
plying device, such as a battery or other gen- |
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In this case the electro-magnet is mounted
upon a shaft 6, which passes through the
core 1, the eore being secured to the shatt
by the use of a spline 7. The shatt 0, to-
gether with the magnet, is supposed to be
in motion communicated from any suitable
external source of power. The hub or arma-
ture, with its shaft 4, is now supposed to be
stationary. Motion may, however, be im-
parted to these last-named elements at any
time during the movement of the magnet by
passing an electric current through the mag-
net which transmits motion to the armature
by magnetic attraction.

In passing the current through the magnet,
as just deseribed, we make use of rings S and

0, surrounding shaft 6 and secured to radial .

arms 21, but suitably insulated therefrom.
The rings are formed of some material which
is a good conductor of the electric current,
and are electrically connected with the posi-
tive and negative wires 15 and 106, respect-
ively, leading from the coil 20 of the magnet.

12 is a brush-holder provided with copper
or other suitable metallic rollers or brushes
10 and 11, which are adapted to engagerings
S and 9, respectively, while the magnet 1s 1n
motion and whenever it 18 desired to pass
the current therethrough. "T'hese rollers,
brushes, or other suitable devices are respect-
ively connected with the positive and nega-
tive poles 13 and 14 of the Dbattery or other
suitable source of-electrical energy. Theob-
joct of using rollers to engage the rings is to
reduce the friction between the switch and
the moving magnet toa minimum. Yet, as be-
fore stated, a brush or any other suitable
means of contact may be substituted for the
rollers. |

In the modified form of the device shown
in Tigs. 6 and 7 the armature 35, secured to
shaft 4, projects outward from the shaft and

| incloses the magnet, which is provided with
L two sets of radial arms or poles 36 36, one set

projecting from the core 1 on each side of the
coil 20. The body of the armature is pro-
vided on its interior with lugs or projections
37, arranged to correspond in position with
This is simply
another form of carrying out the principle of
our 1nvenfion. |

To vary the power exerted by the brake or

b cluteh, it 1s only necessary to vary the power
- of the magnetic field, which may be done in
we will suppose the hub 3, together with its |

an approved manner now in use with electro-

' motors,such as by varying the strength of the
and propelled by some external power. Now | current passing through the coils, which may
| bedonebymeansof the resistance 52,asshown
| in 1.
passed through the magnet, when the move-

0y

3. The deviece performs the office of
a cluteh or gearing when both the armatures
and magnets are frece to rotate. It 15 not
necessary that the armatures and magnets
should have a common axis, since the one
axis may form a slight angle with the other
without departing from the principle or in-
terfering with the operation of the device.

75

30

ole

95

100

105

110

T1§

125

[30




10O

454,832

The ratio of the turns made by the armatures |

to the turns made by the magnets may be va-
ried at will by varying the magnetizing force ot
the magnetizing-coil, said force being gov-
erned by the principles heretofore speciiied.
When thisratiois one, or when the turns made
by the armatures equal the turns made by
the magnet, the device has the function of a
clutch. When this ratio is made to vary by
varying the power of the magnetizing-coil, as
above described, the device has the function

~of a gearing where the engaging gear-wheels

20

30

35

are of different diameters.

When both members (the magnet and the
armature) rotate, we make contact with the
coil, as before stated, by means of contact-
rings 8 and 9, Fig. 3, one of these rings being
connected with each terminal of the coil.

Having thus deseribed our invention, what
we claim is— -

1. The combination, with the coil of an elec-
tro-magnet, of a core provided with a series
of radially-disposed arms having their ends
bent into a position substantially parallel
with the sides of the coil, and an armature
having radially-disposed arms adapted to ro-
tate opposite the ends of said radial arms to
be influenced thereby, as set forth.

2. The combination,with amagnetizing-coil,

of a core having a series of radial arms, and |

an armature having a series of radial arms,
said armature being mounted on a rotating
shaft and having its ends disposed so as to
move in front of the poles of the core, asspeci-
fied.

3. The combination, with common magnet-
izing-coils, of a series of electro-magnets ar-
ranged radially around the axis thereof, and
a numberof arms arranged around a common

40 center, so as to act when in certain positions

as the armatures of said electro-magnets, as

set forth.

4, The combination, with the magnetizing-
coils, of a number of arms carried about an
axis on a common center plece, so as toform
with it series of electro-magnets, and armns
carried upon a revoluble axis forming arma-
tures for the said magnets, as described.

5. The combination, with a revoluble axis
having magnetizing-colls thereon, of a core
within the sald coils and mounted upon the
said axis, having arms radially projecting
therefrom, forming magnetic poles and projec-
tions mounted upon a revoluble axis and serv-
ing as armatures for the said poles, as de-
seribed.,

6. The combination, with the common mag-
netizing-coils, of a seriesof magnets and arma-
tures arranged about an axis, and means for
varying the foree of the said coils, as set forth.

7. The combination, with the common mag-
netizing-coils and with contact - rings con-
nected therewith, of a series of magnets and
armatures arranged around an axis, and a se-
ries of brushes bearing against said rings, and
conductors connected with the said brushes,
substantially as set forth.

Intestimony whereof we atfix our signatures
in the presence of two witnesses.

ERASTUS S. BENNETT.
HORACE F. PARSIALL.

Witnesses to Erastus S. Bennett’s signa-
ture:
JOHN \YESTON,
WM., MCCONNELL.
Witnesses to IHorace F. Parshall’s signa-
tare:
V. . LINDSAY,
D. B. BULLARD.
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