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To «all whom it may concermn: | the armature being sectioned on-the line 1 1

Be it known that I, WiLLiAM LI PRATT, a
citizen of the United States, residing at Lynn,

in the county of Essex, State of Massachu-

s setts, have invented certain new and useful
Improvements in Magnetic Suspension De-
vices, of which the followingis a specification.

My invention consists in an improved

means for the magnetiec suspension of shafts,

10 suchasthe armature-shafts for motor-meters,
in order that the. friction between the shaft

and its bearings may be diminished or en-
tirely avoided.

One form of my invention contemplates the

15 use of a sustaining-magnet, which may be a

permanent magnet or an electromagnet hav-

ing one of its poles annularly shaped and sur-

rounding the other. In the preferred form

of my invention the shaft to be supported is

20 vertical, and the magnet above referred to 1s

so arranged that the flux passes between the

poles in horizontal radial lines.

The armature for the magnet above de-

scribed is substantially annular in shape and

25 lies between the poles of the electromagnet.
Preferably the magnet will be carried by the
casing or support, and the armature will be
mounted ontheshaft which isto besupported.

If the annular armature above referred to

30 is made so as to have a comparatively small

circumferential reluctance, whenever the ar-
mature is displaced sidewise there is a tend- |

ency for the flux, or part of it, to enter the
armature at one side, flow half-way around

35 the armature, and go out at the other side.
This flux tends to hold the armature perma-
nently displaced.
I have arranged the magnetic circuit of the
armature in such a manner as to oppose but

40 little resistance to the passage of a radial flux,
but so0 as to have considerable reluctance to
the passage of a circumferential flux. By
this arrangement I have overcome the tend-
ency, heretofore existing, to hold the arma-

45 ture permanently displaced when once acci-
dentally displaced.

For a better understanding of my inven-
tion reference inay be had to the accompany-
ing drawings, forming a part of this specifi-

so cation, in which—

Figure 1 is an elevation, partly in section, |

To reduce this tendency,

of Fig. 2; Fig. 2 is a plan view, and Fig. 3 a

perspective view, showing certain details of
constraction. - 55

I have conventionally shown a motor-meter
1, having a casing or supporting-frame 2, in

which is mounted a vertical shaft 3, having

mounted on it coils 4, which, in conjunetion

with coils 5, carried by the casing, disk 6, ear- 60

ried by the shaft, and magnets 7, carried by

the casing or supporting-frame, form the driv-

ing and regulating devices for the shaft.

In the upper end of the casing or support.
I have placed anelectromagnet8. The elec- &5

tromagnet 8 comprises a top portion 9, sub-

stantially disk-shaped, from the under side
of which depends centrally a post 10, having

| adisk-shaped enlargement 11 atits lower end.
The enlargement 11 forms one of the poles of 70

the magnet. Secured to the under side of
the disk portion 9 at its periphery is a sub-
stantially eylindrical portion 12, having at 1ts
lower end an inturned portion 13. The in-
turned portion 13 is of substantially the same 75
thickness as the enlargement 11 and.sym-
metrically surrounds the same and forms the
other pole of the electromagnet. The wind-
ing 14 of the electromagnet partially fills the
space between the standard 10 and the eylin- 8o
drical portion 12 and is insulated from these
portions in any suitable manner. The ter-
minals 14’ of the winding 14 are shown as
carried through the disk portion 9 by means
of insulating-bushings. - 85
A disk orspider shaped member 15, formed
of ‘brass or other non-magnetic material, 1s
carried at the upper end of the shaft 3. On
the upper side of the member 15 at its pe-
riphery an annular raised portion 16 is pro- go
vided. A plurality of blocks 17, of magnetic
material, are arranged on the top of this
raised portion 16, as shown in Fig. 2. Aring
18, of brass or other suitable non-magnetic
material, may be placed on top of the blocks 95
17 to hold them in position. The blocks and

| the rings 18 and supporting-spider 15 may be

orooved to fit one another, as clearly shown
in Fig. 1. A supporting-pin 19, rigidly se-
cured to the member 15, may be provided for
each bloeck 17. The ring 1S may be fastened

100

to the spider 15 by one or more screws 19"
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In each end of the block 17 semicylindrical
recesses 20 are formed, so that when the
blocks are assembled as seen in Fig. 2 each
block is separated from its neighbor by a sub-
stantially eylindrical air-gap. By this con-
struction the reluctance (passing from the
magnetic flux) from one block to another is
very considerable.

The shaft 3 may be made hollow, if desired,
and positioned by means of a wire 21, pass-
ing axially through the shaft. In the draw-
ings'I have omitted illustration of the lower
bearing for the shaft 3 and the lower sup-
port for the wire 21. The apper end of the
wire 21, which passes through an axial open-
ing in the standard 10, may be fastened to
a screw-block 22, which is screwed into the
apper end of the axial opening. A suit-
able guiding-plate 23 for the wire may be lo-
cated at the under side of the pole-piece 11,
as shown,

With the armature of the electromagnet
formed in one solid ring-shaped body of the
general outline shown in Fig. 2 and with the
electromagnet of the form shown the arma-
ture would be in unstable equilibrium as re-
gards sidewise displacement. It will readily
be seen that if the armature were displaced
to the left—say in I'ig. 1—that the air-gap at
that side between the pole-piece 13 and the ar-
mature would be decreased or done away with
entirely. Similarly the air-gap between the
pole-piece 11 and the armature at the right
side of Fig. 1 would be diminished or done
away with. T'he flux would therefore pass
into the armature from one side of the pole-
piece 13 and out at. the opposite side of the
pole-piece 11, thus tending to hold the arma-
ture permanently out of center. By the use
of the divided armature shown, however, the
reluctance to the passage of the flux in circu-
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lar paths about the armature is great in com-

parison with the reluctance across the block.

17,80 that if the armature is accidentally dis-

placed sidewise there is no considerable force

tending to hold the armature displaced.
While I have illustrated and described the

| best form of my invention which is now

k

known to me, I do not intend to be limited
to the exact detalls of construction and ar-
rangement, as they may be modified in many

1nstances without departing from the spirit

of my invention. |

What I claim as new, and desire to secure
by Letters Patent of the United States, is—

1. In a magnetic suspension device, an ar-
mature formed of blocks of magnetic mate-
rial separated by air-gaps.

2. In a magnetic suspension device, an an-
nular armature arranged to have a consider-
able reluctance in a circumferential direc-
tion. |
3. In a magnetic suspension device, a mag-
net having two poles, one of which sur-
rounds the other, and an armature placed
between said poles and formed of blocks of
magnetic material separated from one an-
other.

4. Ina magnetic suspension device, means

for producing a radial magnetic field, a shaft

to be supported, and an annular armature
carried by said shaft and located in said mag-
netle field, said armature being arranged to
have a considerable magnetic reluctance in
a circumferential direction.

In witness whereof I have hereunto set my
hand this 7th day of October, 1902.

WILLIAM H. PRATT.

Withesses:
DuvGcALD McIK. McKILLOP,
JOHN A. MCMANUS.
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