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To all whom it may concern.:

Be it known that T, Hexry K. Seexczn, o
Cltl?bn of the United Stwtes, and a resident
of Watertown, in. the county of Middlesex

. and State of Massachusetts, have invented
an Improvement in Magnetic Holding De-
vices, of which the following descx 1ph(m in
connection with the accompanying drawings,
18 a speclﬁcatlon like characters on the
drawings 1'epresentlng like parts.

This invention relates to magnetic hold-
ing devices, and is move espect il v, ummn
not exclusively, concerned with devices of
the type disclosed in 11, 5. Lett evs Patent

1,125,198, issued to me Januavy 19, 1915.

M;y invention will be best und lerstood by
reference to the following description v"mu
taken in connection with dle ACCOMPANYIng
drawings of one illustrative embodiment
thcreof while its scope will be more par-
ticult ulv pomted out in the appended ¢laims

m the drawings:

Higure 1is a plan, par .le in section, of &
Almnetlc holding device exemplifying my
3 mventlon,

Fig. 2 is a sectional view on an enlarged

scale on line 2—2 of Fig. 15 and

Tig. 3 is a wiring dmomln illustrating one
way of connecting up thb coils to a source
of current.

Referring to the drawings and to the em-
bodiment of my invention “which T have se-
lected for gxemnlification, there is shown a
magnetic holding device pmtmxlalw n-
tancded for use as a rotary chuck, but it
should be understood that the invention is
susceptible of application to other forms of
maonetlc holding devices. In the present ex-

mple the -chuck is provided with a work
support 4 formed of steel or other suitable
magnetic material and provided with a plw-

qlliy of annular chambers, herein two,
des 1011<ued by the numerals 4 and . To-
cated in these chambers are suitable mag-
netizing coils 10 and 12, respectively. It
shonld be observed that the work support
presents a continuous sheﬂ without joints
abova the coil chambers and hence the coils

plotented against the entrance of water.
Whls 1s an unpoltant advantage wheve i
desired: to flood the pieces of work with
water while the work is being performed.
The bottoms of the coil char nbers ave closed
bV a plate 14 formed of suitable nnnnem
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material such as steel and secuved t
work support by appropriate means, hevei
two sets of serews 16 and 18.

In the present example currents of equal
magnitude are passed through the two coils
n oppemte directions, as indicated by the
arrows in ¥ig. 3. This creates concentric
alternate poles of oppos1te polarity, thus
causing a magnetic flux to flow around each
coil. In the present embodiment the work
support extends from pole to pole and the
magnetic cireuit is complete without the in-
clusion of the pieces of work. The latier arve
attracted and held by making suitable
vision for diverting a part of the m“on tic
flux from the metallic civeuit and com pdhno
the same to flow through the pieces of work
to be held. '

In the nresent example this is accom-
plished by narrowing the path .of the mag-
netic circuit adjacent the work-supporting
surface of the chuck by providing the work
support with a series of closely spaced con-
centric grooves, which may be and prei-
erably are filled with rings of suitable non-
magnetic material, such as brass, designated
20 to 31 inclusive. Tt should be understood
that these rings may be omitted if desired,
i which case the grooves will present aiv

gaps performing the same function as the
rings. The spacing between the bottoms of

O~

these rings or grooves and the tops of the
coil ch%mbms is less than the spacing be-
tween, each coil chamber and the adjacent
coil chamber and less than the thickness of
metal surrounding the outer coil and that

which is surrounded by the inner coil.

The metal between the botfoms
rings ov grooves and the tops of the ¢
bers ple‘sents a magnetic shoob tl
which a part of the magnetic flux fo
while the remainder is compelled to ficw be-
tween the rings and into the pieces of worlk.
An important feature of my present inven-
tion relates to the character of this magnetic
shunt. Considering that portien of t
shunt which is immediately below '”mx
ring or groove, the cross- Sectlo“a
sented for the flow of the flux is elnl
cirenmference at that point _*ﬂ lupl
the depth of the metal, that is to say, t
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fance between the bottom of the r 11-g or
groove and the top of the coil chamber at

that point. This bemg $0, it is evlclep t that
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if in the case of each ring the thickness of
metal below the latter were the same as that
which ig below every other ring, the shunt
would present different cross-sections below
the different rings, that is to say, a cross-
section of the shunt below the outer ring
would be greater than the cross-section of
the shunt below the inner ring because of
the difference in diameters. This being so,
the holding power of the chuck would be
different at each different ring.

In carrying out my present invention this
undesivable result is avoided by making the
cross-sectional area of the shunt substan-
tially equal beneath all of the rvings or
grooves and this is conveniently accom-
plished by making the top of each coil
chamber 1inelined 1n an upward and out-
ward direction, as represented in Fig. 2,

~that is to say, when considered with refer-

ence to a radial plane, the depth of metal
decreases from one ring or groove toward
one which surrounds it, or in other words,
the cross-section in such plane diminishes
in an outward direction to compensate for
the increased section in a circumferential
direction cue to the increase of diameter.

Another important feature of my inven-
tion is the provision of means permitting
the use of a less number of coils than hereto-
fore used considered with reference to the
holding area of the work-supporting sur-
face. In the present example, this 1s ac-
complished by widening the coil chambers,
thereby to spread the magnetic cirenit out
over a greater number of the spaces between
the ring: ~grooves. This can be safely
done within reasonable limits and with very
little magnetic leakage by widening the coil
chambers at the top as shown at 32 in the
chamber 6 and at 34 in the chamber 8.
Preferably the side of the chamber ¢ is
inclined as at 36 and the side of the cham-
ber 8 is inclined as at 38, thereby to cause
the adjacent pole of the magnet to present
a relatively thick cross-section. With this
form there is very little magnetic leakage at
the Iateral undercut portions of the cham-
bers. The described constraction possesses
the advantage of decreased weight and cost
of mannfactire of a chuek of a given size
with practically the same holding power by
the use of a less number of coils than has
heretofore been considered necessary.

The chuck proper may be mounted in any
suitable manner and herein is secured to and
arvied by a driving gear 40. Rotation of
the gear turns the chuck about a vertical
axis which is the center of the coils as well
zg the prooves or rings. The coils are con-
nected, one by a lead 42 to a contact ring
44 and the other by a lead 45 to a central
contact disk 46. These are connected by
brushes 48 and 50 and lead wires 52 and 54
to a suitable source of current 56. The gen-
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eral operation of the chuck should be evi-
dent without further description.

Having thus described one embodiment
of my invention but without limiting my-
self thereto, what I claim and desire by
Letters Patent to secure is:

1. A magnetic holding device comprising,
in combination, a magnetic body having a
work-holding face, means associated with
the body for producing a magnetic flux to
hold magnetic material on said work-hold-
ing face, said body providing within itself
a complete circuit for the magnetic flux, a
portion of the body adjacent to the work-
holding face, and within the circeuit, consti-
tuting a magnetic shunt, said portion having
a varying thickness, said body presenting at
intervals recesses separated by magnetic
connections leading from said shunt portion
to said face, thereby to divert a part of the
magnetic flux from the magnetic circuit and
to compel the same to flow through the
magnetic pieces to be held while the remain-
ing flux flows through said shunt portion.

2. A magnetic holding device comprising,
in combination, a magnetic body having a
work-holding face, means associated with
the body for producing a magnetic flux to
hold magnetic material on said work-hold-
ing face, said body providing within itseif
a complete circuit for the magnetic flux, a
portion of the body adjacent to the work-
holding face and within the circuit consti-
tuting a magnetic shunt, said shunt portion
having a thickness which tapers along said
work-holding face and said body having
provision to divert part of the magnetic
flux from the magnetic circnit and to com-
pel the same to flow through the magnetic
pieces to be leld while the remaining flux
flows threugh said shunt portion.

8. A magnetic holding device comprising,
in combination, a magnetizing coil, and a
magnetic body having a work-holding face,
forming within itself a complete magnetic
circuit for the magnetic flux from said coil,
the work-holding face of said body having
a plurality of recesses to reduce the effec-
tive cross-sectional area of the magnetic
mass ab a portion of the magnetic ecircuit,
thereby to compel a portion of the lines of
force to pass into the material held, the
latter thereby forming o part of the mag-
nebic cirenit, that portion of the body with-
in the complete circuit and adjacent to said
work-holding face, providing a shunt, and
tapering along said work-holding face.

4. A magnetic holding device comprising,
in combination, a body of magnetic material
presenting a work-holding face, a mag-
netic coil associated with said. body, said
body forming within itself a complete mag-
netic circuit about the cross-section of said
coil, a portion of the body within said cir-
cuit lying adjacent to the work-holding face
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and presenting a substantially uniform
cross-section to the path of the flux.

5. A magnetic holding device comprising,
in combination, a magnetizing coil in the
form of a ring, and a body of magnetic ma-
terial presenting a work-holding face
transverse to the axis of said ring, said
body presenting a chamber in which said
coil is received and providing within itself
a complete magnetic circuit about said
chamber, the thicknesses of that portion of
the body intermediate said chamber and said
work-holding face at different radial dis-
tances from said axis being approximately
inversely proportional to the circumferences
at such points.

6. A magnetic holding device comprising,
in combination, a magnetizing coil, and a
body of magnetic material having a work-
holding face and provided with a chamber
in which said coil 1s received, said body pre-
genting within itself a complete cireuit for
the magnetic flux, a portion of the body ac-
jacent to the work-holding face, and within
the circuit, constituting a magnetic shunt,
said body presenting at intervals recesses
separated by magnetic connections leading
from said shunt portion to said face, there-
by to divert a part of the magnetic flux
from the magnetic circuit and to compel
the samne to flow through the magnetic
pieces to be held, while the remaining flux
flows through said shunt portion, the area
of said face served by said recesses being
substantially greater than the correspond-
ing area of said coil, and said chamber being
substantially wider than the corvesponding
dimension of said coil adjacent to said face,
thereby to compel lines of force to flow be-
tween the recesses which are outside of said
area of said coil.

7. A magnetic holding device comprising,
in combination, a magnetizing coil, and a
body of magnetic material having a work-
holding face and provided with a chamber
in which said coil is rveceived, said body
presenting within itself a complete circuit

for the magnetic flux, a portion of the body
adjacent to the work-holding face; and

within the circuit, constituting a magnetic 5

shunt, said body presenting at intervals re-
cesses separated by magnetic connections
leading from said shunt portion to said face,
thereby to divert a part of the magnetic flux
from the magnetic circuit and to compel the
same to flow through the magnetic pieces to
be held, while the remaining flux flows
through said shunt portion, the area of said
face served by said recesses being substan-
tially greater than the corresponding area
of said coil, and said chamber having a
width approximating the corresponding di-
mension of that portion of said face which is
served by said recesses, thereby to compel

lines of force to flow between the recesses 6

which are outside of said area of said coil.

8. A magnetic holding device comprising,
in combination, a magnetizing coil in the
form of a ring disposed about an axis, and
a body of magnetic material having a work-
holding face and provided with an annular
chamber in which said coil is received, said
body presenting within itself a complete cir-
cuit for the magnetic flux, a portion of the

body adjacent to the work-holding face, and

within the circuit, constituting a magnetic
shunt, said body presenting annular recesses
about said axis, thereby to direct a part of
the magnetic flux from the magnetic cireuit
and to compel the same to flow through the
magnetic pieces to be held, while the re-
maining flux flows through said shunt por-
tion, the area of said face served by said
annular recesses being substantially greater
than the corresponding annular area of said
coil and said annular chamber having a
radial dimension greater than the corre-
sponding dimension of said coil adjacent to
said face, thereby to compel lines of force
to flow between the recesses which are be-
vond the area of said coil. :

In testimony whereof, I have signed my
name to this specification.

HENRY K. SPENCER.
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