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5 Claims.
1

This invention relates to magnetic work-hold-
ing devices, and more particularly to magnetic
chucks of the so-called permanent magnet type.

In permanent magnet chucks such as disclosed
in the patent to Bower No. 2,053,177 and in the
Karasick Patent No. 2,187,240, as well as in cer-
tain commercial chucks of the permanent mag-
net type, it is the practice to move the entire
magnet assembly with respect to the work-hold-
ing table in order to deenergize the upper sur-
face of the table. This magnet assembly has
substantial weight and its lower surface must fit
accurately the bottom of the chuck case on which
the assembly slides and its upper ends must
accurately fit the under surface of the work-
holding table. If the fits at these surfaces are
50 inaccurate that large clearances result, the flux
therethrough will be greatly reduced, with a
‘consequent lowering of the holding power, while
if the fits are very close, thereby providing small
clearances, the frictional effects will be large.
These frictional eifects together with the mag-
netic pull across the surfaces will require con-
siderable effort to move the heavy magnetic as-
sembly. Consequently, chucks of the order of
twelve by thirty-six inches or larger require spe-
cial friction-reducing means with such a result-
ing increase in cost of manufacture that chucks
of this size are somewhat impractical.

In accordance with the main feature of the
present invention, a novel chuck of the perma-
nent magnet type is provided in which not only
the work-supporting table but also the perma-
nent magnet assembly thereof are fixed with re-
spect to each other, while a mechanically mov-
able member or members of small mass and oper-
able with a minimum of effort, function as flux-
switching means. This flux-switching means
serves to open and close the flux paths from the
magnet assembly through the work-holding pole-
pieces as well as through the work so that it
can be easily placed on the chuck and removed
therefrom.

Another feature of the invention relates to a
chuck construction which eliminates the need for
an accurately machined surface at the underside
of the work-holding table and materially re-
duces the amount of accurate machining in the
entire chuck. '

A’ further feature of the invention relates to a
chuck of the permanent magnet type in which
chuck sections or units can be brought together
in a chuck assembly of any desired size.

Other features and advantages of the inven-
tion will be more fully understood from the de-
scription and claims when taken with the draw-
ings in which:

Fig. 1 is a plan view of the magnetic chuck
of the present invention;
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Fig. 2 is a front view thereof partially in sec-
tion;

Fig. 3 is a vertical section taken substantially
on the line 3—3 of Fig. 2;

Figs, 4 and 5 are sectional views taken on the
line 4—4 of Fig. 3 partially illustrating the ar-
rangement of two adjacent units of the assem-
bly, Fig. 4 showing the magnetic circuits closed
and Fig. 5 showing the magnetic circuits open;

Fig. 6 is a sectional view of a modified form
of the invention; and

Fig, 7 is a view of a further modified form of
the invention.

In Figs. 1 to 5 inclusive, the chuck of the pres-
ent invention is shown as including a case 5 in
the form of a shallow box of non-magnetic mate-
rial, preferably molded as a unit from aluminum.
This box is open at its top and bottom and its
back is partially open for a purpose to be set
forth. The top of the case is closed by a work-
holding table which is anchored in spaced relation:
thierein by suitable fusible non-magnetic material
1, such as Babbitt metal. The work holding table
proper is in the form of a grid comprising two
side rails 8 and cross members 9 and 10, all
formed of flat plates of ferromagnetic material
set on edge with the ends of the cross members
preferably joined by dowels i1 (Fig. 3) to the side
rails 8 and also welded together to provide a good
magnetic circuit.” It should be pointed out that
the cross members 9 project to the bottom of the
case, as shown in Figs. 4 and 5. While cross
members {0 extend only a short distance below
the bottom of the work-holding table. In the
space between two adjacent cross members, there
is mounted the pole piece 12. These parts com-
prising the cross members 9 and 18 together with.
the pole pieces 12, when arranged in accordance
with the pattern shown in Fig. 1, have non-mag-
netic material, such as Babbitt metal poured
therebetween to anchor them in the position
illustrated.

The flux producing members of the chuck are
in the form of block magnets {4 which are pref-
erably formed of Alnico, and which have a length

" equal to that of the pole-pieces 2. The upper
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end of each permanent magnet has attached
thereto a beveled pole top I5 of high perme-
ability which serves as a flux-concentrating mem-
ber. This pole top is attached to the magnet
broper, preferably by a brazing operation at such.
low temperature that there is no reaction on the.
Alnico or other heat-treated magnetic material
of which the permanent magnet is formed. The
bermanent magnets are arranged in the relation
shown in Figs. 4 and 5 and are anchored in this
position by fusible non-magnetic material 16 in
which each magnet is imbedded. In order to in-
sure secure anchoring of the magnets in this

. position, each magnet is provided in each of its
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sides with a longitudinal groove {71 while each
adjacent cross member 9 is provided with a series
of holes 18 so that the non-magnetic material I8
can be locked In these grooves and holes. The
bottom of the case 5 is closed by a plate 19 of
magnetic material which should have a tight con-
tact with the lower ends of the permanent mag-
nets and of the cross members 9, the bottom plate
being held in position in the case by sultable
screws 20 passing through this plate and engag-
ing suitable lugs 21 on the case (Fig. 2). When
the top plate and the magnets are thus assem-
bled, the bevelled top piece |15 of each permanent
magnet and the lower ends of the two related pole
pieces 12 are reduced by a boring operatfion,
performed through the open side of the ¢ase, to
have arcuate surfaces which will accurately en-
gage the cylindrical surface portions of a valve
element 22 to be described. It will be noted
that the construction of the work table i§ such
that poles comprising thie members 9, 10 and 12,
while spacéd, may be assembled close together,
so that small work pieces may be Lield thereon
maneént maghet {4 is latge, 8 cofpared with the
center distances between the polé pigces and the
¢ross members in the work table.

Each valve element 22 is made from bar stock
of ferromagnetic material to have generally ta-
pered sides and has formed theréon cylindrical
surfaces 22a and 22b (Fig. 5) to make a close
fit with the arcuate suirface of the pole top 15 of
the magnet and thé arcuate surfacss of the lower
ends of thé polé piecés 12, all as irdicated in
Fig. 4. 'The réspective énds of the valve element
22 are turhed dowhn to provide cylindrical ex-
tensions 23 and 24 (Fig. 3) on Wwhich there are
forceéd bronze washers 25 which guidé the valve
element in its rotary mevement. Retaining
platés 28 and 271 fixed by screws to the respéctive
efids of the thagnets 18 (Fig. 3), prevent longi-
tudinal movénient of the valve mémber 22. The
end portion of the rear exténsion 24 is milled to
provide flat parallel surfaces thereon to enable
this portionl of this ekténsion to be insefted in a
correspondmgly shaped opéning ih a ¢rank arm
28 whefe it is retaihed by any suitable theans.
Thé lower enids of éach pair of adjacent cranks
aré connected by links 29 and 30, there being two
links on each crank except the first and last in
thie series, thereby forming a locomotive drive
for simultanecus rotation of all the valve ele-
ments. The means for actuating this locorhotive
drive comprises a shaft 31 extendihg crosswise
6f one end of the case in parallel relation to the
valvé élements. One end of this shaft projects
through the case where it is provided with a han-
dle 32 By whichi it can be rocked. A cratk 25 is
secured on the shaft while a link 33 connects this
crank to the series of links. The arrfangement of
these parts i5 such that when the handle is ro-
tated to one of its limiting positions, the valve
elements 22 will be in the position illustrated in
Fig. 4 whereas when the handle 32 is swung to its
alternate extreme position, the valve elements are
moved t6 the position fllusirated in Fig. 5, where-
in the work pieces on the work table can be re-
moved therefrom.

n the work-holding position, illustrated in
Fig. 4 flux from a given magnet 14 passes through
the flux concentrating pole 15 thereon, valve ele-
ment 22 and to the related pole pieces 12, thence
through the work piece, not shown, to return
through the ‘cross members 9 and through the
bottom plate 19 to the other pole of the magnet
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i4. It will be appreciated that flux from the
upper pole of the magnet will also pass between
the cross member [0 and the pole pieces 12 when
a ferromagnetic work piece (not shown) bridges
these parts, to return through the side rails 8
and cross member 9, and through bottom plate
19 to the other pole of magnet. In order to open
the magnetic circuit and thereby release the work
pieces from the work table, the handle 32 is
swung so that all the valve members (2 are si-
multaneously rotated through 90 degrees to the
position indicated in Fig. 5. In this position of
the valve members 22, there are gaps of high re-
luctance between each flux concentrating pole 15
and its related valve members, as well as a gap
of high reluctance between the valve member and
tie pole pieces 12, When the parts are in this off
position, the leakage reluctance from the edges of
the concentrating pole top 15, as well as from the
sides of the magnet 14 to the adjacent lower por-
tions of the cross members 9 should be less than
the relucfance of the fiukx paths including the
pole pieces 12, However, when the valves ate in
their holding position, as shown in Fig, 4, the
reluctance of the path through the work piece is
miterially less than that through the leakage paths
just referred to. The rotation of the valVe mém-
ey 22 toward its position, shown in Fig. 5 can
increase the reluctance of the path through the
work~helding table to such an extent that no
appreciable holding power can bé detected there-
at or the rotation of this membef to the position
shown in Fig. 4 can rediice this relictance to such
a dégree that the work piece is firmly held on the
work table, The valve méember 22 therefore op-
eérates in ohe instance to increase the reluctance
of the work-holding path abové that of a prede-
termined fixed reluctance leakage path to release
the work and in anothér instance decreases the
reluctance of the flux path through the work to
a given value below that of the leakage path When
the work piece is to be held on the work-support-
ing table,

The chuck just deseribed is of relatively large
size but it will be understood that a Single mag-
net 14 together with the cross members 9, 10
and pole pieces {2, as well ag the related valve
member 22 constitutes a chuck unit. Thus, a
chuck of any desired size may be made by as-

" gemmbling a plurality of these chuck units in a

case of appropriate size.

‘While the valve elements in the preferred form
of the invention have been disclosed as being ro-
tatable, it will be understood that these elements
may be operated in a different manner. For ex-
ample, in the modified form of the invention,
shown in Fig, 6, the valve element 22 iz in the
form of a fruncated cone adapted for longitudi-
nal movement. Of course, it will be understood
in this arrangement that the shape of the top
pieces 18’ of each magnet 14’ and the shape of
the ends of the related pole pieces 12’ will con-
form to the outer surface of the valve member so
that when this valve member is in its extreme
inner position, as shown in Fig. 6, the flux paths
through the chuck will be completed in the same
manner,as illustrated in Pig. 4. However, when the
valve member is moved outward to the left, as il-

. lustrated in dotted lines, a substantial air gap will

be introduced in the magnetic paths. When sev-
eral units are incorporated in one case, the valve
elements 22’ will be simultaneously actuated by
a single means.

In Fig. 7, there is illustrated a further modifled
form of the invention Which differs from that
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shown in Figs. 1 to 5 inclusive by having the sev-
eral chuck units radiate from a common center
to provide & circular rotary chuck which is ro-
tationally balanced. The parts of this modified
chuck which correspond with similar parts in the
construction illustrated in the last-mentioned fig-
ures, are identified with the same reference char-
acters with a double prime added. The several
parts comprising the cross members, the pole
pieces, the magnets and the valve elements are
preferably somewhat sector-shaped. Otherwise,
the construction and function of these parts is
the same as that above. Any suitable means may
be provided for simultaneously rotating the sev-
eral valve elements betwecen their closed and open
positions corresponding to the positions illus-
trated in Figs. 4 and 5.

The present disclosure is given merely by way
of example and it will therefore be understood
that the chuck of this invention can have various
embodiments within the limits of the present
claims, without departing from the principle of
the invention.

‘What I claim is:

1. In a magnetic holding device, a work-hold-
ing support comprising at least two parts of fer-
romagnetic material mounted in spaced relation
with non-magnetic material therebetween to be
bridged by a work piece to be held thereon, a per-
manent magnet mounted with one of its poles in
spaced relation to one of said parts, said last~
mentioned pole and an adjacent portion of said
last-mentioned part being provided with curved
opposing surfaces, ferromagnetic meang connect-
ing the other pole of said magnet to the other of
said parts, said work support and said magnet
being secured in immovable relation with respect
to each other, and a valve element having curved
surfaces complementary to said first-mentioned
curved surfaces, said element being rotatable at
will to place only said complementary surfaces
into contact or out of contact whereby the re-
luctance of the space between said magnet and
said first-mentioned part may be changed to
conirol the holding or releasing of the work piece
on the support.

2. In a magnetic holding device, a work-hold-
ing support comprising at least two parts of fer-
romagnetic material mounted in spaced relation
with non-magnetic material therebetween to be
bridged by a work piece to be held thereon, a per-
manent magnet mounted with one of its poles in
spaced relation to one of said parts, said last-
mentioned pole and an adjacent portion of said
last-mentioned part being provided with concave

- opposing surfaces, ferromagnetic means connect-
ing the other pole of said magnet to the other
of said parts, said work support and said magnet
being secured in immovable relation with respect
to each other, and a valve element of ferromag-
netic material having convex surfaces comple-
mentary to said first-mentioned curved surfaces,
said element being rotatable at will to place only
said complementary surfaces into contact or out
of contact whereby the reluctance of the space
between said magnet and said first-mentioned
part may be changed to control the holding or
releasing of the work piece on the support.

3. In a magnetic holding device, a work-hold-
ing support comprising at least two parts of fer-
romagnetic material mounted in spaced relation
with. non-magnetic material therebetween to be
bridged by a work piece to be held thereon, a
permanent magnet mounted with one of its poles
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in spaced relation to one of said parts, said last-
mentioned pole and an adjacent portion of said
last-mentioned part being provided with cylin-
drical opposing surfaces, ferromagnetic means
connecting the other pole of said magnet to the
other of said parts, said work support and said
magnet being sectired in immovable relation with
respect to each other, and a valve element of fer-
romagnetic material having cylindrical surfaces
complementary to said first-mentioned curved
surfaces, said element being rotatable at will to
place only said complementary surfaces into con-
tact or cut of contact whereby the reluctance of
the space between said magnet and said first-
mentioned part may be changed to control the
holding or releasing of the work piece on the
support.

4, Tn a magnetic work-holding device, a work
support comprising at least a first pair and a sec-
ond pair of elongated parts of ferromagnetic ma-
terial mounted in spaced parallel relation with
non-magnetic material therebetween and with a
part of said first pair interposed between the
parts of the second pair, an elongated permanent
magnet mounted with one of its poles in spaced
parallel relation to said first pair of parts, ferro-
magnetic means connecting the other pole of said
magnet to the second pair cf parts, the thickness
of said magnet being approximately equal to the
thickness of the first pair of parts together with
the non-magnetic material therebetween, the ad-
jacent surface portions of said magnet and of
said first pair of parts being concavely curved
to define a cylinder, and a ferromagnetic rotat-
able valve element transversely tapered with its
edges curved convexly to define surface portions
of said cylinder, said valve element being rotat-
able only from a position in which it bridges the
space between said magnet and said first-men-
tioned pair of parts to close the portion of mag-
netic circuit therebetween and being movable
into a second position wherein it opens the men-
tioned portion of the magnetic circuit.

5. In a magnetic work holding device, a work
support comprising a first series and a second
series of elongated parts of ferromagnetic mate-
rial mounted in spaced intermingled parallel re-
lation with non-magnetic material therebetween,
an elongated permanent magnet mounted with
one of its poles in spaced parallel relation to said
first series of paris, ferromagnetic means con-
necting the other pole of said magnet to the sec-
ond series of parts, the thickness of said magnet
being approximately equal to the thickness of at
least a pair of parts of the first series together
with non-magnetic material therebetween, the
first mentioned pole of said permanent magnet
being provided with & flux-concentrating member
with its sides converging in the direction of the
work support, the adjacent portions of said mem-
ber and of said pair of parts being curved to de-
fine portiong of the surface of a cylinder, and an
elongated ferromagnetic element generally cylin-
drical in shape with at least one slabbed side, the
diameter of said element being approximately
equal to that of said cylinder and being rotatable
about the axis of the cylinder from a position in
which it is in contact with said member and with
said pair of parts to close a portion of a magnetic
circuit therebetween and being rotatable into a
second position wherein it opens the mentioned
portion of the magnetic circuit.

SAMUEL KARASICK,




