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To al inthon, it may concern. 
Beit known that I, HEN RY. K. SPEN CER, a 

citizen of the United States, and a resident 
of Watertown, in the county of Middlesex 
and State of Massachusetts, haye invented an Improvement in Magnetic Holding De 
vices, of whigh the following description, in 
connection with the accompanying dirawings, 
is a specification, like characters on the 
drawings representing like parts. 
This invention relates to magnetic hold 

ing devices, and is more especially, thoigh 
not exclusively, concerned with devices of 
the type disclosed in II. S. Letter's Patent 
1.125,198, issued to me January 19, 1915. 
My invention will be best understood by 

reference to the following description Whein 
taken in connection with the accompanying 
drawings of one ilustrative enbodinent 
thereof while its scope Will be inoire par 
ticulariy pointed outin the appended clas 

in the drawings: a n 
Figure 1 is a plan, partly in segion, of a 

nagnetic holding device exenplifying ily 
invention; 

Fig. 2 is a sectional view on an enlaged 
scale on line 2-2 of Fig. 1 : and a 

Ifig. 3isa wiring diagram ilustrating One 
way of connecting up the coils to a source 
of current, t 
Refering to the drawings and to the em 

bodiment of my invention which I have se 
lected for exemplification, there is shown a imagnetie holding device particularly in 
tyinded for use as a rotary chuck, but it 
should be understood that the invention is 
susceptible of application to Other forms of 
magnetic holling devices. In thepresent ex 
ample the chuck is provided with a Work 
support 4 formed of steel or othe sitable magnetic material and provided with a pll 
rality of annular chanbers, lerein two, 
designated by the numerais 3 and S. Lo 
cated in these chambers are suitable inag 
netizing coils 10 and 12, respectively. It 
should be observed that the Work support 
presents a continuous shel Without joints 
above the coil chambers and bence the cois 
are protected against the entrainee of water. 
This is an important advantage where it is 
desired to flood the pieces of work yith 
Water while the Work is being performed. 
The bottoms of the coil chambers are closed 
by a plate 14 formed of Suitable magnetic 

Serial No. 440.945. 

material Such as steel anal secured to the 
Work Support by appropriate neans, herein 
tWO sets of serews 16 and 1S. 
In the present example currents of equal 

magnitude are passed through the two coils 
in Opposite directions, as indicated by the 
arrows in fig. 3. This creates concentric 
alternate poles of opposite polarity, thus 
callsing a magnetic fix to flow aroin each 
(oil. In the present embodiment the work 
Support extends from pole to pole and the 
nagnetic circuit is complete without the i)- 
elilsion of the pieces of work. The latter aro 
atracted and held by making suitable pro yision for (liverting a part of the nagnetic 
fuX fron the metallic circuit and compelling 
the Same to flow through the pieces of work 
to be held. . 
In the Dresent example this is accon 

plished by narrowing the path of the mag 
netig Circuit adjacent the work-supporting 
Surface of the chuck by providing the wolik 
support With a series of closely spaced con 
Centric gro9yes, Which may be and pref 
erably are filed with rings of Suitable non 
nagnetic material, suchas brass, designatel 
20 to 31 inclusive. It should be understool 
that these rings may be omited if desitel, 
in which case the grooves will present air 
gaps performing the same function as the 
rings. The Spacing between the bottoms of 
these rings or grooves and the tops of the 
coil chambersis 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 bottoms of 

rings ol grooves and the tops of the chal 
bers presents a magnetic shint throug 
Which a part of the magnetic flux flows, 
while the remainder is compeiled to foy bel 
tween the rings and into the pieces of work. 
An inportant feature of my present inven 
tion relates to the character of this magnetic 
shunt. Considering that portion of the 
shunt which is inmediately below any given 
ring or groove, the cross-sectional area pre 
sented for the flow of the flux is egal to the 
circumference at that point multiplied by 
the depth of the metal, that is to say, the dis 
tance between the bottom of the ring or 
groove and the top of the coil chambe at 
that point. Thisbeing so, itis evident 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 is below every other ring, the shunt 
Would present diferent Cross-sections beloy 
the diferent 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 diference in diameters. This being so, 
the holding power of the chuck Would be 
diferent at each diferent ring. 
In carrying Out my present invention this 

undesirable resulit is avoided by making the 
Cross-sectional area of the shunt substan 
tially equal beneath all of the rings or 
grooves and this is conveniently accoun 
plished by making the top of each coil 
chamber inclined in 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 circumfereniai 
direction due 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 cois than hereto 
fore used considered With reference to the 
holding area of the Work-Supporting sur 
iace. In the present example, this is ac 
complished by widening the coil chambers, 
thereby to spread the magnetic circuit out 
Over a greater number of the spaces between 

s grooves. This can be safely 
dione Within ("easonable limits and With very 
little magnetie leakage by Widening the coil 
chambel's at the top as shown at 32 in the 
cilanber 6 and at 34 in the chanber S. 
Preferably the side of the chamber 6 is 
inclined as at 36 and the side of the chan 
ber Sis inclined as at 3S, thereby to cause 
the adjacent pole of the magnet to Dresent 
a relatively thick Cross-section. With this 
forn there is yely little magnetic leaklage at 
the lateral tindlercut portions of the chan 
bers. The described construction possesses 
the advantage of decreased Weight and cost 
of Inanufactire of a chuck of a given size 
With practically the sane holding power by 
the Ise of a less number of cois than has 
heretofore been considered necessary. 
The chlick proper may be mounted in any 

Suitable nannel and herein is secured to al 
Barried by a driving gear 40. Rotation of 
tle gear turns the chuck about a vertical 
axis Which is the center of the coils as Well 
as the grooves or rings. The coils are con 
nected one by a lead 42 to a contaet 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 5i 
to a Suitable source of current 56, The gen 

1,568,024 

eral Operation of the chuck should be ewi 
dent Without further description. 
Having thus described one embodiment 

Of my invention but without liniting ny 
self thereto, What I clain and desire by 
Letter's Patent to secure is: 

I. A. magnetic holding device conprising, 
in combination, a magnetic body laving 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 nagnetic flux, a 
portion of the body adjacent to the Work 
holding iace, and Within the circuit, consti 
tuting a magnetic shunt, said portion haying 
a Varying thickness, said body presenting at 
intervals recesses sep: rated by nagnetic 
connections leading fron stil shint portion 
to Said face, tlhereby to divert a part of the 
magnetic flux fron the magnetic circuit anal 
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 nagnetic body having a. 
Work-holding face, means associated with 
the body for producing a magnetic flux to 
hold magnetic material on said work-holl 
ing face, Said body proyiding 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 
Brovision to divet part of the magnetic 
flux froin the magnetic circuit and to com 
pel the Sane to flow through the nagnetic 
pieces to be held While the remaining flux 
flows through said shunt portion. 

3. A magnetic holding device comprising, 
in Combination, a magnetizing coil, and a 
magnetic body having a Work-holding face, 
forning 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 redlce the effec. 
tive Cross-sectional area of the magnetic 
nas at a potion of the magnetic circuit, 
thereby to conpel a portion of the lines of 
force to pass into the material held, the 
latter thereby forning a part of the mag 
netig circuit, that portion of the body with 
in the couplete circuit and adjacent to said 
WOrkholding face, providing a shunt, and 
tapering along said Work-holding face. 

4. A., ulagnetic bolding 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 proyiding 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 diferent 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 is received, said body pre 
senting Within itself a complete circuit for 
the magnetic fiux, a portion of the body adl 
jacent to the Work-holding face, and Withiin 
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 saine to flow through the magnetic 
pieces to be held, while the remaining fluX 
fows 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 coresponding 
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 received, 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 
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 
Which are outside of Said area of said coil. 

S. 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 
loiding 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 circuit 
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 
yond the area of said coil. a 

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

HENIRY K. SPENCER. 
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