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‘ABSTRACT OF THE DISCLOSURE 
_ Permanent magnet drivers for‘ threaded fasteners, such 

as for screws, nuts and the like, employing‘an annular 
bandor strip pf thickness-oriented magnetized rubber 
bonded barium ferrite ‘disposed within or in surrounding 
relation. to the driver, and‘ insome cases, with, a portion 
of the driver forming one of the pole pieces, and utilizing 
an' annular sleeve within or vsurrounding the rubberized 
magnetic material forming the opposite pole piece. , 

T his, invention relates to driving. tools and more par 
ticularly to such tools which incorporate a permanent 
magnet for picking up and retaining fastening devices 
to be driven by the tool.‘ 
Magnetic pick up screw drivers, sockets, and the like 

are useful in holding and retaining a fastener to be driven, 
in‘ order to free the operator’s .hands of this task while 
positioning the fastener accurately in relation to the 
fastener accuratelyin relation to the driver, as in assem 
bly lineoperations. However, the permanent magnet struc 
ture ‘in such tools frequently imposes limitations on the 
design ofvthe tools and'has resulted, in some instances, 
in substantially increased costs as compared to a conven 
tio'na'l tool. For example, in screw driven bits, the magnet 
has frequently been positioned within thetool holder 
axially behind the bit making relatively ine?icient use of 
the magnetic material. In bolt clearance sockets, where 
the magnet 'is received and mounted for axial movement 
within the socket, it was commonly necessary to/shield 
themagnet with a hard non-‘magnetic alloy, such as brass, 
toprevent the magnet from shorting out on the tool body. 
Such brass sleeves imposed additional limitation in design 
as well as added expense. . ' 
‘The magnetic tools of the present invention incorporate 

a sheet-like magnetic material which is magnetically 
polarized through its thickness. In other words, the pres 
ent invention incorporates magnetic material which is 
thickness-oriented, and which is suitably associated with 
the, tool topro'vide concentric or spaced annular poles, 
providing‘ ef?cient use of the magnetic material in a 
compact tool construction. 

It is accordingly an important object of the present 
invention to, provide a magnetic tool in which there is 
formed spaced-apart concentric pole pieces and between 
which thereis a strip of thickness-oriented magnetized ma 
terial. , ' , ~ 

A more particular object of this invention is the pro 
vision, of a magnetic tool, as outlined above, in which 
one of the pole pieces is an annular, concentric sleeve 
orthe like, and in 'which the tool-body itself may com 
prise‘ one of the pole ‘pieces. ' 

Accordingly, it is an object of this invention to provide 
an improved magnetic tool construction which may be 
utilized in a wide 'variety of forms including but not 
limited to sockets for driving nuts, sheet metal fasteners, 
an'd'the like, and screw driver bits including but not 
limited to drivers for cruciform-slotted screws, and ordin 
aryvv screws. " ' 

Another object of this invention is the provision of 
a magnet assembly which is adapted for retaining fasteners 
in driving relation to a driving tool and the like, in 
which the assembly is formed with inner and outer spaced 
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2 
apart pole pieces de?ning an annular space therebetween, 
and an annular thickness-oriented magnet is received in 
the space between a pole piece. ' ' ' ‘ ' ‘f " 

These and ‘other objects‘ and advantages of the present 
invention will become apparent from the following de 
scription, the accompanying drawings and the'appended 
claims. ' ' ' " 

In the drawings: " ' ' 

‘FIG. 1 is a longitudinal section through a drive socket 
constructed according to this invention; _ ‘ 

FIG. 2~is a transverse section through the socket taken 
generally along the‘ line 2--'2' of FIG. 1; 1' ' ' 

'- FIG. 3 is a'perspective view of a typical strip of thick‘ 
ness-oriented magnetic material used in this invention 
prior to forming or shaping; ' \ ’ ' '7 

"FIG.- 4 ‘is a perspective‘ view of the material of FIG. 3 
after it has been shaped into cylinder; " ' 

'FIG. 5 is an elevational view of a screw driver bit con-' 
structed according to this'invention and showing-atypical 
fastener to be retained thereon; 
FIG. 6 is an enlarged longitudinal section through the 

magnetic assembly of FIG. 5; 
FIG. 7 is a transverse section taken generally along 

the lines 7—7 of FIG. 6; 
FIG. 8 is an elevational view of a further embodiment 

of the invention as applied to a smaller screw driver bit; 
FIG. 9 is an enlarged longitudinal section through the 

magnetic assembly of FIG. 8 with the bit shown in ele 
vation; 

FIG.v 10 is a further partial longitudinal section of the 
invention as applied to a screw driver, showing the screw 
driver elevation; and 
FIG. 11 is a modi?cation of a portion of the structure 

shown in FIG. 10 particularly adapted for retaining 
fasteners of small size. 

Referring to the ?gures of the drawings which illus 
trate preferred embodiments of the invention, a magnetic 
pick up socket 10 is shown in FIGS. 1 and 2 as having 
a body 11 of generally tubular con?guration. The socket 
shown in FIGS. 1 and 2 is of the type known as a clear 
ance socket, since it provides an opening to receive the 
threaded end of a bolt while a fastener is being driven 
on the bolt. Accordingly, the body 11 is formed with a 
forward end 12 and a rearward end 13 and a generally 
cylindrical bore 14. The forward end 12 is formed with 
a non-circular outline which, in this case, is shown as 
hexagonal. The rearward end 13 is shown as forming 
a square drive socket 15, adapted, for instance, to be 
received on the square shank of a driver. 
The socket includes forming a pair of spaced-apart, 

generally annular and axially extending pole pieces. In 
this embodiment, the body 11 forms one of the pole 
pieces, and a steel sleeve 18 received in the bore 14 forms 
the other pole piece. As shown in FIGS. 1 and 2, the 
pole pieces formed by the body 11 on the one hand, and 
by the sleeve 18 on the other, de?ne an annular space 
therebetween within which is received a strip 20 of thick 
ness-oriented magnetized material, such as as shown in 
FIGS. 3 and 4. 
The magnetized material is preferably a rubber bonded 

barium ferrite composition which has magnetic properties 
similar to those displayed by isotropic barium ferrite sin‘ 
tered magnets. A suitable material for this purpose is 
disclosed in US. Patent No. 3,211,966 and the types I 
and I-H sold under the tradename of ‘Plastiform by Ley 
lman Corporation, 5178 Crookshank Road, Cincinnati, 
Ohio. 
The characteristic feature of the material 20 is that it 

is normally magnetized through the thickness, as distin‘ 
guished from magnets in which the poles are formed at 
the longitudinal ends. Accordingly, the magnetic proper 
ties of this material may be considered as being thick 
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ness oriented. Since the, bonding material is an elasto 
meric, such as rubber, the material may be formed into 
a cylinder such as shown in FIG. 4. This is the shape 
which the material of the magnet-20 assumes when it is 
pressed into the bore 14 between the sleeve 18 and the 
body 11, substantially as shown in FIG. 2. 

Preferably, the strip making up the magnet 20 is formed 
of such a length as to ‘form a complete cylinder when en 
capsulated within the tool. However, it is within the scope 
of this invention to employ, instead, segments of a cylin 
der comprising the magnetic material 20 between the an 
nular pole pieces. _ 
The forward end 23 of the magnet 20 is shown as being 

slightly recessed inwardly of the axial end of the sleeve 
18. Also, the axial end ‘24 of the sleeve is proportioned in 
the socket opening 12 so that it comes into physical con 
tact with a fastener received within the socket. Since the 
annular socket body 11 at the socket opening 12 forms 
one of the poles of the magnet, and since the end 24 of 
the sleeve 18 forms the other, it will be seen that when 
a fastener is received in the socket, it closes the magnetic 
space between the poles, resulting in an efficient and 
powerful retaining force on the fastener. The axial open 
ing 25 formed within the sleeve 18 de?nes a clearance 
space through which the end of a bolt may be received 
while the fastener is being driven thereon. 

It will be seen from this embodiment that there is no 
relative movement between the magnetic assembly and 
the body of the tool. Once the magnetic assembly has 
been positioned in the bore 14, it becomes a permanent 
part of the tool. Further, all need for brass sleeves or 
bushings of other non-magnetic material and magnet 
positioning springs are eliminated. 

FIGS. 5-7 show the invention applied to a screw driver 
bit. In this embodiment, there is shown a bit 30 which 
is formed from hexagonal stock and has a rear driven por 
tion 31, an intermediate body portion 32 and driving 
head 35. The driving head 35 may be formed with driv 
ing wings 36, as shown in FIG. 5, to be received within 
the slotted recesses of a fastener 38. 

In this embodiment, an integral magnet assembly 40 
is shown as being received on the intermediate or central 
portion 32 of the bit 30. This magnet assembly again com~ 
prises a pair of spaced annular pole pieces including an 
inner sleeve 42 which is proportioned to be received over 
the bit 30, and an outer sleeve 44. The outer sleeve 44 is 
formed with a rearward inwardly turning end or rim 45 
de?ning an axial opening 46. 
The inner sleeve may be recessed at the rearward end 

thereof as indicated at 48 to receive snap rings 49 which ' 
engage the body of the bit 30. As shown in FIG. 6, the 
axial extent of the recess 48 is such as to permit limited 
axial movement of the assembly 40 with respect to the 
snap rings 49, so that the magnet assembly may align 
itself on the bit 30 in position to contact the fastener 38. 
This provision for such limited axial movement of the 
assembly provides a means for compensating for varia 
tions in the length of the recesses in the fasteners, and for 
the wear of the tip 36 of the bit, while always assuring 
direct contact of the terminal ends 50 and 51 of the 
sleeves 42 and 44 with the fastener 38. 

Again, as described above, a strip of thickness oriented 
magnetized ‘material 20 is vformed in the annular space de 
?ned between the sleeves 42 and 44, and forms opposite 
magnetic poles at the ends 50 and 51. Since the ends 50 
and 51 come into full contact with the head of the fastener 
38, and since the construction of the magnet assembly is 
such that there is a ‘minimum of leakage between the pole 
pieces, there results a highly efficient use of the magnetic 
force of the material 20 resulting in a compact and dura~ 
ble magnet assembly. 
The embodiment shown in FIGS. 8 and 9 is somewhat 

similar to that of FIGS. 5-7 except that this embodiment 
is particularly adapted for use where compact size is de 
sired. Accordingly, there is shown a screw driver bit 60 
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which. is formed with a hexagonal driven portion 61 and 
a generally cylindrical driving end 62 of substantially re 
duced diameter, such as for driving relatively small screws. 
In this embodiment, the magnet 20 is formed in the shape 
of a cylinder and is received directly on the cylindrical 
surface of the bit end 62 and is retained or encircled by 
a sleeve 65. ' 

The sleeve 65 has a forward tapered end 66 which may 
be rolled to reduce the cross—sectional size of the forward 
end. However, it is important that the forward end 66 
does not contact the bit and an annular clearance 67 has 
been provided to prevent shorting of the magnetic flux 
path. ' 

In the embodiment of FIGS. 8 and 9, the driving end 
of the bit 60 becomes one of the pole pieces, and the 
sleeve 65 becomes the other pole piece. This embodi 
ment has been found to be highly efficient and satisfactory 
for retaining fasteners in driivng position on the bit 60. 

In FIGS. 10 and 11 there is shown a further embodi 
ment of the invention as applied to an elongated screw 
driver shank in which the magnet assembly is slidably 
mounted on the shank of the screw driver for retaining 
a threaded fastener in spaced relation to the end of the 
screw driver initially, while permitting the screw driver 
to move into operative engagement with the fastener while 
retaining the fastener in position. In this embodiment, the 
screw driver is shown as including an elongated shank 80 
with a driven end 81 thereon adapted to be received 
within a suitable socket. The forward end of the shank 80 
is tapered and forms a screw driving blade 82. 
A ‘magnet assembly 85 is shown as being mounted over 

the shank 80 for limited axial movement thereon. For 
this purpose, the shank 80 is provided with an annular 
groove 86 and a snap ring 87 therein. The assembly 85 
includes an outer sleeve 90‘ with an inner snap ring 92 at 
the rearward end thereof engageable with the ring 87 to 
limit the extent of forward movement of the assembly 
85 on the shank 80-. The sleeve 85 may be further pro 
vided with a snap ring stop 92, and a spring 94 is received 
within the sleeve 85 in compression between the stop 92 
and the ring 97, to urge the assembly 85 forwardly, as 
shown in FIG. 10. 
The magnet assembly 85 further includes an inner 

sleeve 95 which is concentric with the sleeve 85 and 
which is ‘received generally at the forward end thereof 
and which terminates at a forward end 96. The end 96 is 
spaced ‘axially ‘inwardly of the forward end of the sleeve 
85. The material 20 is shown as being received in the 
annular space between the sleeves 95 and 85, and is spaced 
slightly inwardly of the forward end 96, as shown at 98 
in FIG. 10. 
The embodiment of FIG. 11 is similar to that of FIG. 

10 except that it shows a construction which is particularly 
adapted for use with fasteners of small size. In this em 
bodiment, the sleeve 85’ supports at its forward end 
an auxiliary pole piece member 100 which, as shown, 
comprises an annular sleeve with an inwardly turned end 
102. The inwardly turned end 102 is thus proportioned 
to engage the circumferential edge of the fastener 105 
while the inner sleeve 95’ engages the face of the fastener. 
Alternatively, the sleeve 85' may be molded or formed 
with an inwardly turned ledge so as to engage the fastener 
105. 

It will therefore be seen that this invention provides a 
compact and highly efficient magnetic tool and magnet 
assembly for such tools. The tool body itself may be 
utilized as one of the pole pieces or separate annular con 
centric pole pieces may be provided. The thickness-oriented 
magnetic material utilizes a minimum of space while maxi 
mum utilization is made of the magnetic properties thereof. 

While it is preferred that the material of the magnet 
29 be formed of flexible material, as described above, and 
magnetized through its thickness, it is within the scope 
of this invention to use cylindrical magnets of other com 
positions, such as, for example, barium ferrite ceramic 
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which are similarly thickness-oriented with respect to mag 
netic poles. The term “thickness-oriented magnetized ma 
terial” as used herein is intended to refer to any such suit 
able material formed either ?at and subsequently rolled or 
curved as by form-ing or bending, or formed initially as an 
annulus or sleeve. 
While the forms of apparatus herein described constitute 

preferred embodiments of the invention, it is to be under 
stood that the invention is not limited to these precise 
forms of apparatus, and that changes may be made therein 
within departing from the scope of the invention which 
is de?ned in the appended claims. 
What ‘is claimed is: 
1. A rotatable magnetic tool for picking up magneti 

cally attractable threaded fasteners and retaining such 
fasteners in a driving position thereon and for rotatably 
driving such fasteners, comprising a tool body having a 
fastener driving portion, means forming a pair of spaced 
apart generally annular pole pieces having terminal ends 
adjacent the driving portion of said body and de?ning 
an annular space therebetween with at least one of said 
pole pieces being proportioned to engage a fastener thereby 
and magnetically retain said fastener in said driving posi 
tion, and an annular thickness-oriented elastomeric strip 
magnet received in the said annular space between said 
pole pieces forming opposite magnetic poles at the said 
terminal ends. 

2. The tool of claim 1 in which one of said pole pieces 
includes said tool body. 

3. The tool of claim 1 in which said tool body com 
prises a screw driver bit, and in which said magnet is 
supported in circumferential relation to the bit adjacent 
the driving end thereof. 

4. The tool of claim 1 in which said tool driving portion 
comprises a socket wrench having means in said body 
forming an axial opening, said magnet being received in 
said opening, and one of said pole pieces being formed as 
a tubular sleeve received within said magnet and de?ning 
a bolt clearance space therein in generally axial align 
ment with the driving portion of said tool. 

5. The tool of claim 1 in which said pole pieces com 
prise a pair of concentric tubular sleeves received on said 
body. 

‘6. The tool of claim 1 in which said pole pieces com 
prise a pair of concentric sleeves, means closing the annu 
lar space between said sleeves at an end thereof remote 
from said tool ‘driving portion, {and means slidably mount 
ing said pole pieces on said body. ' 

7. A magnetic pick up socket wrench for picking up 
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and driving fasteners, nuts and the like com-prising a body, 5 
means adjacent one end of said body forming a driving 
portion of non-cricular outline for engaging such fastener 
and further de?ning an axial bore within said socket body, 

6 
an annular strip of elastomeric thickness-oriented mag 
netic material received in said socket body inwardly of said 
driving portion, ‘and a generally tubular pole piece received 
in said body radially inwardly of said strip and forming a 
relatively close ?t with said strip with a forward portion 
thereof positioned in said driving portion to engage a 
fastener therein and de?ning an axial clearance opening 
therethrough. 

8. A magnetic pick up screw driver comprising a driv 
ing bit having a plurality of screw driving wings formed 
on‘ one end thereof, a screw retaining magnet assembly 
on the body of said bit including an inner sleeve forming 
a ?rst pole piece and an outer sleeve forming an outer 
pole piece and de?ning an annular space therebetween, a 
strip of thickness-oriented magnetized material received 
in said annular space in surrounding relation to said ?rst 
pole piece, means on said ?rst pole piece for gripping said 
bit body and retaining ‘said magnet assembly thereon, and 
the forward edges of said pole pieces forming opposite 
annular magnet poles and being proportioned to engage 
a fastener and retain the same in driving position on said 
bit. 

9. A rotatable magnetic tool for picking up magnetically 
attractable threaded fasteners and for retaining such fas 
tensrs in a drive position thereon and for rotatably driving 
such fasteners comprising ,a tool body forming a screw 
driver bit having a driving end, means forming a pair of 
spaced apart generally concentric pole pieces with said bit 
body forming the inner of said concentric pole pieces said 
concentric pole pieces ‘defining ‘an annular space there 
between with said bit driving end being proportioned to 
engage a fastener thereon and magnetically retain said 
fastener in said driving position, and an annular thickness 
oriented elastomeric strip magnet received in said annular 
space between said pole pieces forming opposite magnetic 
pole-s at said pole pieces with said driving end of said bit 
extending beyond the end of said strip magnet. 
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