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This invention relates to improvementS in 
magnetic socket wrenches of the type in which a 
magnet is employed for holding a nut, bolt, Screw 
or other article which is to be rotated. 
One of the objects of this invention is to pro 

vide a socket wrench of this type with a magnet 
which is slidably mounted in the shank of the 
wrench in such a manner that very little pres 
Sure of the article being held and rotated is ex 
erted against the magnet. 
Another object is to provide a socket Wrench 

of this type in which the magnet is yieldingly 
held in its outer position to engage the article 
to be rotated, and in which the magnet may move 
into the socket against the action of the yielding 
means as the article which is being rotated ad 
vances into the Socket. 
A further object is to provide a construction of 

this type in which the magnet is arranged within 
a non-magnetic sleeve Which Surrounds a Suffis 
cient portion of the magnet to insulate it from 
the hollow shaft or shank in which it is arranged; 
also to provide a spring which is constructed to 
bear against the non-magnetic sleeve of the mag 
net to urge the magnet into its outer position; 
also to Secure within the bore of the socket Wrench 
a bushing of non-magnetic material which forms 
a stop to limit the extent to which the magnet 
Will be moved by the Spring into its Outer posia. 
tion. 
Other objects and advantages will be apparent 

from the following description of one embodi 
ment of the invention and the novel features will 
be particularly pointed out hereinafter in con 
nection. With the appended claims. 
In the accompanying drawings: 
Fig. 1 is a longitudinal central sectional view 

of a socket wrench embodying this invention. 
Fig. 2 is an end elevation thereof. 
Fig. 3 is transverse, sectional elevation thereof, 

on line 3-3, Fig. i. 
Fig. 4 is an elevation, partly in section, showing 

the magnet and the sleeve which is secured to the magnet. 
In the particular embodiment of this invention 

illustrated by way of example, 5 represents a 
portion of a shank of a socket wrench which is 
preferably, at least in part, of tubular hollow 
cylindrical form. Only the outer end portion of 
the shank is shown in the drawing, and it will 
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be understood that the other end of the shank 
may be provided with suitable riheans for turning 
the same about its axis, either manually or by 
means of a power operated mechanism. The 
outer end of the shank may, if desired, be some 
what enlarged, as shown at 6 and as shown, is 
formed integrally with the shank 5. This outer 
end of the shank is provided with an interior 
surface which may be hexagonal or of other non 
circular form and into which an article to be 
turned, such as a nut or head of a screw 7, may 
extead so that the article will be rotated when the 
Shank 5 is rotated about its axis. 

8 represents a permanent magnet which, in the 
construction shown, is of the bar type having the 
opposite poles thereof at the opposite ends of 
the magnet, or if desired, the outer end of the 
magnet may be formed and magnetized so that 
both poles are at this end of the magnet. This 
magnet may be "of any suitable cross sectional - 
Shape, for example, circulai, as in the construc 
tion illustrated, and is slidably arranged within 
the hollow Shank 5 with one end portion thereof 
extending into the enlargement 6 thereof to hold 
the nut, screw or other article by magaetic 
force. 
The imagnet 8 is partly surrounded by a sleeve 

10 of non-magnetic material, such for example as 
brotize, braSS or certain types of stainless Steel. 
The sleeve 0 is rigidly secured to the magnet 8 
in any suitable manner, such for example as by 
means of a driving fit. A considerable portion of 
the outer end of the magnet extends beyond the 
sleeve to and a lesser portion of the inner end 
of the magnet extends beyond this sleeve. 

Suitable means are provided for limiting the 
extent to which the magnet and sleeve can move 
outwardly toward the outer end of the shank, and 
for this pirpose, a bushing 2 is provided which 
is of non-magnetic material and which is suitably 
secured to the shahik 5 at the inner eind of the 
bore thereof. When this bashing is secured in 
place, it will be obvicus on an inspection of Fig. 1, 
that the bishing cooperates with the sleeve fe 
of the magnet to form a 'stop to limit the extent 
to which the sleeve i-9 and magnet 8 held thereby 
may nilove with reference to the hollow shark 5. 
The magnet is yieläingly urged into its outer 
position in any suitable finainner, and in the con 

50 struction shown by way of example, the inher end 
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of the sleeve 0 is engaged by a coil spring 4, the 
inner end of which may seat on the inner end of 
the bore of the hollow sleeve part 5 of the shank, 
and the outer end of the spring engages the inner 
end of the sleeve to about the magnet 8. The 
Spring is, consequently, confined in correct en 
gagement with the inner end of the sleeve 0 by 
Ineans of the adjacent end of the magnet which 
extends slightly beyond the inner end of the 
sleeve, and therefore, serves to center the spring 
f4 in reference to the sleeve O. 
The sleeve O is provided at the outer end 

thereof with an outwardly extending, conical face 
6, and the bushing 2 is preferably provided 

with a correspondingly shaped, inner conical sur 
face T. These two conical surfaces serve to 
center the sleeve O and the magnet 8 with refer 
ence to the hollow shank 5, so that the outer end 
of the magnet will be arranged substantially cen 
trally in the inner, non-circular bore of the en 
larged end 6 of the shank. 

Since the sleeve to and bushing f2 are both 
made of non-magnetic material, the shank 5 and 
the extension 6 thereof may be made of mag 
netic material. Consequently, when the nut, 
bolt or screw 7 is arranged within the enlarge 
ment 6 of the shank, this nut or head will be 
Subjected to the maximum magnetic force and 
if the magnet has its poles at its opposite ends, 
the magnetic circuit will extend from the outer 
end of the magnet through the nut or head 7 to 
the part 6 and the shank to the other end of 
the magnet. The spring 4 is preferably made 
of magnetic material, so that some of the mag 
netic flux will pass from the shank through the 
Spring adjacent the magnet 8. By providing a 
magnetic circuit which is substantially free from 
air gaps, the article is held by the maximum 
force which the magnet can exert. 

In the use of the socket wrench described, the 
article 7 is inserted into the non-circular bore 
of the sleeve and is held within this bore by the 
magnet 8. However, when pressure is applied 
by the article against the magnet, it will move 
inwardly into the hollow shank 5 against the 
action of the spring 4 to any desired extent, so 
that no material pressure will be exerted against 
the magnet. Since magnets of the high powered 
type, such as those of Alnico alloy, are quite 
brittle, this spring backing of the magnet Will 
prevent damage to the magnet when force is 
applied to the same by means of the nut or other 
article. Furthermore, the construction of the 
Wrench is such that if a nut is held in the socket 
to be applied to a threaded bolt or stud, after i. 
the end of the bolt or stud projects beyond the 
nut, this end may enter into and through the 
bushing 2, with the result that the magnet 8 
Will be pushed farther into the hollow Shank 
against the action of the Spring 4 without dam 
age to the magnet. When the Socket Wrench is 
withdrawn from the nut or other article, the 
Spring will again force the magnet into its outer 
position, shown in Fig. 1, for cooperation with 
another article, and the inclined faces f5 and 7 
of the sleeve and bushing Will tend to center the 
magnet within the shank 5 and extension 6 
thereof. Furthermore, during the movement of 
the magnet back and forth in the hollow shank 
5, the magnet will be held out of contact with 
the hollow shank, and any wear resulting from 
the movement of the magnet back and forth 
into and out of the hollow Shank Will be taken 
by the sleeve O. The sleeve, furthermore, serves 
to center the magnet in the Wrench. 
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4. 
The term "non-magnetic' is herein used in 

the practical sense to designate materials of very 
low magnetic permeability. 

It will be understood that various changes in 
the details and arrangements of parts, which 
have been herein described and illustrated in 
Order to explain the nature of the invention, may 
be made by those skilled in the art within the 
principle and scope of the invention as expressed 
in the appended claims. 

I claim as my invention: 
1. A SOcket Wrench including a hollow Shank 

made of a material permeable to magnetism and 
provided at the outer end thereof with an in 
ternal non-circular bore for receiving the articles 
to be rotated by the wrench, a magnet slidable 
in Said Shank, a sleeve of non-magnetic material 
covering only a portion of said magnet and CO 
operating with said hollow shank to guide the 
magnet in its movement lengthwise within Said 
shank, a bushing of non-magnetic material 
through which a non-covered portion of Said 
magnet may pass and which is secured to Said 
shank and cooperates with said sleeve to limit 
the extent to which said magnet may move out 
Wardly in said shank, and Spring means arranged 
in said hollow shank and urging said magnet 
into its outer position and permitting said mag 
net to be moved into said shank. 

2. A socket Wrench including a hollow Shank 
made of a material permeable to magnetism and 
provided at the outer end thereof with an in 
ternal non-circular bore for receiving the articles 
to be rotated by the wrench, a magnet slidable 
in said shank, a sleeve of non-magnetic material 
extending about a portion of said magnet and 
cooperating with said hollow shank to guide the 
magnet in its movement lengthwise within Said 
Shank, said magnet extending at its inner end 

in beyond said sleeve, a coil spring in Said hollow 
shank made of material permeable to magnetism 
and having the outer end thereof engaging said 
sleeve and extending about the end of the mag 
net which projects beyond said sleeve, the other 
end of the spring being seated in said sleeve and 
forming a part of a magnetic circuit which in 
cludes the articles being held by the magnet. 

3. A socket wrench including a hollow shank 
made of a material permeable to magnetism and 
provided at the outer end thereof with an internal 
non-circular bore for receiving the articles to 
be rotated by the wrench, a magnet slidable in 
said shank, a sleeve of non-magnetic material 
extending about a portion of Said magnet and Co 
operating with said hollow shank to guide the 
magnet in its movement lengthwise within said 
shank, said magnet extending at its inner end 
beyond said sleeve, a coil spring in Said hollow 
shank made of material permeable to magnetism 
and having the outer end thereof engaging Said 
sleeve and extending about the end of the mag 
net which projects beyond said sleeve, the in 
wardly extending end of the magnet and said 
sleeve forming an annular seat in which the 
Outer end of said coil spring is seated. 

4. A socket Wrench including a hollow shank 
provided at the outer end thereof with an in 
ternal non-circular bore for receiving the 
articles to be rotated by the Wrench, a magnet 
slidable in said shank and having the outer end 
thereof extending into said non-circular bore 
when said magnet is in its outer position, resilient 
means urging said magnet into its outer position 
and permitting said magnet to move into said 
hollow shank, a sleeve of non-magnetic material 
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secured to and covering only that portion of said 
magnet remote from said outer end thereof, and 
stop means in the form of a bushing of non 
magnetic material secured within said hollow 
shank, said sleeve cooperating with said bushing 
to limit the extent to which said magnet may 
move outwardly in said Shank. 

5. A socket wrench according to claim 4, in 
which said bushing and said sleeve are provided 
with cooperating tapering faces converging tor 
Ward the axis of the Wrench which Serve to Cen 
ter the magnet in said hollow shank when said 
magnet is in its Outer position. 

FREDERICK C. CARK, 
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