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[5 7] ABSTRACT, 
A magnetic retrieval device including an outer sleeve 
of cylindrical con?guration and an inner sleeve of cy 
lindrical con?guration, the inner sleeve being slidably 
mounted within the outer sleeve. The outer sleeve in» 
cludes a ?rst ?nger support mounted thereon and a slot 
contained therein and mounted just forward of the ?rst 
?nger support. A second ?nger support is mounted to 
the inner sleeve and is slidably adjustable within the 
slot of the outer sleeve. The inner sleeve includes a 
magnet mounted in the forward portion thereof, the 
inner sleeve and outer sleeve having relative movement 
by manipulation of the ?nger supports for placing the 
magnet between a ?rst position attracting particles to 
the front face of the outer sleeve and a second position 
sufficiently distant from the front face such that the 
magnetic ?eld of the magnet no longer attracts parti 
cles thereto. The outer sleeve may include a spoiler for 
preventing movement of particles along the sleeve 
upon movement of the inner sleeve. 

10 Claims, 3 Drawing Figures 
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MAGNETIC RETRIEVAL DEVICE 

This invention relates to magnetic retrieval devices 
and more particularly to a compact and highly manipu 
latable magnetic retrieval device for lifting particulate 
material. 
There is, and always has been, a general need for a 

retrieval device capable of lifting magnetically attract 
able objects, devices or materials. In the art of electro 
statographic imaging for example, the development 
system of the electrostatographic process can employ 
magnetic particulate material known as developer. In 
conventional form, development processes employ cas 
cade distribution of developer over a surface area to be 
developed. Cascade distribution results in the spread 
ing of particulate material, often in areas other than the 
developed surface, from which areas the material isde 
sirably retrievable. Prior art devices for retrievingsuch 
developer material employ brushes for cleaning the 
material out of the areas in which it has become dis 
posed, or vacuum cleaning devices for removing the 
material. However, very often the material falls within 
crevices or small areas within the machine where a 
brush or vacuum device is unable to reach. In addition, 
brushes and vacuum devices result in permanent dis 
posal of the developer material thus retrieved, thereby 
providing inefficiency and waste in operation. ‘ 
Magnetic devices are desirably employed for retriev 

ing metallic particles, and mechanical devices have 
been devised for grasping, lifting, etc. ‘Such devices 
have, however, usually employed cumbersome me 
chanical contrivances such as plungers, and other simi 
lar forms of mechanical con?gurations. Plunger de 
vices such as are typical in the prior art are inconve 
nient to manipulate with one hand, and most conven 
tionally require two hands, and the high degree of ma 
nipulatability of a magnetic retrieval device such as is 
desired in accordance with the present invention can 
vnot be realized by a retrieval device which requires two 
hands to manipulate. 

It is, therefore,v the primary object of the present in 
vention to provide a magnetic retrieval device for re 
trieving magnetically attractable material, and a struc 
tural con?guration resulting in high degree of manipu 
latability. 

It is a further object of the present invention to pro 
vide a magnetic retriever with a structural con?gura~ 
tion which will permit easy access in areas of limited 
accessibility. 
The foregoing objects are effected by means of a 

vmagnetic retrieval device including an outer sleeve. and 
an inner sleeve slidably mounted within the outer 
sleeve. The outer sleeve includes a ?rst finger support 
mounted thereon, while the inner sleeve includes a sec-. 
ond ?nger support mounted thereon. The inner and 
outer sleeves have relative motion as a result of the ma 
nipulation of said ?nger supports. A- magnetic device is 
mounted within the inner sleeve, the inner sleeve and 
the magnetic device being slidably movable within the 
outer sleeve between a ?rst position causing an attrac 
tion of magnetically attractable materials to the outer 
sleeve and a second position reducing said attraction.v 
The foregoing objects and brief description as well as 

further features and advantages of the present inven 
tion will become more apparent from the following 
more detailed description and appended drawings 
wherein: 
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2 
FIG. 1 is a perspective view of the magnetic retriever 

of the present invention, 
FIG. 2 is a side cross-sectional view of the magnetic 

retrieval device of the present invention, and 
FIG. 3 shows an alternate sectional view of the front 

end of the retriever of the present invention. 
Referring now to FIG. 1, a retrieval device shown in 

perspective is designated in its entirety by the reference 
numeral 10, and as shown includes an outer sleeve 12 
which is preferably cylindrical, and inner sleeve 14 
which is also preferably cylindrical. It is understood, 
however, that other sleeve shapes can be easily em 
ployed. The outer sleeve 12 and inner'sleeve 14 are 
concentric, inner sleeve 14 being of slightly lesser di 
ameter than the outer sleeve 12 and being adapted to 
ride along the common axis therein. The outer sleeve 
12 includes a ?rst ?nger support portion 16 whereas 
the inner sleeve 14 includes a second ?nger support 
portion 18. Mounted at one end of the inner sleeve 14 
is a magnet 20. The magnet 20 may be any suitable type 
of magnetic device, such as a barium ferrite, or other 
types of high density ceramic permanent magnetic ma 
terials. The outer sleeve 12 also includes a molded 
spoiler 22 mounted close to the front fact 24 of the 
outer sleeve 12. The retriever 10 may be formed of any 
suitable nonmagnetic material such as any suitable 
thermoplastic or thermosetting moldable material. The 
?nger supports 16 and 18 are each formed of a closed 
loop, as a complete encirclement such that pressure 
may be applied by insertion of ?ngers within the loops, 
along any interior face of the loop so as to manipulate 
sleeves 14 and 12 in the desired manner to facilitate the 
manipulation of the retriever as needed. The use of two 
fingers makes the device-l0 highly manipulatable for 
retrieval. An aperture in the form of a groove or slot 26 
is provided in the outer sleeve 12 in a position whereby 
the ?nger support 18 may be slidably positioned along 
with the inner sleeve 14 within the interior of the outer 
sleeve 12. 

In operation, when the retriever 10 is desired to be 
used, the?nger supports 16 and 18 are each spread 
apart so as to occupy a position such that the magnet 
20 is positioned close to the front face 24 of the outer 
sleeve 12. The retriever is then placed in proximity with 
the magnetic material desired to be retrieved, such as 
the magnetic developer material employed in electro 
statographic imaging, and the magnetic material will 
adhere to the front face 24 as a result of the magnetic 
attraction caused by the ?ux emananting from the mag 
net 20. 
Upon retrieving the magnetic material as desired, the 

retriever 10 may be removed from the location wherein 
the magnetic material was retrieved and placed in an 
area wherein the magnetic material will be redeposited. 
Upon reaching the area where the magnetic material is 
to be deposited, the ?nger supports 16 and 18 are ma 
nipulated such that the inner sleeve 14 'is moved from 
the position wherein the magnet is close to the front 
face 24 to the second position wherein the inner sleeve 
14 is moved closer to the rear face 28 of the outer 
sleeve 12. In this case, the magnet 20 now moves up the ' 
.sleeve 12 axially from the front face 24, thereby reduc 
ing the magnetic attraction at the front face 24, and 
causing the particles adhering to the front face 24 to 
fall therefrom. The spoiler 22, which is in the form of 
a lip or edge surrounding the outer perimeter of the 
outer sleeve 12 and which may be molded as part of the 
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manufacture thereof or physically attached thereto as 
by gluing or like adhesive, but in either event integral 
therewith, acts to prevent magnetic particles from fol 
lowing the magnetic material up the outer side of the 
sleeve 12. When the magnet is moved to its rearward 
position, magnetic particles which travel along that 
portion of the outer sleeve 12 reach the spoiler 22 and 
are retained, thereby being prevented from moving fur 
ther up the sleeve, until the magnetic attraction of the 
magnet 20 is such that the force is insufficient to hold 
the particles in position. At this point, the particles fall 
from the outer sleeve 12 into the area where it is de 
sired to place the magnetic material. In this manner, 
magnetic material may be removed from one location 
and placed in another desired location. As stated here~ 
inabove, this is particularly advantageous in an electro 
statographic imaging device. 
Because of the small size and extreme manipula 

tability provided by the use of corresponding ?nger 
holder Y16 and 18, the device may be used to retrieve 
magnetic particles from dif?cult locations. 
Referring to FIG. 2, a cross-sectional side view is il~ 

lustrated of the device shown in FIG. 1, with the excep 
tion that a compression spring has been added. In the 
embodiment shown in FIG. 2, wherein like reference 
numerals refer to like components with reference to 
FIG. 1, a compression spring 30 has been added which 
corresponds to raised portions 32, formed on the inte 
rior of the back portion 28 of the outer sleeve 12, and 
34 formed on the facing portion of the interior sleeve 
14. The spring is compressed and places an expansion 
force maintaining the magnet in its ?rst position abut 
ting theinterior of the face portion 24 of the outer 
sleeve 12. Since the spring force provides a return 
force, it is only necessary that the ?nger grips illus 
trated in FIG. 2 as 36 and 38 are formed in semi 
circular portions. It would be obvious of course to form 
finger grips 36 and 38 as linear extensions from the 
outer and inner sleeves respectively since the only re 
quirement in this embodiment is-that sufficient means 
he provided to place compressional force between the 
?nger grips 36 and 38 in order to overcome the expan 
sion force of the spring 30 which-is maintaining the 
magnet 20 against the inner portion of the face 24 of 
the outer sleeve 12. 
Referring to FIG. 3, an alternative embodiment is il 

lustrated wherein instead of a linear molded portion 
employed as the spoiler 22, a tampered section 40 is 
provided for reducing the attractive force of the mag 
netic field and preventing the particles from riding up 
the outside of the outer sleeve wall. 

It would be apparent that the retrieval device of the 
present invention may be employed to retrieve other 
magnetically attractable materials as well as the partic 
ulate materials discussed in conjunction with the fore 
going preferred embodiment. For example, large solid 
objects may be employed as retrieved objects in accor 
dance with the strength of the magnet 20 and the width 
of the face 24. 
Other variations and changes will be obviously appar 

ent to those skilled in the art. It will be understood that 
the device shown in the embodiments'herein are done 
so for purposes of illustration and that the invention 
may be modi?ed and embodied in various other forms 
without departing from the scope and the spirit of the 
invention. 
What is claimed is: 
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l. A magnetic retrieval apparatus comprising an 

outer sleeve, an inner sleeve enclosed by and slidably 
mounted within said outer sleeve, a ?rst finger support 
mounted to said outer sleeve, a second ?nger support 
mounted to said inner sleeve, said second ?nger sup 
port extendable through said outer sleeve and aligned 
with said ?rst ?nger support, said outer and inner 
sleeves having relative motion by manipulation of said 
?nger supports, and magnetic means mounted within 
said inner sleeve, said inner sleeve and said magnetic 
means slidably moveable within said outer sleeve be 
tween a ?rst position causing attraction of magnetically 
attractable materials to said outer sleeve and a second 
position reducing said attraction. 

2. The apparatus of claim 1 wherein said outer sleeve 
includes a spoiler integral with said outer sleeve, said 
spoiler operative to inhibit the motion of magnetically 
attractable materials in accordance with the motion of 
said magnetic means between said ?rst and said second 
position. 

3. The apparatus of claim 1 wherein said ?rst and 
second ?nger supports are formed as complete encir 
clements. , 

4. The apparatus of claim 1 further including a com 
pression spring mounted between‘ said inner and outer 
sleeves, said compression spring biasing said inner 
sleeve in said ?rst position. 

5. The apparatus of claim 4 wherein said ?nger sup 
ports are each formed by extension means derived from 
said inner and outer sleeves respectively, said ?nger 
supports adapted to have compressional force placed 
thereon for moving said inner sleeve against the com 
pressional force of said spring. 

6. A magnetic retrieval apparatus comprising an 
outer sleeve, said outer sleeve including a face portion, 
and a body portion, the body portion including a slot 
therein, an inner sleeve slidably mounted within said 
outer sleeve, a ?rst ?nger support mounted to said 
outer sleeve, a second ?nger support mounted to said 
inner sleeve, said second ?nger support emerging 
through said outer sleeve through said slot, said inner 
sleeve axially movable within - said outer sleeve by 
movement of said second ?nger support in said slot, 

' said outer and inner sleeves having relative motion by 
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manipulation of said ?nger supports, said inner sleeve 
and said magnetic means slidably movable within said 
outer sleeve between a ?rst position causing attraction 
of magnetically attractable materials to said outer 
sleeve face portion and a second position reducing said 
attraction. 

7. The apparatus of claim 6 wherein said outer sleeve 
includes a spoiler integral with said outer sleeve, said 
spoiler operative to inhibit the motion of magnetically 
attractable materials in accordance with the motion of 
said magnetic means between said ?rst and said second 
position. 

8. The apparatus of claim 6 wherein said ?rst and 
second ?nger supports are formed as complete encir 
clements. _ 

9. The apparatus of claim 6 further including a com 
pression spring mounted between said inner and outer 
sleeves, said compression spring biasing said inner 
sleeve in said ?rst position. -‘ . 

10. The apparatus of claim 9 wherein said ?nger sup 
ports are each formed by extension means derived from 
said‘ inner and outer sleeves respectively, said ?nger 
supports adapted to have compressional force placed 
thereon for moving said inner sleeve against the expan 
sion force of said spring. 
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