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The present invention concerns a magnetic retrieving 
device. This is a special device for magnetically retriev 
ing magnetic objects from a bore, particularly for retriev 
ing broken drill bits, portions thereof or other iron ob 
jects from bore holes, especially from oil Wells. 

Magnetic retrieving devices of this general kind are 
known and comprise a metallic head which is attachable 
to motion producing means e.g. boring rods or drill 
poles and comprise a magnet system. However, conven 
tionally the magnets of such a magnet System are SO con 
nected with the head that the attractive force of the 
magnet system is concentrated along an annular surface 
extending along the circumference of the head. Conse 
quently, the magnetic field is comparatively weak in the 
center area of the system. Therefore, objects attracted 
by the magnetic field of the magnet system e.g. parts of 
a broken drill bit are held by magnetic attraction only in 
the annular area along the outer edge of the head. Of 
course, in this area the surface where attraction and con 
tact with the object exists is small so that during the move 
ment of the retriever device by pulling it out of the bore 
the danger and likelihood exists that the objects Sup 
ported by the magnet system are stripped off or dropped off 
from the retrieving device. This is very inconvenient and 
reduces the efficiency of the device almost to uselessness. 
Another weakness of known arrangements as mentioned 

above is due to the fact that the magnetic circuit in the 
magnet system is not completely or sufficiently closed. 
As a consequence, the danger exists that the permanent 
magnets of the system become gradually de-magnetized. 

It is therefore an object of this invention to provide 
for a magnetic retrieving device which is free of the 
disadvantages of known systems. 

It is another object of this invention to provide for a 
magnetic retrieving device as set forth which is highly 
efficient and comparatively simple in construction. 
With above objects in view the invention includes a de 

vice attachable to motion producing means for magnetical 
ly retrieving magnetic objects from a bore, particularly 
from an oil well, comprising, in combination, head body 
means having a longitudinal axis including attachment 
means at the rear end thereof for attaching the body means 
to the motion producing means and including receptacle 
means at the front end thereof, permanent magnet means 
mounted in the receptacle means and comprising at least 
one pair of permanent magnets oriented with their mag 
netic axes transversely of the longitudinal axis, each of 
the magnets having an inwardly facing pole face and an 
outwardly facing pole face, the inwardly facing pole faces 
of the magnets, respectively, being spaced from the longi 
tudinal axis and also diametrically from each other, and 
a plurality of pole shoe means mounted in engagement at 
least with the inwardly facing pole faces of the magnets, 
respectively, and spaced from each other in direction trans 
verse of the longitudinal axis, the pole shoe means ex 
tending in axial direction of the body means up to a 
transverse plane which defines the forward end of the 
entire device. 

Because in this system magnets or groups of magnets 
are arranged so as to have diametrically opposed inward 
ly facing pole faces near the central axis of the device, 
said pole faces being supplemented by pole shoes extend 
ing up to the forward end of the whole device, the strength 
of the magnetic field is rather concentrated near the cen 
ter of the front face of the device so that it can be ex 
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2 
pected that objects to be retrieved will be attracted to 
the center of the device and held there by magnetic attrac 
tion. In this manner, the danger of risking the attracted 
pieces to be retrieved being stripped off during the re 
innoval from the bore is practically eliminated. This is of 
great importance and decisive for the practical value of 
a retrieving device of this kind because fragments with 
sharp edges, unless they are held near the center of the 
device, have the tendency of being caught by, or inter 
fering with, the walls of the bore. 
The novel features which are considered as character 

istic for the invention are set forth in particular in the 
appended claims. The invention itself, however, both as 
to its construction and its method of operation, together 
With additional objects and advantages thereof, will be 
best understood from the following description of specific 
embodiments when read in connection with the accom 
panying drawing, in which: 

FIG. 1 is an elevation, partly in axial section, of a 
retrieving device according to the invention; and 
FIG. 2 is a plan view of the device according to FIG. 1 

showing the forward face thereof. 
The illustrated embodiment of the invention comprises 

a head body of substantially cylindrical shape which 
may be attached to any suitable motion producing means 
e.g. to bore rods or drill poles by means of either a cy 
lindrical thread 1a or a tapered thread 1b arranged at the 
rear end of the head body 1. The forward end of the 
illustrated device contains a magnet system which is 
mounted or held in a receptacle arranged at the forward 
end of the body 1. In the particular embodiment the re 
ceptacle is formed by a tubular member 2 attached to 
the body 1 by any suitable means and forming a forward 
extension thereof. The magnet system consists of at least 
one pair of permanent magnets, preferably in accordance 
with FIG. 1 of a pair of groups of permanent magnets 3 
and 4 which have their magnetic axes oriented dia 
metrically across the longitudinal axis of the body 1, in 
each group a plurality of individual permanent magnets 
being Superimposed over each other in axial direction of 
the body and in parallel with each other. Each magnet and 
consequently each group of magnets 3 and 4 has an in 
Wardly facing pole face of one polarity as indicated and 
an outwardly facing pole face of opposite polarity as in 
dicated. The inwardly facing pole faces of the two groups 
3 and 4 face each other and are spaced from each other 
So that there is room left for pole shoes 5 and 6 engag 
ing, respectively, the inwardly facing pole faces of the 
magnet groups 3 and 4. Also the pole shoes 5 and 6 
are spaced from each other and from the central axis of 
the arrangement as can be seen more clearly from FIG. 
2 so as to form a magnetic gap between the pole shoes 
5 and 6 not bridged by magnetizable material. The out 
wardly facing pole faces of the magnet groups 3 and 4 
are in intimate contact with a corresponding inner sur 
face portion of the tubular member 2. Screws 9 may be 
provided for holding the pole shoes and the magnets in 
correct position relative to the member 2. 

Preferably the thickness of the pole shoes 5 and 6 
should increase in direction toward the forward end of the 
device as is illustrated by FIG. 1. 

For obvious reasons, the pole shoes 5 and 6 as well as 
the tubular member 2 and the body 1 should be of mag 
netic material so that a most efficient and satisfactory mag 
netic circuit with respect to the permanent magnet system 
is established. 
As shown by FIG. 1 the pole shoes 5 and 6 as well as 

the tubular member 2 extend in forward direction up to 
a transverse plane which constitutes the forward end of 
the entire device. 

It will be understood readily that the illustrated magnet 
System creates a very strong concentration of a magnetic 
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field around the center of the forward end face of the de 
vice. Consequently, the desired result is achieved that 
magnetic objects encountered by the retrieving device 
when the latter is lowered or otherwise entered into a bore 
will be attracted mostly to the central area of the front 
face of the device where they will be held most satisfac 
torily by contact with the substantial area of the forward 
ends of the pole shoes 5 and 6. Therefore the danger of 
portions of the attracted object projecting beyond the 
outer edge of the tubular member 2 is practically elimi 
nated. 
While in the illustrated embodiment only one pair of 

groups of permanent magnets 3 and 4 is shown, it will be 
understood that the number of such pairs of groups or of 
magnets could be increased provided that in each pair the 
inwardly facing pole faces are arranged so as to be dia 
metrically opposed to each other. 

In certain cases it is desirable to fill the inner space of 
the receptacle, where this space is not occupied by pole 
shoes and magnets, with some non-magnetic material 7 as 
shown. Moreover, it is sometimes desirable to provide 
for at least one channel 8 in axial direction passing 
through the entire device so that flushing liquid may be 
introduced into or passed through the device whenever 
desired. 

It will be understood that each of the elements described 
above, or two or more together may also find a useful 
application in other types of a device for magnetically 
retrieving magnetic objects from a bore differing from the 
types described above. 
While the invention has been illustrated and described 

as embodied in a device for magnetically retrieving mag 
netic objects from a bore comprising permanent magnet 
means in a very specific arrangement, it is not intended to 
be limited to the details shown, since various modifications 
and structural changes may be made without departing 
in any way from the spirit of the present invention. 

Without further analysis, the foregoing will so fully 
reveal the gist of the present invention that others can, 
by applying current knowledge readily adapt it for vari 
ous applications without omitting features that, from the 
standpoint of prior art, fairly constitute essential charac 
teristics of the generic or specific aspects of this invention 
and, therefore, such adaptations should and are intended to 
be comprehended within the meaning and range of equiv 
alence of the following claims. 
What is claimed as new and desired to be secured by 

Letters Patent is: 
1. A device attachable to motion producing means for 

magnetically retrieving magnetic objects from a bore, par 
ticularly from an oil well, comprising, in combination, 
head body means having a longitudinal axis including at 
tachment means at the rear end thereof for attaching said 
body means to the motion producing means and including 
receptacle means at the front end thereof; permanent 
magnet means mounted in said receptacle means and com 
prising at least one pair of permanent magnets oriented 
with their magnetic axes transversely of said longitudinal 
axis, each of said magnets having an inwardly facing pole 
face and an outwardly facing pole face, said inwardly 
facing pole faces of said magnets, respectively being spaced 
from said longitudinal axis and also diametrically from 
each other, said inwardly facing diametrically opposite 
pole faces of said pair of permanent magnets having dif 
ferent polarities; and a plurality of pole shoe means 
mounted in engagement at least with said inwardly facing 
pole faces of said magnets, respectively, and spaced from 
each other in direction transverse of said longitudinal axis, 
said pole shoe means extending in axial direction of said 
body means to the front face the entire device and forming 
between themselves a magnetic gap extending to and open 
ing in said front face. 

2. A device attachable to motion producing means for 
magnetically retrieving magnetic objects from a bore, par 
ticularly from an oil well, comprising, in combination, 
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4. 
substantially cylindrical head body means made of mag 
netic material having a longitudinal axis including at 
tachment means at the rear end thereof for attaching said 
body means to the motion producing means and including 
receptacle means at the front end thereof; permanent mag 
net means mounted in said receptacle means and compris 
ing at least one pair of permanent magnets oriented with 
their magnetic axes transversely of said longitudinal axis, 
each of said magnets having an inwardly facing pole face 
and an outwardly facing pole face, said inwardly facing 
pole faces of said magnets, respectively, being spaced 
from said longitudinal axis and also diametrically from 
each other, said inwardly facing diametrically opposite 
pole faces of said pair of permanent magnets having differ 
ent polarities; and a plurality of pole shoe means made of 
magnetic material mounted in engagement at least with 
said inwardly facing pole faces of said magnets, respec 
tively, and spaced from each other in direction transverse 
of said longitudinal axis, said pole shoe means extending 
in axial direction of said body means to the front face of 
the entire device and forming between themselves a mag 
netic gap extending to and opening in said front face. 

3. A device attachable to motion producing means 
for magnetically retrieving magnetic objects from a bore, 
particularly from an oil well, comprising, in combina 
tion, substantially cylindrical head body means made of 
magnetic material having a longitudinal axis including 
attachment means at the rear end thereof for attaching 
said body means to the motion producing means and in 
cluding receptacle means including a tubular member of 
magnetic material constituting a forward extension of the 
remainder of said body means at the front end thereof; 
permanent magnet means mounted in said receptacle 
means and comprising at least one pair of permanent 
magnets oriented with their magnetic axes transversely of 
said longitudinal axis, each of said magnets having an 
inwardly facing pole face and an outwardly facing pole 
face, said inwardly facing pole faces of said magnets, 
respectively, being spaced from said longitudinal axis and 
also diametrically from each other, said outwardly facing 
pole faces being in engagement with the inside of said 
tubular member; and a plurality of pole shoe means made 
of magnetic material mounted in engagement at least with 
said inwardly facing pole faces of said magnets, respec 
tively, and spaced from each other in direction trans 
verse of said longidutinal axis, said pole shoe means ex 
tending in axial direction of said body means up to a 
transverse plane which defines the forward end of the 
entire device. 

4. A device attachable to motion producing means for 
magnetically retrieving magnetic objects from a bore, 
particularly from an oil well, comprising, in combination, 
substantially cylindrical head body means made of mag 
netic material having a longitudinal axis including attach 
ment means at the rear end thereof for attaching said 
body means to the motion producing means and including 
receptacle means including a tubular member of magnetic 
material constituting a forward extension of the remain 
der of said body means at the front end thereof; perman 
ent magnet means mounted in said receptacle means and 
comprising at least one pair of groups of permanent mag 
nets, each group comprising a plurality of magnets super 
imposed in parallel array in the direction of said longi 
tudinal axis and oriented with their magnetic axes trans 
versely of said longitudinal axis, each of said groups of 
magnets having an inwardly facing pole face and an out 
Wardly facing pole face, said inwardly facing pole faces 
of Said groups of magnets, respectively, being spaced from 
Said longitudinal axis and also diametrically from each 
other, Said outwardly facing pole faces being in engage 
ment with the inside of said tubular member; and a 
plurality of pole shoe means made of magnetic material 
mounted in engagement at least with said inwardly facing 
pole faces of said groups of magnets, respectively, and 
Spaced from each other in direction transverse of said 
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longitudinal axis, said pole shoe means extending in axial 
direction of said body means up to a transverse plane 
which defines the forward end of the entire device. 

5. A device attachable to motion producing means for 
magnetically retrieving magnetic objects from a bore, 
particularly from an oil well, comprising, in combination, 
head body means having a longitudinal axis including 
attachment means at the rear end thereof for attaching 
said body means to the motion producing means and 
including receptacle means at the front end thereof; per 
manent magnet means mounted in said receptacle means 
and comprising at least one pair of permanent magnets 
oriented with their magnetic axes transversely of said 
longitudinal axis, each of said magnets having an inward 
ly facing pole face and an outwardly facing pole face, 
said inwardly facing pole faces of said magnets respec 
tively, being spaced from said longitudinal axis and also 
diametrically from each other; and a plurality of pole 
shoe means mounted in engagement at least with said 
inwardly facing pole faces of said magnets, respectively, 
and spaced from each other in direction transverse of said 
longitudinal axis, said pole shoe means extending in axial 
direction of said body means up to a transverse plane 
which defines the forward end of the entire device and in 
creasing toward said forward end in thickness transverse 
of said longitudinal axis. 

6. A device attachable to motion producing means 
for magnetically retrieving magnetic objects from a bore, 
particularly from an oil well, comprising, in combination, 
Substantially cylindrical head body means made of mag 
netic material having a longitudinal axis including attach 
ment means at the rear end thereof for attaching said 
body means to the motion producing means and including 
receptacle means at the front end thereof; permanent 
magnet means mounted in said receptacle means and 
comprising at least one pair of permanent magnets ori 
ented with their magnetic axes transversely of said longi 
tudinal axis, each of said magnets having an inwardly fac 
ing pole face and an outwardly facing pole face, said in 
Wardly facing pole faces of said magnets, respectively, 
being spaced from said longitudinal axis and also dia 
metrically from each other; and a plurality of pole shoe 
means made of magnetic material mounted in engage 
ment at least with said inwardly facing pole faces of said 
magnets, respectively, and spaced from each other in 
direction transverse of said longitudinal axis, said pole 
shoe means extending in axial direction of said body 
means up to a transverse plane which defines the forward 
end of the entire device and increasing toward said for 
Ward end in thickness transverse of said longitudinal axis. 

7. A device attachable to motion producing means for magnetically retrieving magnetic objects from a bore, 
particularly from an oil well, comprising, in combination, 
Substantially cylindrical head body means made of mag. 
netic material having a longitudinal axis including attach 
ment means at the rear end thereof for attaching said 
body means to the motion producing means and includ 
ing receptacle means including a tubular member of mag 
netic material constituting a forward extension of the re 
mainder of said body means at the front end thereof; 
permanent magnet means mounted in said receptacle 
(means and comprising at least one pair of permanent mag 
nets Oriented with their magnetic axes transversely of said 
longitudinal axis, each of said magnets having an inwardly 
facing pole face and an outwardly facing pole face, said 
inwardly facing pole faces of said magnets, respectively, 
being spaced from said longitudinal axis and also dia 
metrically from each other, said outwardly facing pole 
faces being in engagement with the inside of said tubular 
member; and a plurality of pole shoe means made of 
magnetic material mounted in engagement at least with 
said inwardly facing pole faces of said magnets, respec 
tively, and spaced from each other in direction transverse 
of Said longitudinal axis, said pole shoe means extending 
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6 
in axial direction of said body means up to a transverse 
plane which defines the forward end of the entire device 
and increasing toward said forward end in thickness 
transverse of said longitudinal axis. 

8. A device attachable to motion producing means for 
magnetically retrieving magnetic objects from a bore, par 
ticularly from an oil well, comprising, in combination, 
Substantially cylindrical head body means made of mag 
netic material having a longitudinal axis including attach 
ment means at the rear end thereof for attaching said body 
means to the motion producing means and including re 
ceptacle means including a tubular member of magnetic 
material constituting a forward extension of the remainder 
of said body means at the front end thereof; permanent 
magnet means mounted in said receptacle means and com 
prising at least one pair of groups of permanent magnets, 
each group comprising a plurality of magnets superim 
posed in parallel array in the direction of said longitudinal 
axis and oriented with their magnetic axes transversely of 
said longitudinal axis, each of said groups of magnets 
having an inwardly facing pole face and an outwardly 
facing pole face, said inwardly facing pole faces of said 
groups of magnets, respectively, being spaced from said 
longitudinal axis and also diametrically from each other, 
said outwardly facing pole faces being in engagement with 
the inside of said tubular member; and a plurality of pole 
shoe means made of magnetic material mounted in en 
gagement at least with said inwardly facing pole faces of 
said groups of magnets, respectively, and spaced from 
each other in direction transverse of said longitudinal axis, 
said pole shoe means extending in axial direction of said 
body means up to a transverse plane which defines the 
forward end of the entire device and increasing toward 
said forward end in thickness transverse of said longi 
tudinal axis. 

9. A device as claimed in claim 1, wherein said head 
body means includes portions of non-magnetic material 
substantially filling the space left within said receptacle 
means between and around said permanent magnet and 
pole shoe means. 

10. A device as claimed in claim 2, wherein said head 
body means includes portions of non-magnetic material 
substantially filling the space left within said receptacle 
means between and around said permanent magnet and 
pole shoe means. 

11. A device as claimed in claim 3, wherein said head 
body means includes portions of non-magnetic material 
substantially filling the space left within said receptacle 
means between and around said permanent magnet and 
pole shoe means. 

12. A device as claimed in claim 4, wherein said head 
body means includes portions of non-magnetic material 
substantially filling the space left within said receptacle 
means between and around said permanent magnet and 
pole shoe means. 

13. A device as claimed in claim 5, wherein said head 
body means includes portions of non-magnetic material 
substantially filling the space left within said receptacle 
means between and around said permanent magnet and 
pole shoe means. 

14. A device as claimed in claim 7, wherein said head 
body means includes portions of non-magnetic material 
substantially filling the space left within said receptacle 
means between and around said permanent magnet and 
pole shoe means. 

15. A device as claimed in claim 9, wherein said head 
body means are provided with an axial channel for intro 
ducing flushing liquid. 

16. A device as claimed in claim 10, wherein said head 
body means are provided with an axial channel for intro 
ducing flushing liquid. 

17. A device as claimed in claim 11, wherein said head 
body means are provided with an axial channel for intro 
ducing flushing liquid. 
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18. A device as claimed in claim 12, wherein said head 
body means are provided with an axial channel for intro 
ducing flushing liquid. 

19. A device as claimed in claim 13, wherein said head 
body means are provided with an axial channel for intro 
ducing flushing liquid. 

20. A device as claimed in claim 14, wherein said head 
body means are provided with an axial channel for intro 
ducing flushing liquid. 
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