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This invention relates to adjustable mandrels for re 
leasably securing a spool, reel, or the like, to a rotary 
shaft. 

Mandrels for this purpose are mounted on the shaft 
for rotation therewith and are commonly provided with 
adjustable means for expanding the mandrel against the 
wall of the axial bore or hole in the spool, in order to 
lock the spool to the shaft. However, such devices as 
made heretofore, so far as I am aware, have not combined 
all of the desired properties of such devices, particularly 
simplicity of construction and ease and rapidity of opera 
tion to secure the spool firmly to the shaft or release the 
spool from the shaft. 
The principal object of the present invention is to 

provide an adjustable mandrel of the type described 
which combines these and other desired properties. 

According to the present invention, the rotary shaft 
has a forwardly tapering end portion located within a 
split sleeve which has an internal taper complementary 
to the taper of the shaft end portion. This sleeve is split 
longitudinally to form a plurality of separate longitudinal 
segments, the peripheral surfaces of which form a sub 
stantially cylindrical profile. These peripheral surfaces 
are recessed to form a generally annular groove in the 
sleeve and this groove receives a retainer in the form 
of an O-ring of spring metal which is cut to form a 
gap in the ring and thereby permit it to expand and con 
tract. The front end portions of the sleeve segments 
surround a reduced extension of the smaller end of 
the tapered portion of the shaft and are recessed internally 
to form a generally annular recess surrounding this 
extension. An adjustment member is threaded on the 
reduced extension within the split sleeve and has an 
external flange located in the internal annular recess 
of the sleeve segments. Preferably, a collar is rotatable 
with the shaft at the rear end of its tapered portion (at 
the larger end of that portion) and forms with the shaft 
an annular space opening forwardly toward the Smaller 
end of the tapered portion, the sleeve segments having 
their rear end portions retained in this annular space. 
With this construction, the sleeve segments are held 

in assembled relation on the tapered end portion of the 
shaft by the spring action of the O-ring, and the collar 
surrounding the rear ends of the sleeve Segments serves 
to limit radial displacements of the segments from the 
shaft while allowing longitudinal movements of the seg 
ments along the shaft. When the adjustment member 
is screwed in one direction on the reduced extension, it 
moves the sleeve segments rearwardly along the tapered 
end portion of the shaft so as to expand the sleeve against 
the wall of the spool bore by a camming action between 
the tapered end portion of the shaft and the comple 
mentary internal taper of the sleeve segments, the O-ring 
being yieldable to accommodate this expansion. Con 
versely, when the adjustment member is screwed in 
the opposite direction, it draws the sleeve segments 
forwardly so that the O-ring contracts the split sleeve and 
thereby releases the spool from the mandrel and shaft. 
For a better understanding of the invention, reference 

may be had to the accompanying drawing in which: 
FIG. 1 is a longitudinal sectional view of a preferred 

form of the new mandrel, showing a spool (in outline) 
secured by the mandrel to a rotary shaft, and 
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FIG. 2 is a cross sectional view on the line 2-2 in 

FIG. 1, the outline of the spool being omitted. 
Referring to the drawing, the reference numeral 10 

designates a forwardly tapered end portion of a rotary 
shaft 10a. At its front or smaller end, the tapered portion 
10 has a reduced extension 10b. A plurality of longi 
tudinal segments 11 are mounted on the tapered end 
portion 10 of the shaft and form a longitudinally split 
sleeve having an internal taper complementary to the 
taper of the shaft portion 10. As shown, the split sleeve 
has three longitudinal segments 11, although the number 
of these segments may vary. The peripheral surfaces 
of the sleeve segments 11 form a substantially cylindrical 
profile corresponding generally to the profile of the axial 
bore or hole S1 in the spool S. 

Near their front ends, the sleeve segments 11 have 
transverse recesses in their peripheral surfaces, these 
recesses providing the sleeve with an annular groove 
11a which receives an O-ring 12. The ring 12 is made 
of spring metal and has a gap (not shown) so that the 
ring can expand and contract. A collar 13 is secured 
to shaft 10a for rotation therewith and surrounds the 
rear or larger end portion of the tapered part 10 with 
a clearance. Thus, the collar 13 forms with the tapered 
portion 10 an annular recess 13a which opens forwardly 
toward the small end of tapered portion 10. The annular 
recess 13a receives the rear end portions 11b of the 
sleeve segments 11, these end portions being reduced 
somewhat to form external shoulders 11c. 
An adjustment member 14 is threaded on the reduced 

extension 10b of the shaft and has an external flange 
14a received in internal recesses 11d of the sleeve seg 
ments. As shown in FIG. 1, the adjustment member 
14 projects through the front end of the split sleeve 
formed by segments 11. The projecting front end of the 
adjustment member is provided with a slot 14b for 
receiving a screw driver, whereby the adjustment member 
may be readily Screwed in either direction along the 
reduced extension 10b. 

In the operation of the adjustable mandrel, the spool 
S is first mounted loosely on the sleeve segments 11 
by inserting the front ends of these segments in the spool 
bore S and sliding the spool along these segments until 
one end of the spool abuts against the shoulder 10c 
formed by the main section 10a of the shaft. The adjust 
?ment member 14 is then screwed rearwardly on the re 
duced extension 10b so as to slide the sleeve segments 
11 rearwardly along the tapered portion 10 of the shaft. 
As a result, the split sleeve formed by segments 11 
expands against the spring action of O-ring 12, due to 
the camming action between the complementary tapered 
surfaces of the sleeve segments and the shaft portion 10. 
This action is continued until the split sleeve is expanded 
tightly against the wall of the spool bore S, the rear 
end portions 11b of the segments sliding farther into 
the collar 13 as the expanding action progresses. When 
it is desired to release the spool from shaft 10a, adjust 
ment member 14 is screwed in the opposite direction to 
move it forward on the reduced extension 10b, thereby 
drawing the sleeve segments 11 forward along tapered 
portion 10 of the shaft. During this releasing action, the 
O-ring 12 contracts so as to maintain the sleeve segments 
against tapered portion 10 of the shaft and thereby con 
tract the split sleeve. The spool S may then be readily 
removed from the contracted mandrel. 

I claim: 
1. In combination with a rotary shaft for spools, and 

the like, said shaft having a forwardly tapered end por 
tion, an adjustable mandrel comprising a split sleeve 
slidably mounted on said tapered end portion and having 
an internal taper complementary to the taper of said end 
portion, the sleeve being split longitudinally to form a 


