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This invention relates to a special tool for aid 
ing in the countersinking of holes in heavy gage 
metal, and more particularly to an expansible 
anchor which can be passed through a hole to 
be countersunk, automatically expanded on the 
opposite side of the workpiece to prevent its 
withdrawal therefrom, and thus used as an an 
chor for the application of the required axial 
force to the countersinking bit. The type of 
countersinking tool. With which the specifican 
chor constituting the present invention may be 
used is fully described and illustrated in my 
pending patent application Serial No. 199,071, 
filed December 4, 1950. This type of counter 
sinking tool includes an axially bored counter 
sinking bit which rotates about an axially mov 
able draw bar which extends outward beyond the 
Working end of the bit, and to which an axial 
countersinking force may be applied mechani cally. 

It is an object of this invention to provide an 
anchor Suitable for installation on the free end 
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of the drawbar of such a countersinking tool to 
aid in forcing the countersink bit axially into the 
Workpiece to accomplish the countersinking cut. 

It is a further object to provide an anchor of 
this type which utilizes the principle of the wedge 
or inclined Surface, and which is expanded in 
diameter by a slight axial movement of its draw. 
bar in a direction opposite the direction of its 
original insertion into a hole in a workpiece. 
Another object is to provide an anchor which, 

when expanded, will perfectly center the draw 
bar with relation to the hole to be countersunk, 
this a SSuring concentricity between the counter- : 
Sink cut and the hole in the workpiece. 
Another object of this invention is to provide 

an anchor which will automatically contract to 
its normal diameter when it is moved away from 
anchoring contact with the workpiece surface, 
thus permitting it to be easily withdrawn through 
the hole after the countersinking cut has been 
made. 
The invention, together with other objects, will 

be more clearly understood when the following 
description is read in connection with the ac 
companying drawings, in which: 

Fig. 1 is a vertical sectional view of a pre 
ferred form of the invention attached to the 
drawbar of a countersinking tool, a workpiece 
being shown fragmentarily, and the anchor be-, 
ing Shown in its contracted condition just after 
it has been passed through the hole to be 
countersunk; 
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panded, the drawbar and countersink bit Cen 
tered with relation to the hole, and the counter 
sink bit ready to begin its cutting operation; and 

Fig. 3 is a perspective view of an expansible 
sleeve which constitutes a part of the invention. 

Referring to the drawings, it will be seen that 
this anchor includes an inclined surface type ex 
pander f0, a longitudinally split expansible 
sleeve f, and a drawbar f2 seated axially in the 
expander and adapted to serve as the means for 
moving the expander axially with relation to the 
sleeve. It should be noted that the drawbar or a 
similar functional element actually constitutes 
an essential part of this invention. 
As to details of construction, the expander is 

generally cylindrical and has an enlarged head 
f3, an adjacent intermediate cylindrical slide- . 
way 4 of reduced diameter, an elongated cylin 
drical portion 5 of still smaller diameter, and a 
frusto-conical end 6. The expander has a cen 
tral bore which is threaded to receive one end 
of the drawbar 2. The head end of this ex 
pander is counterbored to receive a hard fibre 
washer 8 which is locked in position by rolling 
the edge of the counterbore shoulder inward, as 
at 9. The diameter of the head 3 is such as to 
permit it to pass through the hole in workpiece 20. 
The fibre washer serves as a friction lock to pre 
vent the drawbar 2 from backing out of its seat 
in the expander during the repeated expansion 
and contraction of the anchor. 
The sleeve is generally cylindrical but has 

an annular shoulder 2, a slightly tapered ex 
terior surface 22, and a frusto-conical exterior 
end surface 23. It has a plurality of radially dis 
posed longitudinal slots extending from its end 
23 to a point near its opposite ends, and the 
major part of its wall is thus divided into a plu 
rality of Sector shaped segments each of which is 
inherently resilient due to the characteristics of 
the metal. of which the sleeve is made, and can 
therefore be moved radially outward from the 
sleeve axis. The external diameter of this sleeve 
is no greater than the external diameter of the 
expander head 3. 

Internally the sleeve if has a normally cylin 
drical bore 24 of a diameter to slidably seat on 
the-cylindrical slideway 4, a smaller central bore 
25 at its opposite end to slideably embrace the 
drawbar 2, and a connecting conical bore 26 
adapted to contact and cooperate with the coni 
cal exterior surface 6 of the expander. As 
shown in Fig. 1, these two surfaces 6 and 26 are 
tapered at Substantially the same angle when the Fig. 2 is a similar view showing the anchor ex- 65 Small end of the sleeve is fully contracted. 
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Operation 
Fig. 1 shows the anchor after having passed 

through the hole in workpiece 20 from its upper 
side. The anchor is next moved to an eccentric 
position with relation to the hole S0 that a por 
tion of annular shoulder 2 underlies and is in 
contact with a portion of the Workpiece Surface 
surrounding the hole, as indicated at 27. 

Drawbar 2 is next moved slightly axially in 
the direction of the arrow. Since the sleeve is held 
by the workpiece against movement in this di 
rection, the expander moves in a sleeve penetrat 
ing direction, and the conical expander surface 
f6 (Fig. 2) cams on the sleeve surface 26 and 
forces the individual segments of the sleeve ra 
dially outward, increasing the exterior diameter 
of the sleeve Surface 22 until it is forced firmly 
against the Wall of the hole in the Workpiece. 
The degree of outward movement of each indi 
vidual segment is identical because the conical 
surfaces 6 and 26 are concentric to the lon 
gitudinal axis of drawbar 2. Simultaneously the 
diameter of annular shoulder 2 is increased, 
as shown in Fig. 2, So that the entire Surface of 
the shoulder is in contact with the Workpiece 
surface surrounding the hole. A firm anchor 
against movement of the anchor assembly in the 
direction of arrow 28 is thus created. 
To release the described anchor it is Only nec 

essary to move the drawbar slightly away from 
its contact with the workpiece. The inherent re 
silience in the individual segments of the sleeve 
force the surface 26 to cam against the contact 
ing surface of the expander. This camming ac 
tion moves the sleeve longitudinally on slideway 
4 and the entire sleeve returns to the position 
shown in Fig. 1, with all segments retracted. 
The entire anchor assembly may then be with 
drawn from the hole in the Workpiece. 

It should be noted that the diameters of both 
expander and sleeve should be varied with the 
diameter of the hole in which it is desired to 
anchor the end of the drawbar. The cooperating 
inclined surfaces 6 and 26 should be smooth, and 
the shoulder between surface 6 and normally 
cylindrical Surface 5 should preferably be gently 
rounded, as shown, to facilitate the camming ac 
tion between the two Surfaces. 
While this anchor has been described in con 

nection with a countersinking tool which has a 
countersink bit 29 movable axially as well as ro 
tationally on drawbar 2, it will be apparent that 
it can be used on an end of any elongated element 
which it is desired to anchor in a drilled hole in 
a fixed part. 

Having described the invention with sufficient 
clarity to enable those familiar with this art to 
construct and use it, I claim: V 

1. A normally contracted expansible anchor for 
a draw bar adapted to be passed axially through a 
hole in a work piece and to expand and anchor 
therein in response to draw bar thrust applied in a 
withdrawing direction, said anchor comprising: 
a generally cylindrical sleeve expander rigidly 
secured concentrically on the draw bar; an ex 
ternal annular shoulder near the outer end of 
Said expander facing the direction of draw bar 
pull; an external frusto-conical camming surface 
at the inner end of the expander, also facing the 
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direction of draw bar pull; an external cylin 
drical Surface intermediate the ends of the ex 
pander; a generally cylindrical sleeve having its 
outer end slidably and concentrically seated on 
and encompassing the said cylindrical surface of 
said expander for movement axially with relation 
thereto; an external annular shoulder near the 
inner end of said sleeve facing said inner end and 
in the direction of draw bar pull; a plurality of 
circumferentially spaced longitudinally disposed 
slots in Said sleeve extending from its inner end 
to a point near its outer end, dividing the slotted 
portion of the sleeve into a plurality of radially 
flexible fingers, the free ends of which project in 
the direction of draw bar pull; and an internal 
frusto-conical camming surface within the sleeve 
near its inner end for cooperation with the simi 
lar camming Surface at the inner end of the ex 
pander to force the inner ends of said fingers 
radially outward in response to movement of the 
expander with relation to the sleeve in the direc 
tion of draw bar pull. 

2. The invention described in claim 1 in which 
the external diameter of the outer end of said 
sleeve is substantially equal to the external diam 
eter of the annular shoulder at the outer end of 
the expander. 

3. A normally contracted expansible anchor 
adapted to be fixed on an elongated draw bar and 
carried thereby, and capable of passing axially 
through a hole in a work piece with the draw 
bar and expanding in response to draw bar thrust 
in a Withdrawing direction to anchor the draw 
bar in the work piece hole, said anchor compris 
ing: an elongated substantially cylindrical ex 
pander fixed on the draw bar and having a 
frusto-conical inner end surface and an enlarged 
annular external shoulder near its outer end; and 
a normally contracted expansible sleeve having 
an annular outer end carried by and slidable 
axially along the cylindrical portion of said ex 
pander, that portion of the sleeve from its an 
nular outer end to its inner end being divided 
longitudinally into a plurality of relatively nar 
row inherently resilient fingers, said sleeve hav 
ing an exterior annular shoulder near its inner 
end for contacting a work piece surface when 
Said fingers are expanded radially outward, said 
sleeve also having an interior conical surface 
near its inner end to cooperatively cam on the 
frusto-conical surface of said expander in re 
Sponse to a sleeve penetrating movement of the 
expander resulting from draw bar pull, the maxi 
mum outside diameter of said sleeve While its 
fingers are in contracted position being no greater 
than the diameter of the hole in which the draw 
bar is to be anchored. 

JAMES L. HILL. 
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