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To all whom it may concern..

Be it known that I, Currorp B. Crowaw,
a citizen of the United States, and a resi-
dent of Shelburne Falls, in the county of
Franklin and State of Massachusetts, have
invented certain new and useful Improve-
ments in Adjustable Pilots for Reamers, of
which the following is a specification.

My invention relates to veamer pilots,
and has for its object the provision of means
whereby a reamer may be guided in concen-
tric alinement with the hole to be reamed
and which will be readily adjustable for use
in holes of varying diameters, this feature

5 being especially desirable when used in con-

nection with a reamer of the expansion type.

My invention further provides a self con-
tained pilot which can be supplied either in
combination with a reamer, or as a separate
unit for use with reamers which have previ-
ously been provided without a pilot. It is
rasily attached to a reamer and as easily re-
moved when desired.

My invention is simple in construction,
with a minimum number of parts, is easily
adjusted and set to precision measurements
for any and all diameters desirable within
the adjustable range of the reamer ivith
which it is used and when once set in ad-
justed position it will retain its adjustment.

When used with a reamer of the adjust-
able blade type my invention can be utilized
not only to iake the place of the front ad-
justing nut of the reamer, but can also be
used in conjunction with this nut whenever
the position of the nut with respect to the
reamer body provides sufficient length of
thread to engage and support the pilot.
‘When used in this manner a lock-nut con-
dition is provided. -

Other 1ncidental objects of my invention
will appear in the course of the following
description. ,

My invention is illustrated in the accom-
panying drawing, in which, o

Fig. 1is a front elevation of my improved
reamer pilot detached from the reamer.

Fig. 1* is a view showing the reamer nut
and pilot assembled.

TFig. 2 1s an end elevation of Fig. 1.

Fig. 8 is a combination front elevation
and sectional view of the body of the reamer

pilot.

Trig. 4_ié a plan view of the body of the
reamer pilot with the blocks removed.
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Fig. 5 is a front elevation of both the top

and bottom expansion blocks. '

Iig. 6 is a plan view of the top expansion
block. ‘

Fig. 7 is a bottom view of the bottom ex-
pansion block. . ,

Iig. 8 is an end view of both blocks.

Fig. 9 is an enlarged diagram of the two
expansion or adjustable blocks illustrating

‘the manner in which the corners of the ex-

pansion blocks are shaped in order to pro-
vide a smooth sliding.engagement between
the inner surface of the hole being reamed
and the blocks for all positions of adjust-
ment of the pilot, and :

Fig. 10 is an assembled view of the reamer
and pilot. - , o

In carrying out my invention I employ
a body, 1, one end of which is substantially
in the form of a hollow cylindrical sleeve,
adapted to fit over the body of a reamer
and which can be provided with an internal
thread 2 for the purpose of forming a
threaded connection of the pilot to the body
3 of the reamer. o

The open end of the cylindrical sleeve is
provided with a bevel 5, inwardly, in order
to match and retain in clamped position the
adjustable blades 6 of an expansion reamer
in the exaci manner of the nut 6’ normally
used for this purpose. S . A

The outer cylindrical surface . of the
reamer pilot body is flatted at 7 near its end,
as shown, in a manner suitable for provid-
ing wrench slots. ’

The forward end of the cylindrical sleeve
portion, of the body of the pilot is tapered
down towards the axis of the pilot in the
form of a wedge concentric with the axis of
the pilot as indicated at 8 and 9, the small
end of the wedge terminating in two oppo-
sitely - disposed "and diverging surfaces 10
and 11, this construction. serving tostrength-
en the pilot as well as to provide greater
thread area for the securing and adjust-
ing nut 12 and also sufficient stock at the
end of the pilot for the drilling of the usual
center hole for manufacturing purposes.

A longitudinal slot 18 passes through the
body of the wedge and is normal to the in-
clined surfaces 8 and 9 of the wedge. This

60

70

75

80

85

90

100



1v

1
[#53

[
<

GO

o

slot provides means for locating and also for
controlling the motion of the two slidable
expansion blocks 14 and 15 relative to the
axis of the wedge, as will be apparent from
further description and drawings.

The front end portion 16 of the pilot body
is reduced in diameter and threaded a suit-
able distance from the end to receive the
adjusting or clamp-nut 12 for the blocks
14 and 15. This clamp-nut abuts the outer
ends of the two expansion and adjustable
blocks 14 and 15 and operates in the follow-
Ing manner: '

The two expansion blocks, 14 and 15, are
mounted on the inclined surfaces 8 and 9
of the wedge and are adapted for longitudi-
nal motion thereon by means of the pro-
jecting tenons or ribs 14" and 15" which are
located in the longitudinal slot- 18. A
clamping screw 18 seating freely in the
block 15 passes through the longitudinal
slot 18 in the wedge and is threaded into
the other block 14. It serves, in combina-

tion with the nut, 12, to firmly clamp the-

expansion blocks, in any desired longitudi-
nal position along the inclined surfaces 8
and 9 of the wedge, the slot 13 providing
freedom of motion of the screw 18 axially
of the pilot. It is obvious that by loosen-
ing the screw 18, and turning the nut 12,
so as to cause it to recede from the end of the
pilot the nut will, through contact with the
outer abutting ends of the expansion blocks,
14 and 15, cause them to move up the in-
clined surfaces of the wedge and inci-
dentally to expand or move outward In a
direction normal or radial to the axis or
center line of the pilot, until prevented from
further motion by a tight condition of the
binding or securing screw 18. By relative
adjustments of both the screw 18 and the nut
12 any desired expansion or radial position of

“the blocks between minimum and maximum

values can be obtained, and the blocks
locked in this desired position. )

As will be apparent on reference to the
drawings, (see Iig. 9) the outer edges or
surfaces of the blacks are rounded off in
order to secure a smooth sliding contact
with the innmer surface of a hole being
reamed. These blocks provide an alinement
bearing in the hole along these lines or
edges at points approximately 90 degrees
apart for all diameters within the range of
the pilot, these bearing lines being indicated
at 19, 20, 21, and 22. In order to provide
contact surfaces which will not scrape along
on the inner surface of the hole, these cor-
ner surfaces can be ground in a series of
two or more intersecting cylindrical sur-
faces as desired, as indicated by the radial
lines 23 and 24...,

The ‘exact manner- of producing an edge
with two such intersecting cylindrical sur-
faces is as follows: By setting the blocks in
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adjusted position for the minimum diam-
eter and then grinding them to this mini-
mum diameter, a single cylindrical surface
23’ is produced on the four edges of the two
blocks. The blocks are next adjusted to the
maximum diameter position and ground to
the maximum diameter. By a study of the
diagram, Fig. 9, it will be apparent that
this latter cylindrical surface 24" intersects
the first one near the middle points desig-
nated at 19, 20, 21 and 22 of each edge of
the blocks. The line of intersection of the
two cylindrical surfaces forms an edge o
line over which micrometer measurements

may be taken when two diagonally opposite

edges are used, this line of intersection be-
ing the contact line on all cylindrical sur-
faces intermediate between the minimum
and maximum diameters to which the sar-
faces are ground. Furthermore, when the
blocks are set for the minimum diameter
they will have contact in a hole along the
minimum diameter cylindrical sur{faces, and
when set for the maximum diameter, they
will have contact in a hole along the maxi-

‘mum diameter cylindrical surfaces, microni-

eter readings being taken, of course, in a
corresponding manner when setting the
blocks in adjusted position for the maxi-
mum or minimum dimensions.

It should be particularly observed that
the angular distance of the contact lines of
the blocks 14 and 15, asg indicated by the
reference numerals 19 and 20 and, 21 and 22
is approximately 90 degrees. The blocks of
the pilot, therefore, have a bearing at four
points of contact on the inmer surface of
a hole being reamed, resulting in the ac-
curate axial alignment of the reamer.

Referring to Fig. 10 it will be observed
that the usual nut 6’ is omitted, and, in its
place the pilot member I.is threaded onto
threads 8 with the inwardly inclined sur-
face 5 engaging the inclined front ends of
the reamer blades 6, thus retaining these
blades in their adjusted positions.

It should be observed also that the flat
faces 142 and 15% adjacent and on opposite
sides of the ribs 14’ and 15" have a bearing
on the flat surfaces 8 and 9 of the wedge-
shaped part of the pilot member 1.

Fig. 9 is an enlarged sectional detail view
of the two blocks clearly showing how the
contact surfaces or lines 19, 20, 21, and 22
are generated,.or produced. .

What I claim is:

1. A reamer pilot for an adjustable or
expansion reamer comprising a body having
a recess formed in one end which is adapted
to receive the advancing or front end of the
body part of a reamer, means for securing
the pilot to the reamer body, means for se-
curing the advancing or front ends of the
adjustable reaming blades of an expansion
reamer in contact with the reamer body, the
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opposite or forward end of the body of the
pilot being tapered in the form of a wedge,
expansion guide blocks mounted on and
adapted for longitudinal movement along
the inclined surfaces of the wedge, means for
moving and adjusting the blocks in relation
to the wedge, and means for securing the
blocks to the wedge. _

2. A reamer pilot, comprising a threaded
recess portion, a projecting wedge on the
forward or front end of the recessed part
and in axial alinement therewith, the pilot
having inclined surfaces which form a wedge
and a longitudinal slot in the inclined sur-
faces of the wedge, blocks superimposed up-
on the inclined surfaces of the wedge, said
blocks having projecting ribs or tenons en-
gaging the longitudinal slot and permitting
the blocks to be moved in a plane contain-
ing the axis of the pilot, a screw thread
formed at the forward or small end of the
wedge-shaped end, an adjusting clamp-nut
on said thread and engaging one end of the
slidable blocks, means for seccuring one block
to the other and serving, to cooperate with
the nut to bind the blocks in any desired

position on the wedge-shaped portion and

along the axis of the wedge, the slidable
expansion blocks having their outer edges

P suitably curved for smooth slidable engage-

ment in a hole which is being reamed.

3. A reamer pilot of the expanding block
type, comprising two expanding blocks, the
pilot having wedge-shaped surfaces adapted

a

to receive the expanding blocks for move- ¢

ment thereon and in a plane containing the
axis of the pilot, the exterior and alining
surfaces of the blocks being in the form of
a plurality of intersecting cylindrical sur-
faces of varying radii for forming a smooth
slidable engagement with holes of varying
diameters within the adjustable range of the
block on the reamer pilot.

4. A pilot for an expansion reamer com-
prising in combination, a body part formed
with a threaded recessed portion, said part
having oppositely arranged inclined sur-
faces constituting a wedge-shaped portion
of the pilot, and an opening extending
through the wedge-shaped portion, contact
blocks formed with ribs which enter the
opening, and means for adjustably securing
the blocks in different positions on the in-
clined surfaces.

5. A pilot for an expansion reamer com- ?

prising a threaded recessed member which
1s formed with a wedge-shaped portion, con-
bact blocks for engaging the inner surface of
a hole being reamed, means for adjusting the
sald blocks including an opening in the
wedge-shaped part, means passing through
the opening for connecting the blocks but
permitting the blocks to move on the wedge-
shaped portion, and means cooperating with
the block connecting meuns for securing the
blocks in their adjusted positions.

CLIFFORD B. CRONAN.
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