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To all whom 1t may concern:

Be it known that we, Wirriam 1. Pucu
and Joun A. I&rzorp, Iuapedwely.l cit1zens
of the United ..Staies residing at Detroit,
in the county of \Vayne and State of Michi-
gan, have invented certain new and usetul
Impmvunult% in Adjustable Reamers; and
we do hereby declare the following to be a
full, clear, and exact description of the in-
vem.lon, such as will enable others skilled
in the art to which 1t appertains to make
and use the same.

This invention 1s an adjustable reamer
havine adjustment by which the cutting
ciameter of the reamer may be ncreased
or decreased by very small mncrements, the

reamer being provided with means for 101d—

ing the increase or decrease of diameter in
minute fractions of an inch.

The objects of the invention are to pro-
vide the reamer with means for expanding
the cutting diameter, by simultaneously set-
ting out from the center line of the reamer
a ]umllty of cutting blades, all of the
bhde% being set out exactly the same
amount, and means for retaming the blades
in their adjusted position and lockmn them
against endwise movement and ag ainst fur-
ther adnl movement either inward or out-
ward.

With these and other objects in view
which will be more fully set forth in the
specification, our invention consists in the
devices 1llustrated in the accompanying
drawings, in which—

IFFigure 1 is a part sectional longitudinal
view of the assembled reamer, Ifio. 2 15 a
side view of the slotted barrel in Whmh the
reamer blades are mounted, Fig. 3 1s a trans-
verse section on the line o,
Fig. 4 is a transverse section on the line
y—y of Fig. 1, Fig. 5 is a section on the
line z—=2 of Plg 1, Fw 6 1s a detail of one
of the removable blades Fig. 7 is a longitu-
dinal section of one of the shiding pilot
sleeves, Fig. 8 1s a longitudinal section of
the other pilot sleeve, IFFig. 9 is a detached
view of the reamer spindle, and Fig. 10 1s

an enlarged detail of the ﬂoatmg barrel that

carries the blades.

As 1s clearly shown in the dr&wmgs the
reamer consists in a tapered spindle 1 hav-
ing a plurality of flatted faces 12, said
faces being tapered to conform with the

1

one end threaded as at 1P, to receive the
(threaded nuat 14 and the small end of the
spindle 1s threaded as at 19 to receive a sec-
ond nuwt 1 A shding ]"Ji](}t sleeve 2 1s
shipped over the sinall end of the spindle 1
and i prevented from turnimg thereon by a
key 28 ripidly fixed to the slldmn sleeve 2,
but adapted to slide lengthwise in the key-
way 1t of the spindle 1, ‘the forward move-
inent of the shiding pllni sleeve 2 bemye reg-
nlated by the nut 1% One end of the slid-
ing pilot sleeve 2 i beveled as at 2%, for a
purpose that will presently be explmned A
second sliding pilot sleeve 3 is slidably
mounted on Che large end ot the tapered
spindle 1, as shown i K 1. 1, and 15 also
provided with a key 3* slidably mounted
in the key-way 1% of the spindle 1. The
longitudinal movement of the sleeve 3 is

enuhted by means of the nut 1° One end
of 1]10 slecve 3 is heveled ag at 3
Between the shiding sleeves 2 and & and

currounding the hpeled and flatted part 12
of the c31:..«111(11@ , 18 slidably nmunted a hol-
low cvlindrical member 4, which we term a
“floating barrel 7, because the end (4} of
the barrel is not in contact with the spindle
1%, the end (4*) only being slidably sup-
]}mted by the large end of the spindle 1.
The bere of the barrel is preferably made
m two sizes, as shown in Fig. 10, the smaller
diameter being slightly larger than the small
diameter of the tapered palt 1* of the spin-
dle 1, so that the end 4® of the barrel
“floats .

As 1llustrated in Figs. 1 and 2, the ends 42
and 4° are beveled to it the beveled ends 2P,
3° ot the sleeves 2 and 3. Key-ways 4° and 44
are provided i the ends 4* and 4* of the
floating barrel, to receive the projecting ends
of the keys 3 324 and 9 thereby locking the
barrel 4 and the sleeves 2 and 3 togethet
and locking them against rotation with ref-
erence to the s -.l}mdle 1, so that rotating the
spindle 1 by means of its projecting shanls
1%, will rotate the floating barrel 4. The
function of the floating barrel is to receive
the cutting blades, to space them, and to
support t them against any torsional strain
which might, if the barrel were omitted,
cause the blades to tilt.

The construction of the floating barrel 4
15 1llustrated 1n Ifigs. 2, 3, 4, 5 and 10, from
which 1t will be seen ‘that the cylmdrma,l

taper of the spindle 1. The spindle 1 has | barrel is provided with a plurality of lon-
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grtudinal slots 4e
While we have 1llustrated the slots asg placed
parallel with the axis of the barrel, it is ob-
vious that they may be arranged at a slight
angle thereto if desired. Tach of the said
slots extends from the outer periphery of
the barrel to its bore, except at certain places
In the length of the barrel as at 4!, at which
place the slot 4° is made to extend from the
outer periphery of the barrel not quite to
1ts bore, thereby leaving the bridges 4! across
the slot 4¢. These bridges hold the barrel 4
intact and also form guides to keep the re-
movable reamer blades in proper alinement
with reference to the barrel 4 while per-
mitting the blades to be moved in and out
radially by the longitudinal adjustment of
the tapered spindle. |

One of the reamer blades is illustrated in
Fig. 6, the blade 5 having on its lower edge
slots 52 adapted to fit over the bridges 41 of
the barrel 4, the ends 5® and 5¢ of the blade
o being beveled to conform with the bevels
o and 2° of the sliding pilot sleeves 2 and 3.
The lower edge 5% of blade 5 projects a
short distance into the bore of the floating
barrel 4 swhen the parts are assembled, so
that the flatted faces 1* of spindle 1 bear
against the inner edge 5! of each of the
blades 5. By moving the spindle length-
wise, the blades 5 are forced out or allowed
to retract, the ends 5 and 5¢ of each blade
5 being guided by the ends 8* and 2° of the
shiding pilot sleeve. The pilot sleeves are
adapted to tighten against the ends of the

- blades. After long continued use, when the
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scraping edges of the blades have been worn
away and have been set out to compensate
for such wear, the lower edge, being the

greatest length of the blade, in rising, causes
a slight opening or clearance between the |
ends of the floating barrel and the ends of
the pilot sleeves, all the binding effect be-

ing between the ends of the
the ends of the blades.

To expand the reamer it is
sary to first loosen the threaded nuf 1¢, and
to tighten the second nut 1¢, the tightening
of nut 1¢ forcing forward pilot sleeve 2,

pilot sleeves and

only neces-

blades 5, floating barrel 4, and pilot sleeve

3. The blades 5, in their longitudinal move-
ment up the flatted faces 1* of the spindle 1,

carry with them the floating barrel, and the

cutting edges of the blades 5 are forced out-
wardly while the ends 5* and 5¢ of the blades
are simultaneously locked against the bev-

eled ends 3" and 2° of the pilot sleeves. To
~decrease the diameter of the reamer, it 1s !

around its periphery. |

076,212

only necessary to loosen the nut 1° and
tighten nut. 1¢

Having described our invention, what we
claim and desire to secure by ILetters Pat-
ent, 18—

I. In an adjustable reamer, the combina-
tion with a tapered spindle, of a pair of op-
positely placed pilot sleeves slidably mount-

ed on said spindle, means for preventing ro-

tation of said sleeves relative to said spin-
dle, the opposing ends of said sleeves being
beveled, a floating barrel having beveled
ends received in the beveled ends of said
sleeves, slots in said barrel, blades mounted
in said slots, the inner edges of said blades
contacting with said tapered spindle, and
means for adjusting sald sleeves and barrel
longitudinally with reference to said spindle.
2. In an adjustable reamer, the combina-
tion with a tapered spindle having a plu-
rality of flatted faces, of a pair of oppo-
sitely placed pilot sleeves slidably mounted
on said spindle, means for preventing the ro-
tation of said sleeves relative to said spin-
dle, the opposing ends of said sleeves being
beveled, a floating barrel having beveled
ends received in the beveled ends of said
sleeves, slots in said barrel, blades mounted
in sald slots, the inner edges of said blades
contacting with the flatted faces of said ta-
pered spindle, and means for adjusting said
sleeves and barrel longitudinally with ref-
erence to said spindle. o _-
3. An adjustable reamer comprising, in
combination with a tapered spindle having a

. plurality of flatted faces, said spindle being

formed with threaded ends and provided
vith longitudinal key-ways, a pair of OPPO-
sitely placed pilot sleeves, each having a key
engaging one of said key-ways, each of said
sleeves being formed with a beveled end,
a floating barrel received on said sleeve and
provided with longitudinal slots, and bridges,
sald floating barrel being formed with bev-
eled ends, a plurality of blades removably
inserted in said slots, said blades formed
with beveled ends and having their inner
edges formed with slots to engage said
bridges, and nuts on the threaded ends of
sald spindle adapted to engage the outer
ends of said pilot sleeves.

In testimony whereof, we affix our signa-
tures 1n presence of two witnesses.

WILLIAM HENRY PUGH.
JOHN ALBERT ETZOLD.

Witnesses: |
Arcuizarp M. Rem,
Fonice CoMer.
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