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To all whom it may concern: -
Be it known that I, Hexry WarTaeg, of
Milwaukee, Wisconsin, have invented an

Adjustable Reamer, of which the following

is a specification.. :

‘The object of my invention is to providé

an-adjustable expansion reamer of superior
simplicity, greater - rigidity
greater -accuracy and ease of adjustment
than anything heretofore existing.

More particularly I aim to produce a
reamer with means for adjusting the effec-

tive cutting diameter to any desired bore |

and with ‘a fine degree of adjustment in an
improved manner. . -

In adjusting the cutting diameter of ordi- |

nary expansion reamers, it is necessary -fo
go through a cut-and-try operation, the
reamer being expanded or-contracted to ap-

“proximately the right diameter, than cali-.
pered or gaged, and if found still too large:
or too small again expanded or contracted-

. slightly and again ecalipered, and so on
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until exactly the right diameter is obtained,
after which this diameter is locked up.
Such an operation is a tedious one and one
which requires the tool tq be taken to the
tool-room ot shop to be changed, and more-
over, requires so much time that the value
of the adjustable feature is largely nullified.
Furthermore it cannot be carried out on
reamers having an-uneven number of blades.
In my invention, this trial and ®rror method
is completely eliminated, as is also the cali-
pering. Briefly, T provide a means whereby

. the reamer can be set at once to the desired

diameter and with micrometric acCuracy, in
the same way as a micrometer gage or cali-

- per is set, that is, by means of a gyaduated

%

screw.. In order to-avoid any difficulty in
having the graduations fit the blades, I pro-
vide means’ for resetting the graduation

. marks to zero as the cutters are worn down
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" and require to be reground, to. center the

blades In the reamer, or when new blades

are inserted therein. My arrangement is

also such that it admits of absolute rigidity.
of the cutter-blades with a_minimum of
strain upon the adjusting parts, which
strain has been a disadvantageous feature
of many reamers. - S

A special form of my reamer has been de-
vised and is here shown which is capable of
being used iif the manner of a shell-reamer,

to wit, being tubular and adapted to be

placed upon a mandrel for use: but it dif-

and- much’

“of -construction which will

fers entirely from the so-called shell-ream-
ers in the fact that it is capable of a much
greater range of expansion than the lat-
‘ter—that is, one measured in inches rather
than thousanths of an inch; that the ends
of the cutting-blades at all times extend be-
yond the end of the cutter-head, whereby the
latter does not interfere with the former
reaching the bottom of a hole, and that at
the same time- the .cutting-blades are at all
times supported by resting firmly upon the
solid end -of the cutter-head.

60
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A novel construction embodied in my ‘

reamer consists in making the cutter-head
and stock in two pieces united by a separa-
ble joint midway of the reamer, and insert-

| ing the central core-piece or pieces through

the openings at the united ends of these
features, whereby it becomes possible to
make the head-end of the cutter-head solid
and to secure certain further peculiarities
be - hereinafter
deseribed. ' -
My reamer has the peculiarity distin-
guishing it from others, that the construe-

tion is stich as fo permit of the cutter-blades-

extending-all the way fo the axis, there be-
ing no core or other piece interfering with
this dispositien;-and thereby I am enabled
to give my reamer a great range of expan-
sion, thus enabling one tool to take the place
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of three or four. For example, no reamer -
now constructed so far as I am aware is -

capable of expansion for exceeding one-
eighth of an- inch; therefore a range of
bore of from two to four inches, say, re-
-quires not less than 16 different sizes of
reamers; whereas with my reamer 1 get a
range of expansion.of fully one-half inch,

so_that the same range can be secured by

only four reamers. :

The nature and construction of my in-
vention may best be understood from the
accompanying drawings and the following
description thereof.. =~ - S
- In these drawings, Sheet 1 illustrates a
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small-sized reamer constructed -according-to- -

my invention, and Sheet 2 shows a-large-
sized hollow or tubular reamer embodying
the same principle. Figure 1 is an elevation

and Fig. 2 a longitudinal section of the-

aforesaid small-sized reamer; Figs. 8, 4, 5

and 6 are- transverse sections of the same

taken on the plane of the lines 8, 4, 5 and
"6 respectively; Fig. 7 is an end view from
‘the lower end thereof; Fig. 8 is part eleva-

105

110




* - tion and part section of the adjusting lock:

nut; Fig.:9.is ‘a side-elevation of the stock
shown separately, and in a plane at right-
angles to that of Fig. 2; Fig. 10 is.part ele-
vation and part séction of the clamping-nut,
in a plane at right-angles to that of Fig. 23
Fig. 11 is a side-elevation of the clamping-

“screw ; Figs. 12 to 15 inclusive are half side-

- elevations and half sections of the adjust-

10

ing-nut, calibrating- lock-nut, calibrating-

sleeve and abutment-sleeve ~ respectively ;

" Fig. 16 is a longitudinal section of the cut-

15

ter-head showing alternative forms of the

-eutters; core-block and clamping-nut; Fig.

17 is a perspective view of the cross-bar for

- . the core-rod; Figs. 18 and 19 are side eleva-.

tions of the core-rod and core-block respec-

.- tively; Fig. 20 is in part side-elevation and

- 20

_part. section of the alternative form of
clamping-nut shown in Fig. 16; Figs. 21

- . and 22 are respectively an end and side ele-

vation of the alternative form of cutter-

* blades shown in Fig. 16. In Sheet 2, the

25

figures showing. the larger sized reamer are
as follows: Fig. 23 is a side elévation. and

.- Fig. 24 a longitudinal section, :the. core-

30

block, clamping-nut and clamping-screw in
this Jatter being shown in part elevation;
Figs. 23,726, 27 and 28 are transverse sec-

tions on the planes represented: by the lines |

25, 26, 27 and 28 Tespectively; Fig. 29 is-a
erspective view of one of the wing-pieces
?or the core, showing a_ slightly ‘modified

_form; Fig. 30 is a' longitudial section .of

40
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a still larger sized reamer, and Fig. 81 is an

end view thereof. . .~ T . .~
In these drawings the same reference let-

ter and numeral refers always to the same
art. . o . C

P Referring first to Sheet 1 of the drawing,

the small sized-reamer. comprises as shown

" nineteen parts, to wit, a main body or

stock A "(Fig. 9); a cutter-head B (Fig.

'16) ;_five cutter-blades C; abutment-sleeve

D (Fig. 15); clampiignut E. (Fig. 10);

. CaITyIng a pin or- screw. I in the side:

50
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6 threaded boss @’ on the stock

thereof; clamping-screw G (Fig. 11);

~core-block . H ' (Fig. 19); core-rod 1 (Fig.

18) ; cross-bar J (Fig. 17); adjusting-nut

K (Fig. 12); . calibrating:sleeve M- (Fig. |

14); calibrating lock-nut N (Fig. -13);
adjusting lock-nut O (Fig. 8); and a
turning-head P. ~ All the other parts are
mounted on or in the stock A ‘and cut-
ter-head B, and it will be observed that
these two-are connected together at an in-

~termediate point of the length 6f the reamer

by a _separable -serew-joint  formed by a
. and the in-
terior .threads b’ formed in the end of the

‘bore 2 of the cutter-head. In the bore B2

~ .are slidably mounted the core-block H and
~the clampmg-nut E, which oppose each

65

other to.clamp the blades C in adjusted po-
sition. These blades are set in radial slots

‘with’ the clamping-nut

1,002,612

6% in the cutter-head as shbwh, being re- .

cessed at b* as usual in front of the blade.
The form of the blades C is to be partic-
ularly noted, as it is of the essence of the
Invention.
provided with four oblique surfaces desig-
nated respectively ¢/, ¢, ¢, and o “The
oblique edges ¢’ and ¢ are- parallel, the for-
‘mer abutting upon and guided by the con-
ically faced edge d’ of the sleeve D, which
is fitted over and upon the upper end of the
cutter-head, both abutting = against the
shoulder o?-formed for the purpose on the
stock A; while the oblique edge ¢® abuts

- upon the joblique end-face b° of the slot 33

_which is, or ought to be, parallel to the edge
~¢*. The oblique face ¢* abuts upon the coni-
cal face A’ of the core-block H, which is or
should be formed with the same angle. The
oblique edge ¢* is undercut and abuts upen
the undercut conical face ¢’ of the clamping-
nut E, .which is moved up to engage the

Each blade, as will be seen, is

70
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same by means of ‘the. clamping-screw G -

Jnounted in the end of the hore 57 and hav-
ing a square or polygonal head g’ project-
ing through a hole ° in the cutter-head, and
‘having a circular flange g abutting against
the end of the bore. The clamping-nut &
s kept from rotating by means of the pin

or screw F, which lies in one of the slots b3,

90

95

the inner edge of one cutter-blade ¢ being

cut away as shown at ¢® to leave room for it..
The precise angle of obliquity of the edge
¢* and the coned face ¢’ is not of conse-
quence, and ‘it may even be ninety degrees,
as illustrated in Figs. 16, 20 and. 22, which
will be described hereinafter. -

I, which is fitted to slide longitudinally in
the central bore of the stock A. Upon®the

~upper end of this in turn rests the. cross-har

J, which slides longitudinally in:a trans-
verse slot @ in the stock. The diameter of
the: stock at “this point is made slightly
smaller than lower down, to enable the ends
of the bar. J to project so as to engage the
internal annular shoulder %’ of the adjust-
ing-nut K, which has a set of threads k2
engaging corresponding: threads a*'on the
larger diameter of the stock. It will be seen
therefore that the nut K serves to adjust
the position of the blades C by advancing
the core-block H through the medium of the

100

Upon the -
core-block H' abuts the end of the core-rod.

105
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rod I and the éross-bar J, and in connection

] E and elamping-
screw G to secure the blades in their ad-
justed position. The nut K is itself secured
m its adjusted position by means of a lock-
nut 'O which engages threads a® on the
smaller diameter of the stock A, which

120

125

threads are preferably of a slightly different -

locking-action is produced. In Fig. 8 the
lock-nut O is shown with reverse or left-

.handed threads o’, which may be used in

| pitch from the threads a* whereby a stronger -

130
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some cases if preferred. . The lock-nut O is

made with an annular extension or apron o2,
which covers and conceals the threads and
prevents them from injury. Longitudinally
on the stock A are inscribed a set of grad-
uations ¢° having inmtervals corresponding to
the pitch of the thread a* on which the ad-
justing-nut turns. With these graduations
cooperate a series of circular graduations m’

on the beveled edge of the calibrating sleeve:
M. According to my construction this sleeve

is formed separately from the adjusting-nui
K and adjustably secured thereto by engag-
ing threads %%, m* on the two members;
while to hold the calibrating-nut M in any

- fixed position on the nut K I provide the

20

25

lock-nut N, the internal threads n’ of which
engage the threads m? (Fig. 2). I prefer
also to provide the nut N with an annular
extension or apron n? which covers and pro-

tects the thread m? of the sleeve M. By

means of the calibrating-sleeve and lock-nut
the reamer can be set at zero or any desired
cutting diameter. This is particularly ad-
vantageous in enabling the reamer to be ad-
justed -and readjusted repeatedly to compen-

K sate the wear of the cutter-blades, so that

30
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the reading of the micrometer-graduations -

shall always be correct. It entirely elimi-

nates corrections for graduations, calcula-

tions and approximations in setting. After
the blades are set in place and ground up
to even diameter, the sleeve M will be set
to zero and locked up, and this will be ordi-

> narily done in the stock-room of the ma- |

" chine-shop and the reamer is then ready for

40
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" great importance, because othérwise the bot-
tom of the hole cannot be reamed. true and.
) Square. . . o

9% and 92, the cutter-blade.C’ is shown with-

66

use by the machinists, who set it by means of.

the graduation to any desired cutting-diam-
eter. The machinist therefore will confine
his adjustment to the nut K, while the tool-

keeper will confine his adjustment to the,
“sleeve M. The turning-head P is in this in- |

stance shown as a comical head to fit a drill-
chuck, attached to the end of the'stock A by
means of screw-threads g’. Any other form

of turning-head may be substituted. It is.
in this instance made separate from the’

stock A because of the small diameter of

. the reamer, and to-.enable the several nuts

and sleeves to be assembled in place. Tt will
be noted that among other_advantages this
construction enables the lower end of the
cutter-head to be made substantially solid,
there being only a small hole at the center'to
admit the head of the screw G. This gives

a rigid and unyielding support or backing:

for the ends of the cutter-blades, which is of

In the alternative forms of Figs. 1’6; 20

two parallel oblique edges ¢? and ¢®, the lat-
ter being formed midway for an additional
core-block H”, which has a eonical-face A2 the

same as the face 4’ of the block H, the block
H’ being mounted end to end with the block
H. This arrangement is however desirable
only in long cutter-blades and is unnecessary
in the smaller sizes. -T have also here shown
a clamping-nut E’ having a flat face ¢* in-
stead of the internally coned face ¢’ of the
nut E. With this coacts the flat'abutment-

*edge ¢, replacing the undercut edge ¢*. The
-action of the clamping-nut-in drawing the

blades C together is accomplished, though
not quite so effectively, by this flat-faced

nut, ‘because the pressure thereof upon the

blades; acting in opposition to the cone-face
d’ of the sleeve D, produces a couple tending
to turn the Jower end inwardly. I have also
here shown, a5 2 substitute for the side-pin
F, a. pin F’ inserted in the end of the nut
(see Fig. 20) and lying between two cutter-

blades. The same object could of course be

accomplished in many other ways, of which
two.only are here shown. o

- The large-sized. tubular reamer shown in
Sheet 2 of the drawings is intended more
particularly for reaming large bores, such
as small gas-engine cylinders, as a substi-
tute for the lathe-boring tools now in com-
mon use. As ig well known it is very diffi-

cult or rather impossible to bore a cylinder
exactly true with a boring-bar, because of *
the give or yield thereof. With this tool

howerver it is possible to bore such a cylin-
der to practical exactness. This reamer is
intended to be mounted on a mandrel, and
therefore all the circular parts are made
concentrically tubular, whereby the man-
drel is.adapted -to pass through the center.
With_ this exception the construction of all
the parts a, , ¢, &;¢, f, ¢, A, by m, n, and o
is ‘the same as that -of the corresponding
parts A, B, C,D, E, F, G, H, K, M, N and

a’

70
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O. A separate description of the same is.

- not therefore needed. The cross-bar J in-.

the first form is however replaced by a spe-
cial construction, to-enable it to avoid inter-

fering'with ‘the central mandrel, to.wit,.a

‘pair of wing-pieces 7 which are mounted on
the end of the tpbular core I, extending ra-
dially. therefrom -so as to engage under the

_annular lug on the adjusting-nut % Ac-

cording to the preferred construction the
inner edge of each wing-piece j is provided
with a tenon §° which is mortised into a cor-
responding longitudinal slot in the core 4
(see Figs. 24 and 25). The end of the
tenion as shown in Fig. 24 is slightly under-
cut, but may more simply be cut o
shown in Fig. 29. The wing-pieces will be
put in with-a driving fit, so that they can-

"I not fall out of place even if the core should
:slip down below the top of the adjusting-

nut.  Of course I may use three or'more of
such wing-pieces (but this is unnecessary)
and the device would work with but one

only, but imperfectly. The stock is shown

110

115

120

flat, as .

125 -
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- as provided with screwsthreads a7 at its up-

10

per end. the same as the stock A and the

upper end may also be provided with trans--

verse:slots -®, which threads and slots are
for the. purpose of fixing the reamer non-
rotatably to the mandrel, but as this feature

is not herein claimed nor forms any essen-

tial part of my invention, it is not further
illustrated. Tt will be understood of course
that the cross-bar J shown in the solid form
Fig. 1 may also be used in-the tubular form
provided the mandrel is suitably slotted to

- allow it to pass through. - -

15
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" The arrangement of.the reamer shown in
Figs. 80 and 31 is identical with Figs. 23 to |
29, except'in size and in having the lower:

end of the cutter-head p1 cut off flat with-
in the projectinig lower ends of the blades,
and a recess at 6% to receive the polygonal

head ¢*° of the scréw ¢'*, and in having the

. inner ends of the blades ¢'! extend all the

‘way to the axis; in these respects' being

* - identical with the reamer of Figs. 1 to 7.

- This reamer.may. be used either with a man-

drel eut off short of the blades ¢** or slotted
out to receive them, according to the use
which -is to be made of the reamer, but I

~ do not claim any special manner of using

the reamer as'a part of my invention. -
From.the above deseription it will be: ob-

vious to those skilled in the art that the

principles of my improved reamer are of

- very. various application and that the con-

35
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struction may be modified in various ways

".and some of the elements omitted, With_out
departing from the scope of the invention. |
-I' do not therefore consider my invention

further limited than.is defined w__ithin't-he

‘scope of my ‘claims. .

For the sake of definifion, T refer to the

end of the reamer shown as the lower end:

" in-the drawings as the lower or forward

50

- said bore being terminated at the lower end:

-used. o L
Having thus described my  invention,
. what I claim as new and desire to secure by

end, and the other as the upper ot rear end,
without intending any limitation as to the
position-in which the reamer is or may be

Letters Patent is: - :

1. A metal-cutting tool - comprising, in-

enmbination, a body having a central bore,

by ., material ‘which is an-integral part of

. 56

- 80

the cutter-head and has a hole of smaller.
» size than the bore in it, a plurality of cut-
‘ter-blades mounted in said-body, a lengitu-
dinal ‘moving core-piece  slidably ‘mounted.

in said bore and adapted to. expand.said
blades when moved longitudinally, means

for-advancing said core-piece, and rotatable
‘clamping-means turning in said hole at the

end of said body and acting in_opposition

. -to said expanding means.

65

- 2.'A metal-cutting tool comprisiﬁg,- in

‘combination, a body divided intermediately

1,002,612

into two pieces, to wit, a stock and cutter-

‘head, said eutter-head having a bore open at

the end united to said stock and terminat-
ing short of the other. end, said-cutter head
having® further a hole in.'said last-named
end, a plurality of cutter-blades mounted in
said cutter-head, a longitudinally moving
core In said bore adapted to expand said
cutter-blades, means carried by said stock
for actuating said core, and means at the
lower end of said cutter-blades acting in
opposition to said- core and actuated
through the hole in the end of said cutter-
head. - ' : '

* 8. In a metal-cutting tool, a cutter-head
having a central bore terminating short of

the. lower or forward end thereof, a plu-

rality ‘'of cutter-blades set in said cutter-
head and having oblique ends resting upon
the portion of said cutter head lying be-
yond the end of said central bore,.and a

core-piece slidable longitudinally in said’

bore ‘and adapted to expand -said cutter-
blades. when ‘moved longitudinally, said
core-piece being -inserted through the open
upper or rear.end of said cutter-head.

4. In a metal-cutting tool, a cutter-head
having a central bore terminating short of
the lower or forward endtheréof, a plu-
rality of cutter-blades set in said cutter-
head, and a core piece slidable longitudi-

nally in said bore and adapted to expand.

said  cutter-blades when ‘moved longitudi-
nally, said core-piece being inserted through
the open upper or rear-end of said- cutter-
head, and said cutter-blades being bounded
at their lower ends by oblique outwardly
and downwardly extending edges, which
rest. on corresponding surfaces on the lower
end of said cutter-head. - ' o

- 5. A metal-cutting tool of the class de-

70
75
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scribed comprising, in combination; a body -

made in two pieces, to wit, a stock and a

cutter-head united together by a joint; each

of said members hav.ing a bore therem.open
at, the united ends ‘and terminating ‘short,
of the free end; the free end of the cutter

head being closed except for an aperture of -

110

smaller diameter than said bore; a plurality -

of cutter-blades set in said cutter-head, an
expanding-core movable longitudinally in
the bore of said cutter-head and adapted to
expand said blades; a member moving longi-

“tudinally in the bore of said stock and.
adapted to advance said core; and means !

mounted. externally on said stock for actuat-
ing said last-named member. - :
16. In a metal-cutting tool of the class de-

ally in said cutter-head, the latter having an
under-cut abutment for the upper or rear
edges of said cutter-blades at its outer sur-
face, and a clamping - device slidably

mounted ‘in said bore and adapted to press

scribed, a cutter-head having a central bore, .
- a_plurality of cutter-blades mounted radi-

130



'y

1,008,612 5

“endwise against said cutter-blades upon a
. -point at or near their respective inner edges,

thus acting in conjunction with said -abut-

‘ment of the cutter-head to draw the lower
§ or forward ends of said cutter-blades in-

wardly. - _ ,

" 7. In a metal-cutting tool of the class de-

scribed, a cutter-head having a central bore, -

a_ plurality of cutter-blades mounted radi-
10 ally-in said cutter-head, the latter having an
- abutment for the upper or rear edges of
-said cutter-blades at its outer surface; a
core-piece slidably mounted in said core
above said cutter-blades and acting in con-
15 junction with said abutment-edge on -said
cutter-head to expand said cutter-blades,and
'a clamping-device slidably mounted -in said
bore and adapted to press endwise against
“said cutter-blades upon a_point at or near
"20 their respective inner edges, thus acting in
conjunction with said abutment on the cut-
ter-head to draw the-lower or forward ends

of said cutter-blades inwardly. :
8. In a metal-cutting tool of the class de-

25 scribed, 4 -eutter-head having a central bore,

" & plurality of cutter-blades set radially in

slots in said ‘cutter-head and having parallel |

obliquely outwardly #nd downwardly ex-

tending end-edges, the outer parts of ‘the |

80 upper edges of said slots forming abutments
for the-upper end edges of said cutter-blades,
the lower edges of said slots being parallel

_'to the lower end-edges of said cutter-blades .

. and forming rests therefor, a slidable core-

85 piece mounted in the bore above said cutter-
blades, and a clamping-device moxunted :slid-
-ably in said bore and adapted to press upon
" inwardly projecting parts of .said cutter-
blades thereby acting fo draw the lower ends

49 of said cutter-blades toward the center.

9. In a metal-cutting tool.of the class de-
scribed, a cutter-head having a central bore,
a plurality of cutter-blades set radially in

“slots in said cutter-head and having parallel |

- 45 obliquely outwardly and downwardly ex-
tending end-edges, the outer parts of the
upper edges of said slots forming abutments
for the upper end-edges of said cutter-

_ blades, the lower edges of said slots being
50 parallel to the lower end-edges of said cut-
- " ter-blades and forming rests therefor, a
- core-piece slidably mounted in-said bore and
acting in connection with said abutment-
edges of sald slots to expand .said cutter-.

55 blades, atid a clamping-device mounted slid-
ably in said bore and adapted to press upon

- inwardly projecting parts of said cutter-
blades thereby acting to draw the lower ends
of said cutter-blades toward the center,

60 - 10. In a metal-cutting tool of the ¢lass de-
scribed, a cutter-head. having a central bore
terminating short of the lower end thereof,
a plurality of cutter-blades set in said cut-
ter-head, a member for setting said cutter-

65 blade and a clamping-member slidable longi-

tudihally in said bore and adapted when ad-
vanced to draw said blades together and
clamp them in any position in which. they

“ape set. - .

i1. In a metal-cutting tool of the class de-

70

scribed, a cutter-head having a central bore .-

terminating short of the lower end thereof
and having a second bore of smaller diame-

ter extending from the end of said bore to -

the lower end, a plurality of cutter-blades
set in said cutter-head, a clamping-member

75

slidable longitudinally in said bore and

 adapted when advanced to clamp and draw

said blades together, and means rotating in

-said second boré and abutting on said shoul-

der for advancing said clamping-member.
12. In a metal-cutting tool of the class de-

‘scribed, a cutter-head having a central bore

terminating short of the Jower end thereof,
a plurality of cutter-blades set radially
therein, a clamping-nut slidable in said bore
and - adapted to engage said. cutter-blades
and draw them together, and-a clamping-
screw for operating said clamping-nut en-
gaging the threads thereof and rotating in
the end of said hore, said clamping-screw
having a head extending through a hole in
the lower end of said cutter-head forming.
means for rotating it. :

» 718, In a metal-cutting tool of the class de-

‘Scribed, the combifation of a cutter-head

having a plurality of radial slots closed at

-both ‘ends, radially movable cutter-blades-

set in said slots, said cutter-head having a

.central bore, a clamping-nut slidably

mounted in said central bore and -adapted

to clamp said blades in position, a clamp-

ing-screw engaging said nut to move it
longitudinally, and a member removably set
in the side of said clamping-nut and having
2 projecting part which extends into one
of said slots whereby it is prevented from
rotating, L

14.- A metal-cutting tool of the class de-
scribed, comprising in combination, & body
having a central bore, a plurality of cut-
tef-blades. radially -set in said body, a lon-
gitudinally moving core-piece in said bore"
adapted fo expand said blades, an adjust-
ing-nut turning on threads around the ex-
terior 6f said body above said blades, one
.or more laterally projecting elements longi-
tudinally movable in one or more transverse
slots in said body acting on the end of said
core-piece and engaging with said nut
whereby the latter operates the blades, a
longitudinal zero-line mscribed on said body
below said nut and graduated in accordance
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with the pitch of the threads of said nut, a -

plurality of circular graduations into which
the lower edge of said nut is divided and
adapted to be read upon said zero line, and
a lock-nut engaging with a second set of
threads on said body above said adjusting-
nut and adapted to lock the latter.
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15. In a metal-cutting tool of the class de-:

. -scribed, the combination of a cutter-head

‘having a plurality of radial slots therein, a
“plurality -of cutter-blades mounted in said-

slots and having oblique downwardly and
outwardly extending upper edges, a gage-

- sleeve having a conical undercut lower edge

16

-extending over the ends of said slots and

forming an abutment and guide for said cut-

.ting-blades in-their radial movement, and

an immovably fixed abutment. for the oppo-

'\s'i,te end of said gage-sleeve.
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16. In a metal-cutting tool of the class de-
scribed, the combination of a stocl, a cutter-,
head united thereto-end to-end by a joint, a
shoulder formed on said stock at-the joint,.
spid cutter-hesd having a plurality of radial
slots, a plurality of cutter-blades sét in said

-slots, and having oblique downwardly and

-outwardly extending upper edges, and a
sleeve surrounding the upper part of said-
cuttér-head and abutting at one end upon
said shoulder and at the other end overlying -
the ends of said slots and_eonically under-
cut to form a guide and abutment for said
blades in their radial movement. )

© 17. A metal-cutting tool comprising, in

- combination, a stock,*a plurality.of cutter-
" blades mounted therein, a. core-piece and:
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means carried thereby acting to expand said

- blades in an obliquely forward longitudinal

" direction ‘when ‘moved forward. longitudi-

1]

said -core-piece.

nally, a threaded nut engaging threads. on
the surface of said stock, and means trans-
mitting the endwise movement of said nut to ,

'18." A metal-cutting tool -comprising, in’

- combination, a stock, a.plurality; of -cutter-

40

" blades

_ blades  mounted . therein, -a core-piece and

means carried thereby deting to expand said.
when moved longitudinally, a

~ threaded nut engaging threads on the sur-
. face of said stock, and a transverse member
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passing through a. slot 'in. said: $tock and
abutting on the end of said Bore-piece, said

. nut' having an annular internal flange-lug
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which engages the end of said transverse.
meinber... LR :

19. A metal-cutting tool comprising, in.
combination, a stock, a- plurality of. cutter-
blades mounted therein, a core-piece; means

“carried thereby acting to expand said hlades:

when moved longitudinally, a threaded'ad-
justing-nut engaging threads on the surface
of said stock; a transverse member passing
through: a slot in said stock and: abutting

;. on the'end of said core-piece, said nut hav-
: ing ‘an annular -internal flange-lug which
- engages the ends of said. transverse mem-
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. . against the end of said adjusting-nut.
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-ber, and- a lock-nut engaging a-second .se-

ries of threads on said stock and abutting

20. In a metal-cutting tool, the combina- -

tion of a stock having threads;’ a core-piece
mounted centrally therein, and means for

b}
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moving said core-piece Iongitudinally com-
prising an adjusting-nut having {hreads
engaging the threads of said stock, a grad-
uated line on the surface of said stock and
-parallel to the axis thereof, a circularly
graduated sleeve having a- screw-threaded
-connection. with said adjusting-nut, and
means for locking said sleeve fast to -said
nut. -

- 21. In a metal-cutting tool, the combina-
tion of a’stock having threads, a core-piece
mounted centrally therein, and means for
moving said core-piece longitudinally com-
prising an adjusting-nut having threads en-
gaging the threads of said stock, a gradu-
-ated ‘line on the surface of said stock and
‘parallel to the axis thereof, a' circularly
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graduated sleeve having a screw-threaded

‘connection with ‘said adjusting-nut adapt-
Ing it to longitudinal as well as circular set-
ting with respect to said line, and a lock-nut
‘engaging the threads on said sleeve and act-
ing to lock said sleeve fast.in position with
.respect_to said adjusting-nut. .
- 22. In a metal-cutting tool, the combina-
‘tion of a body, a plurality of cutter-blades
mounted radially thereon and having each
one or more -oblique edges and ‘also an un-
dercut oblique edge, a core-piece having one
or more conical surfaces eéngaging said ob-
lique edges, means. for advancing said core-
piece, a clamping-piece having undercut sur-
Taces engaging said undercut edges, and
means for advancing said clamping-piece
to-draw said blades together. - . - _
. 23. In a metal-cutting tool, the combina-
tion of a stock, a slotted cutter-head, cut-
ter-blades radially set in the slots of said
head and having edges ¢’ cut to a certain
definite degree-of: obliquity and having fur-
ther oppositely sloping oblique edges ¢? cut
to -a certain predetermined angle of ob-
liquity; a core-piece having a conical face

thereon having the same angle of obliquity" 110

-as the edges ¢%, means for moving said core-
piece in an axial direction, and a sleeve fixed
to said cutter-head in a definite position and
having an edge adjusted to abut against the
edge ¢” and limiting the length of the slots
.in which the cutter-blades move." .
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©.24. In a° metal - cutting “tool, the com-

bination of a stock, a slottéd - cutter-head,
- cutter-blades radially set in the slots of said
‘head and having edges ¢’ cut to. a certain
definite degree of - obliquity and having
' further oppositely sloping oblique edges ¢?
cut to a certain predetermined angle of
obliquity, a core-piece having a conical face
thereon having the same angle of obliquity
-as theiedges ¢?, a sleeve fixed to said cutter-
he’a’% in:a definite position and having an

120

125

edge’adjusted to abut against the edge ¢’

-and limiting the length of the slots in which
the cutter-blades move, a transverse member

passing through a slot in said stock and
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‘ abutting-against’ the end of said core;.piece,

. tion of a stock, a slotted cutter-head, cutter--

10

15

and an adjusting-nut engaging with threads

on said stock and having means engaging

the ends of said transverse member. '
25. In a metal-cutting tool, the combina-

blades radially set-in the slots of said head
and having edges ¢’ cut to a certain definite
degree of obliquity and having further op-
positely sloping oblique edges ¢? cut to a cer-
tain predetermined angle of obliquity, a
core-plece having a conical face thereon hav-
ing.the same angle of obliquity as the edges
«*, means for moving said core-piece in an
axial direction, and a sleeve fixed to said
cutter-head in a definite position and having

ah edge. adjusted to abut against the edge ¢’

- andzhmitthe.length-of -the slots in.which
-the cutter-blades move,, said cutter-blades
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) having undercut. oblique edges ¢*, a. clamp- |
-Ing-nut. having an undercut oblique surface
¢’ engaging said edges ¢*, and means for ad--

vancing said ‘clamping-nut to clamp the
blades in adjusted position.

'26. In a metal-cutting tool, the combina-
tion of a stock, a slotted cutter-head, cutter-
blades radially set in the slots of said head

- and having edges ¢’ cut to a certain definite
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“degree of obliquity and having further op-

positely sloping oblique edges ¢* cut to a

.certain predetermined angle of obliquity, a

core-piece having a conical facethereonhav-

ingthe same angle of obliquity as the edges ¢?,
means for moving said core-piece in an axial

direction, a sleeve fixed-to said cutter-head

in a definite position and having an edge
adjusted to ‘abut agaimst the edge ¢ and
limit the length of the slots in which.the cut-
ter-blades move, said-cutter-blades having

undercut oblique edges ¢% a clamping-nut |

having an undercut oblique surface engag-
ing said edges ¢*, and a clamping-screw
turning in a socket in the end of said cutter-
headand engaging said clamping-nut.

27. A metal-cutting tool comprising, in
combination, a- stock having two-sets- of

screw-threads on its exterior surface, a slot--

ted cutter-head on.the end of said stock, cut-

" ter-blades mounted in the slots of said cutter-

head- and having oblique inner edges ¢* and

undercut oblique edges ¢*, a ‘core-piece hav--

ing one or more conical faces acting against

the edges ¢%, a clamping-nut having an ob-"

lique undercut surface engaging: the under-
cut edges ¢*, a screw engaging said nut and
rotating in the end of said cutter-head and

prevented from endwise movement, an -ad-

justing-nut’ engaging. oné set of-threads on.

said stock, a lock-nuf engaging-the-other set;
and an operative connection between said
adjus ing-nut and. core-piece whereby. the
Jatter is moved longitudinally..

28. A metal-cutting tool comprisimg, in
combination, a stock having two- sets: of
screw-threads. on its' exterior surface, a
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slotted cutter-head on one end of said stoclk,
cutter-blades mounted in the slots of said
cutter-head and having oblique inner edges
¢* and undercut oblique edges ¢*, a core-
piece having one or more conical faces act:
Ing against the edges ¢?, a clamping-nut hav-
ing an oblique undercut surface engaging the
undercut edges ¢*, a screw engaging said nut

70

and rotating in the end of said cutter-head =

and prevented from endwise movement, an
adjusting-nut’ engaging’ one set of threads
an said stock, a lock-nut engaging the other

75

set, an operative connection between said

adjusting-nut and core-piece whereby the
latter is moved longitudinally, a circularly

graduated sleeve having an adjustable -en--
gagement with said adjusting - nut;-~and -~
means for locking said sleeve in"its adjust--

ed position. ~ -

29. In-.an eXpansion metal-cutting tool,
the combination of a radially slotted cut-
ter-head, a plurality of cutting-blades set
radially therein, each cutter-blade having its
end-edges oblique downwardly and out-
wardly and parallel (6 each other, said cut-
ter-head having surfaces coacting with and
guiding said end-edges, the lower ends of

-said cutting-blades extending beyond the end

of said cutter-head whereby to ream a hole
square at the bottom, and means for expand-
ing and contracting said eutter-blades in an

.obliquely longitudinal direction.—

30. A metal-cutting tool of the class de-
scribed comprising a tubular body having a
central bore, a plurality of cutter-blades set
therein, and a tubular core for expanding
said blades the whole tool ‘being tubular per-
mitting the passage completely through it of
a central mandrel. . . _ N

31. A metal-cutting tool of the class de-
seribed, comprising in combination a tubu-
lar body, a plurality of cutter-blades set
therein, a tubular core mounted. concentri-
cally within-said body and adapted to ex-
pand “said blades, and tubular clamping-
means for-securing-said blades in adjusted
position. . a '

32. A metal-cutting tool of the class de-
scribed comprising, in combination, a tubu-
lar body, a plurality of cutter-blades - set

' therein, a tubular core mounted concentri-

cally within said body and adapted to ex-
pand said blades, and-an adjusting-nut en-
gaging threads on said body and acting on
'said core. e . .

33. A metal-cutting tool of the class de-
seribed comprising, in combination, a tu-
bular body, a plurality of cutter-blades set

_therein; a~tubular core -mounted -coneentri-

cally within said body and adapted to ex-
pand said blades, an adjusting-nut engag-
ing-threads on said body and adapted to
actnate said core, and a tubular clamping-
nut acting in opposition to said adjusting-
nut, the tool as"a whole being tubular. .
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84. A metal-cutting tool of the class de-

'scribed " comprising, in combination, a com-

pletely tubular body,. a plurality 'of cutter:
blades -radially set therein, and" completely

tubular ' means’ for_ adjusting said blades |,

mounted concentrically within said body.

85. A metal-cutting tool of the class” de-

.~ seribed comprising, in combination, a-tubu-
. lar body having a plurality of radial slots, a

10

plurality of cutter-blades set in the respec-
tive slots, means within said body for-ad-

justing the ‘position : of said-blades and
' means ‘within said body for clamping said
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blades in adjusted position; the whole tool

-being tubular to permit the mounting of the
"same upon a mandrel passing through the

center. oo .

- 36. In a metal-cutting tool of the class de-
scribed, the combination of a tubular body
having radial slots, a plurality of cutter-

blades set in said slots, an adjusting-nut sur- -

rounding ‘said- body and engaging threads
thereon, and means within said body adapt-
ed to expand said cutter-blades and actuated

by said nut through one or more lateral ori-
fices in said body; the: tool as a whole be-

ing concentrically tubular permitting the
mounting of the same upon a mandrel pass-
ing through the centen, C ‘

. -37. A metal-cutting tool of-the class de- |

scribed comprising, in-combirnation, 4 tubu-
lar body having a plurality of radial slots,
a plurality of cutter-blades set in said slots,
sald body having a central bore, a longitudi-
nally movable tubular core-piece mounted

" in said bore and adapted to. act vovon, ‘said
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blades to expand them, an adjusting-nut.
surrounding - said . body -and- engaging
“threads thereon, and. one or- more-laterally .
projecting ‘elements . connected with said.

core-piece and longitudinally movable there-
with in one or more slots in said body, said
projecting element or elements. engaging
with said nut thereby transmitting the lon-
gitudinal movement of said nut to said core-

" ..piece and said blades; the tool as.a whole

being tubular permitting the. mounting of

the same upon a mandrel passing through

38, A metal-cutting tool of the class de-

- scribed, comprising, In combination, a tubu:
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lar body having a central bore and a plu-
rality of radial slots, a plurality of cutter-

blades set in said slots, a longitudinally-

movable tubular ¢ore-piece mounted in said

“bore and adapted to act upon said blades to

expand them, an adjusting-nut -surround-

ing said body and engaging threads tiereon.’
one -or more laterally projecting elements

connected with said ‘core-piece and longi-

- tudinally movable therewith in one or more
-slots in said body, said projécting element

65

or elements.engaging with said nut thereby
transmitting the longitudinal movement of
said nut to said core-piece and said blades,
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| and a tubular clamping-device mounted in
said bore at the lower end of said blades and

“tool -as a whole being tubular.
39.- A ‘metal-cutting tool of the class de-

{ seribed comprising, in combination, a tubu-

lar body having a central bore and a plu-
rality of radial slots, a plurality of cutter-
blades_ set in said slots, a longitudinally
movable tubular core-piece mounted in said

expand. them, an adjusting-nut surrounding
said body and engaging threads thereon,
-one or miore laterally projecting elerents
connected ‘with -said core-piecé and longitu-
dinally ‘movable. therewith in one or more
-slots in said body, said projecting element or
elements engaging with said nut thereby
“transmitting the longitudinal movement of
said nut to-said core-piece and said blades, a

nut .in said bore at.the lower end of said

clamping-serew in the end of said bore en-
gaging the‘threads of said clamping-nut and
having a head extending through the lower

tubular. . .
. 40..In a tool, the combination of a stock
‘having external threads; a core-piece mount-

said core-piece longitudinally comprising an
adjusting nut having a set of internal
threads ‘engaging the external threads on
the stock and having one end bored out
larger than the digmeter of said threads and
also-threaded internally, a circularly grad-
uated sleeve having a set of external threads
on one end which.extends within the re-
cessed end of said adjusting nut and engages
the internal threads thereof, and means for
locking said sleeve fast to said nut.

41.:In a tool, the combination of a stock
-having external threads, a core-piece mount-
ed centrally therein, afid means for moving
said core-piece longitudinally comprising an
adjusting nut having a set of internal
threads engaging the external threads on the
‘stock and having one end bored out larger
than the diameter of said threads and. also
threaded internally, a circularly graduated
sleeve having a set. of external threads on

end of said adjusting nut and engages the
internal threads thereof, and a lock-nut
comprising an internally threaded ring also
engaging the threads- of said sleeve and
adapted to lock the same. in position by
jamming against the end of the recessed
portion of said nut. g

having external threads, a longitudinally
adjustable part thereof and means for lon-

gitudinally adjusting said part comprising

acting in opposition to said core-piece; the

bore and adapted to act upon said blades to "

longitudinally movable tubular clamping- .

blades acting in opposition to said core-'
pie¢e to clamp said blades, and a tubular

end of said body; the tool as'a whole being

.one end which extends within the recessed’
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ed centrally therein, and means for moving -
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42. In a tool, in combination with a stock .
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an adjusting nut having an operative con-
nection with said part and having a set of
internal. threads engaging said  external
threéads on the stock, said nut having fur-
ther one end recessed to a diameter
than the diameter of said threads and also

internally threaded, a longitudinal zero .

line on the surface of said -stock, a sleeve

one end of which is circularly graduated |

and adapted to be read by its position with
respect to said line and the other end of

“which is reduced to extend within the te-

cessed end of said nut and externally
threaded to.engage tlie threads of said re-
cessed end, said sleeve being provided mid-

arger |

O

way with a cylindrical periphery substan-
tially equal to that of said nut, and a lock-
nut consisting of a cylindrical annulus hav-
ing ‘an. external periphery substantially

‘equal to that of said nut and abutting 20

against the recessed end thereof and having
internal threads engaging that portion of

‘the threads of said sleeve which extend be-

yond the- recessed end of said nut.

In witness whereof; I have hereunto set 25

my hand this 7th day of February, 1908.
' ~ . HENRY WALTHER. -
~Witnesses: . - '
E. C. BayeriEy, -
W. G. TRUETTNER.




