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(No model.)

To all whom it may concerw:
Be it known that I, JOEN WoRrTH HEYER,
a citizen of the United States, residing at Hart-

ford, in the county of Hmtfmd an(l State of

Oonne(}tlcut have invented certain new and
useful Imp1 ovements in Reamer - Relieving
Machines, of which the following isa SPeciﬁem
tion, reference being had to the accompany-
Ing dl&WlHG’S forming a part thereof.

| My mventlon 1elates to machines for reliev-
ing the cutting-edges of reamers, or those of
Othm similar tools, either before or after hard-
ening, by means of any suitable cutting or
orinding devices. It has forits object to fur-
nish Such a machine that shall be adapted to
relieve the cutting-edges of a tool by reducing
each “‘land,”’” or smface between the grooves

of the same, to an arcof a circle that is slightly

eccentric to the circle of the cutting - edges

by means of the or dinary disk- Shalaed emery

or corundum wheels. For the attainment of
that object it consists in an oscillating fixture

-adapted to carry the tool to be olz)emted upon,

and certain mechanism adapted to carry and
operate that fixture and the grinding-wheel,
the whole constituting my 1mpmvedﬂmmel-

relieving machine.

Referrmﬂ to the drawings, Figure 11sa plan
view of a machine embodying my invention.
Fig. 2 is a vertieal transverse section in-line
Y Y, Fig. 1. TFig. 3 is a similar section in

line X \ I‘w 1. Fig. 41is apartial plan view

40

. bed, as A, properly formed to receive it.

Showmg 3 modlﬁcatlon of the fixture for hold-
ing the tool. Fig.b isafront elevation of the
same. Fig. 6 is a vertical transverse section

in lineY Y, Fig. 4. Fig. 7 shows an alterna-.
tive constr uctlon of pmt of the details of the

operating mechanism. TFig. 8 is a vertical
longitudinal section in line X X, Fig. 7. Fig.
9 i a diagram illustrating the form of 1ellef
oiven to the cutting-edges of a tool. IFig. 10
is a perspective view of the form of machine
shown in Figs. 1, 2, and 3. -

Similar letters refer tosimilar parts through-
out the several views.

The mechanism of my improved rehevmcr
machine I prefer to arrange upon a homzontal
A
raised pmt A’, formed thereon or affixed

justable spindle-carrying head, as A?, which

may be made to adjust by swinging 01 pret-
erably, by sliding, as shown in the pr esent in-

stance, That adj ustable head may be adjust-
ed by means of a screw and nut of the kind
commonly used for such purposes. Thespin-

dle 8, which is carried in the head A? has

means for carrying the grinding-wheel G and
a pulley, P, whereby it is driven. The raised

part A’ may be adjustably secured to the bed.

A, and the head A® may be formed of two

parts, of which the upper one, carrying the

spindle §', may be pivotally adjustably secured
to the lower one. Those adjustments, which
are already well known, I do not consider es-
sential for the proper operation of the ma-
chine upon ordinary work; but they are Some
times convenient in special cases.

Upon the top of bed A, near the front thele .

of, suitable ways are formed for carrying a
sliding table, as B, which is adapted to be
moved long 1tud1mlly of them in either direc-
tion by means of a nut and the screw 5% or by
a rack-and-gear motion, or some equwalent
means, which may be Opel ated by hand-power
orotherwise, as preferred. A laterally-adjust-
able auxiliary table, D, is pivotally secured
to the top of table B by means of pivot-screw
P? and binding-screw I or their equivalent
means, and has suitable ways or equivalent
means for securing thereto the two heads H
and H'. These heads are each provided with
any suitable center, as (5, and are so con-
structed as to slide toward and from each

60 .
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other upon the ways of the auxiliary table D 85

without disturbing the proper alignment of
those centers, these heads, as shown herein,
being secured to their ’ﬂa;y by set-screws. 6
The center in one of those heads, preferably

that in H’, may be, and frequently is, made to go

-slide therein by means of a dead Spindle and

screw similar to those used in the tail-stocks
of ordinary engine-lathes, for the purpose of
properly securing any arbor, tool, or fixture

that is carried upon the centels

The fi

xture for carrying the tool consists of

two principal parts, each, as usually made, -

The

consisting of several 1)1eees first palt

may be any suitable oscillating frame carried

95

- 50 thereto 1s 'mdapteﬂ to receive any Slllt’tble ad | upon the centers C° or their eqmmlent and Io-o



- having means for oscillating it. The second | ing relieved, and E a circle concentric with
part consists of two centers earried by parts
that are adjustable relative to the axis of oscil-

~ lation of the first pLincipal part of the fixture.

10
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made therein to receive the centels 7,

One end of that shalt, | be ground concentric thereto without any re-

- equivalent device.
~adjustable, asshown

Asshown in Figs. 1,2, and 3, this fixture con-
sists of the follows ing:

A shaft or other form of bfu* 3, hdS ll‘f‘ldg

ly fixed thereto two arms, I, llfwmﬂ recesses

here-
inbefore described.

at the left-hand in Fig. 1, extends through

the arm and carries one end, preferably the

upper one, as shown, of the conneetmn rod C.

A -Ve-rftically-reci procating motion is imp arted
to that connecting-rod by means of pulley P,

shaft S°, and crank C, or by some similar or
T'his ecrank may be made

drawing of United bt%tes Patent N 0. 150,107,
dated April 21, 1874, to which 1*eference

~may be had. A bar, B, i1s pivotally secured

Y

| to the shaft 5, and has two arms or projec-

 tions, as Btand B each provided with centers
-, for c carrying: thetool 1.
-ing-screws, as 8, are provided to fix the bar
One

~Anysuitable bind-

B’ to the sha{t S in any desired position. -
of those arms, preferably B!, is made adjust-
able longitudinally on that bar in any con-

venlent manner, for the purpose of adapting
 the fixture to the holding of tools of various

lengths. 1t may be held on sald bar by a set-

SCIrew, 7. ‘The bar B’ is suttably formed to re-
- celve a slide, B’, that carries a stop consisting |
- of the piece K and spring-piece N, for that
cutting-edge of the tool R that is bemﬂ re- |

Tor the . pur- '

lleved as 8110“ 1 bestin Fig. 2,
pose of keeping that cuLtlnﬂ edge firmly
against that stop, a ratehet- collal WV 18 fixed

~on the shank of the tool, and held in plaee by

4.0

a hook-shaped tension-rod, L, having a thumb-
nut, T, or equivalent means for tlﬂhtenmn

- 16, and carried in any sultable piece, as the

45

o

3

- ture I prefer to make .

60

and not because they are necessary,

Shde JE5

The sliding pieces B* and B? which are se-
cared to I3’ by set-screws 9, me provided to
facilitate the convenient adj ustment of thestop
and tension-rod longitudinally of the bar I,
for both
may be dispensed with, and that stop and rod
secured directly to that bar by other suitable
means—as, for instance, the common T-slot
and bolt used for securing the shipping- dogs

to metal-planing- 111ach111e tables, as shown 1

United States Patent No. 93,907, to which ref-
erence may be had. In eonst1 uetmﬂ* thisfix-
e several pa,-rts of such
relative proportions that when the bar B’ is
swung to bring the center line of arm B® in
the same plane as the center line of arm F the
axis of the centers ° shall coincide with the
axis of centers (7 the said axis being also par-
allel to the ways of auxiliary tablt, D. This
ftuangement 18 1llustrated inthe diagram Fig,

, for instance, at D, in the
A

308,669

the axis (7, the distance S C* being equal to

the distance 5 €. If, now, the bar B’ is

swung to the position above described, so the

70

axes C* and  coincide, 1t 1s obvious the cir- -

cle It will be concentric to the axis C? of the

' reamer R, and that if that reamer be then os-

| do not .coincide, but form instead an angle

i gle V.S V', then, ¢ O
| lated as bef{)le the land R will be ground to

cillated upon that axis against the rapidly-re-

volving grinding-wheel G the land R’ would

75

lief; but if the frame B’ be so adjusted and -

fixed upon shaft S that those axes €’ and (7

having its apex ab axis D, as shown in thean-
when the reamer 18 0sc¢il-

have a relief couespondmﬂ to the (,11(31(3 15,
the cutting-edge of that land being on theline
The thlee cutting-edges &bove the line
S Varedrawn hfwiuﬂ‘sueh ‘1161161" whilethose
below that line are dmwn without any. The
distance between the axes C? and ¢ must of
course cmrespond to the amount of relief re-

quired to be given to the cutting-edges; butlt

‘may be a very small fraction of the dmmetel

of the reamer, frequently not exceeding one

one- thousqndth part thereof, and Sometmles&

80
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very much less than that, and still give a suf-

ficient amount of relief. The are of oscilla-

‘tion of the hixture O O Fig. 9, is determined

by the stroke of crank C Whlc,h therefore, is :

preferably made adjusmble, and must be suf-

fieient to properly present the whole width of
the land R to the wheel G.

The operation of my invention isas follows
The tool to beoperated uponisplaced between:
the centers C°, which are adjusted to hold it
securely. The stop K 1s properly adjusted to
hold one of the cutting-edges of the tool, as
R in Fig. 9, in the 1eqmred position relative
to the grinding-wheel, and the pieces W, B2
L, and T set to hold that cutting-edge aﬁamst}
that stop, as hereinbefore described. T.lehx-
ture 1s adjusted to make the angle V 8 V' cor-
respond to the amount of rehef required, and
the stroke of the crank C is adjusted to give
the 1eqmled angle of oscillation, as O ¢ O
in Ifig. 9, and the auxiliary table ’LdleSted to
give the 1eq1111 ed taper to the tool. Theshaft
S’ 18 now made . to revolve by means of a band
upon pulley I, and thewheel G by means of a
banduponpulleyl’,bothatpropervelocitiesde-
termined by thesize andnature of themachine
and of the tool to be operated upon. The
sliding head A” is then moved until the wheel
G touehes the land of the reamer, when the
table B 1s moved to and fro to brmn‘the whole
length of that land to berelieved Lo theaction
of th“Lt wheel a sufficient number of times, the
wheel in the meantime being gradually fed to
the tool to proauce the required amount of re-
lief to that land, these operations being re-
peated until all of the cutting-edges are re-

9, in which S 18 the axis of shaft S 85 the  lieved.

axis of centers €7, (* the axis of centers C, R

l

I do not limit myself to the particular con-

an outline of the (31 0ss-section of a reamer be | struction of the ﬁxtmehelembefme descmbed
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as 1t may be modified in a variety of ways and
still retain its essential features. In Figs. 4,
5, and 6 I have illustr ated one such modifi ca-
t1011 of that fixture. In those views the cen-

ters C? are replaced by a shaft, 8% that carries

the bar B’, which is rigidly fixed thereto.
The centers C* are fixed in or formed upon an
adjustable piece—as, for instance, slides that
are adjustable by means of screws M. The
stop K is shown of modified form; but the re-
maining detalls are substantially the same. as
in Figs. 1, 2, and 3. This form of fixture is

not eSpecmll} recommended, except 1t may be

for use in the relieving of Shmt tools.
The construction of the crank-motion for

- oscillating the fixture may also be modified 1n
~ several ways without essentially altering 1ts

20

function in the machine. One such modlhca "
tion is shown in two views in Figs. 7 and §,
of which the former is a similar view to Fig. 3,
and the latter a vertical section in line XX of
the former view. BV this mode of construc-
tion the center 7 is made part of a spindle,

- 8% which is driven by pulley P° and carries

25
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an eccentric, C, that is essentially an enlarge-
ment of the crank-pin C of the shaft 8’ in
Fig. 6.. That eccentric carries an eccentric-

'stlao, J, that works over a stud, P°, and has

:;mother one, P!, for actuating the connecting-
rod €' in the usua,l manner.
Having thus described my invention,I claim

- as new and desire to secure by Lettels Patent

of the United States—
1. In arelieving- nmehme,a fixture f01 hold-

u—

b

ing atool adapted to be oscillated about a fixed 35 .
axis, and having centers adjustable relative to

‘that axis, substanbmlly as and for the pur pose

deser 1bed

2. Inarelieving- 111(,Lchme a fixture for hold-
ing a tool adapted to be oscillated about a fixed 40
axis, and consisting of two parts, one adjust-
able uponthe other substfmtlally as described,

3. In a 1ehewnn -machine, a fixture for hold-
Ing a tool adapted to be oscillated about a fixed
axis, and consjsting of two parts, one adapted 45 .
to-: swmﬂ upon the othel substantially as de-
seribed. |

- 4. Inarelieving machme a fixture for hold-
ing a tool adapted to be osclllated about a fixed
axis, and consisting of two parts,one adapted
to swing upon the other, and having means,
substantially as described, for controlling the

50

- position of the tool thelew combined and'

0pe1 ating substantially as described.
5. In a relieving-machine, an adjustable os-

53
cillating fixture, Substa-ntially as described, a

‘table, as D, laterally adjustable upon table B,

and provided with means, substantially as de-
scribed, for carrying that fixture, a table, as
B, ‘ldapted to carry tle htemlly—ad]ustable
table and means, substantially as desecribed,
for OSPlll&tlnﬂ‘ the fixture, all combined and
operating substantmllv as and for the pur-
poses deseribed.

- JOHN WORTH HEYER.

60 .

Witnesses:
C. O. PALM

ER,

Franois H. RICHARDS. -
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