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UNITED STATES

PaTeENT OFFICE.

EDWIN R. FELLOWS, OF SPRINGFIELD, VERMONT.

APPARATUS FOR TURNING IRREGULAR SHAPES.

SPECIFICATION forming part of Letters Patent No. 499,977, dated June 20,1893,
Application filed June 6, 1892, Serial No, 435,660, (No model,)

To all whom it may concern:

Be it known that I, EpwiN R:. FELLOWS, of
Springfield, in the county of Windsor and
State of Vermont, have invented certain new
and useful Improvements in Apparatus for
Turning Irregular Shapes, of which the fol-
lowing is a specification.

This invention has for its object to provide
mechanism for turning or boring metal in
any desired form other than circular, and par-
ticularly for turning hexagonal and square
forms. :

The invention consists in the construction
and combination of parts as hereinafter de-
seribed and claimed.

Of the accompanying drawings, forming
part of thisspecification: Figure 1 represents
a plan view of a portion of a lathe spindle
and turret provided with my improved mech-
anism. Fig. 2 represents an end view of that
portion of the apparatus which is attached to
the turret. Fig. 3 representsa side elevation
of the portion of the apparatus shown in Fig.
2. Fig. 4 represents a top view of said por-
tion. = Fig. 5 represents a section taken on
Fig.
6 represents a side view of the cam or pattern
attached to the work-holding spindle. - Fig.7
represents a section on line 7,7, Fig. 4. Figs.
8 and 9 represent a modification.

The same letters of reference indicate the
samé parts in all the figures.

In the drawings: A represents a holder or
body, which may be secured in any suitable
way to the turret T, the connection being pref-
erably effected by means of a-cylindrical
shank A’,formed on the holder A, and fitted
in a socket formed for its reception in the

. turret. The turret is or may be of any suit-
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able construction, and forms no part of my
invention.
B represents a slide, which isfitted to move

upon a dove-tail gnide A? on the holder A,

and may be adjusted on said holder and held
at any position to which it may be adjusted
by means of an adjusting nut B journaled
in a bearing on the slide B, and a screw-
threaded rod B? affixed to the holder A and
engaged with the nut B2

C represents a tool-holder, which is affixed
to a rock-shaft C% fitted to turn in aslesve or
bearing B* on theslide B.

To the tool-holder C is affixed a tool C’,
which may be adjustably secured to the tool-
holder by any suitable means, and may be
formed to act in any desired manner upon
the work to be shaped; that is to say, it may
be adapted to form an external surface or an
internal surface on the work. I have here
shown the tool C" as adapted to act-on the ex-
terior of the work, and to form a series of flat
sides, arranged in polygonal order, the work
being suitably rotated while the toolis pre-
sented to it. The tool-holder C is adapted to
oscillate in the bearing B so that the tool
mayhave an oscillating or reciprocating move-
ment toward and from the axial line of the
work W, said work being shown in Fig. 2 in
dotted lines as a hexagonal nut or piece.

S represents the work-holding and rotating
chuck or spindle, which may be of the usual
or any suitable construetion,and is arranged
in the usual relation tothe turret T. To the
spindle is affixed a cam or pattern J, the con-
figuration of which willdepend upon the form
which it.is desired to impart to the work.
The form of cam shown in Fig. 6 is adapted
to actuate the tool through the intermediate
mechanism hereinafter described, in such
manner as to produce the hexagonal form of

work shown in Fig. 2, the perimeter of the

cam being composed of a series of salient and
re-entrant curves.

The intermediate mechanism which I em-
ploy to communicate motion from the.rotat-
ing cam or pattern to the tool-holder, in the
best embodiment of which I am now aware,
comprises the following elements, namely,
first, a trundle roll I’, mounted to rotate
loosely upon a shaft or arm H; secondly, an
arm G, supporting the shaft I and affixed to
a rock-shaft F? which is journaled in a bear-
ing B® formed on the body A; thirdly, an arm
F, affixed to the oppositeend of the rock-shaft
I* from that to which the arm G is affixed,
said arm Fhaving a dovetail rib or guide F’;
fourthly, a slide or block E, fitted to slide
upon the guide I, and provided with a stud
E*; and, lastly, an arm D, affixed at one end
to the rock-shaft C* and pivotally connected
at its other end with the stud E2

A helical spring U, shown in dotted lines
in Fig. 2, bears at one end upon the bottom
of a socket formed in the slide B, and at the
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other end upon a stud U’ on the tool-holder,
said spring acting ‘to move ‘the itool-holder:
away from the work W, and thus hold the
trundle-roll H yieldingly against the periph-
ery of the cam or pattern J, through the de-
scribed connections between said trundle-roll
and tool-holder. It will :be-seen,-therefore,’
that the rotation of the cam or pattern J
causes the trundle-roll and -the arm .G:to 0s-;
cillate, and impart an oscillating motion to:
the arm F, which in turn imparts a similar
motion through theblock E and acm D tothe,
rock-shaft C“’ tool-holder C and tool C’. The'
rotation of the cam or pattern.causes the arm!
F to oscillate throngh an unvarying are, the:

. extent.of its-movement being determinediby"
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the;configuration of the cam. Theslidingor:
self-adjusting connection between-thearms F .
and D.(said. eonneetlon is ;here.shown as:the’
guide ; F” and block E). causes sthe -arm -Fsto:
eominunicate an oseillating motion-to.the.arm
D.and tool-holder.C, so.thatthe tool ' isgiven
a:reciprocating motion toward .and from:the.
center of the work,and.is:therefore-caused:to:
impart-to the- rotatmg .work: the: polygona] rar
otherformforwhichthecamor patternwas de-.
signed. ‘The said-sliding.connection -enables;
the tool to :be -adjusted to qplodu(.e work -of:
any:desired.size without varying:the predeter-
mined form. ‘When the partsare. adjusted:so’
that the,.arm F-and its guide.F’ are parallel

* ‘with the guide on which the.slide B is:moyv-.
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able,:8aid slide: may-be:moved-to:any: deswed
extent to carry the tool toward:-or from -the:
axial line of the work, the block E:sliding.on’
the guide F”.s0 that. the leverage of the arm hrs
on, the arm D changes; exactly as;the distance.
between the point of the.cutting tool-and:the’
eepterof:thegwork-,ehanges. Hence_.theadjus,t-‘
ment .of the tool toward.or:from-the-axis of"
the work affects the-size.but not theform:of!
the-work. This provision for the production:
of any desired size of a.given;form.of- WOI‘k isi
one of much. 1mportanee
-Inall devices heretofore employed;of: whleh"
I am aware, for turning polygonal forms, the
construction and.arrangement-has.been such
that, in.adjusting the apparatus-to.cut-differ-
ent sizes, there:will inevitably be a-variation’
of;the:form., Far example, if ;j;he apparatus:
is:adapted to .properly :form -a piece-of -work
two.inchessquare,any adjustment:for cutting:
a smaller size will produce work with- -conecave
sides,;and any adjustment to increase the size:
will.produee work with convex sides. 'This
objection I entirely obviate ;by-providing-an:

arm .adapted to be oscillatedin-anunvarying’

arc.by:the cam,a tool-holder adapted to-oseil-
late-or .reclproeate toward and from-the cen-:
terv of the work, and intermedjate connecting
mechanism whereby any desired .extent .of
oscillating.or reciprocating movement: may:be
imparted from ‘the cam-operated arm in the
tool-holder,saidmechanismincluding; twogen-
eral parts, .one.of -which, as:here:shown,:is.the:
rock-shaft F%-arm F and its.guide ‘F’;-and’

499,977

the other the rock-shaft C* andarm D; anda
sliding or self:adjusting connection between
said parts.

I do not’ limit myself to the details of con-
struction of the connecting mechanism here
deseribed, and may vary the same, as well as

the -sliding or -self-adjusting connection, in

any demred manner, without departing from

.the:spirit of- -my invention,-solong as the de-

sired result is attained, namely, the impart-
ing of any desired lenn'th of reciprocating mo-
tlon to a.tool, from .an arm .or-part to which

an unvarying reciprocating or oscillating mo- -

tion is:given by -a-eam or pattern.

I do not limit myself to the employment of
the deseribed -improvements in :connection
with ;a .rotating icam J ,and a -non-rotating

“holder-or;bogly A, as,: if: desmed ithe.cam:may

be held : statlonaly,and the ubody /A rotated,
thus: .giving.the toolsholder-and tooka: revolv-

ing motion around:themork,: thelatter being

held statlonary ‘

“Ft-is obvious-ithat the: tool:holder .and the
catting: mel, may reciprocate in awectilinear
instead of in;a curved path. Thiscan:be:ac-
complished by making sthe-toel-holder.as:a

-slide, adapted to move on a snitable guideon
‘the slide’B,-and substitnting for bhef;u mDa
“bell- crank;lever, one:arm of swhich-would :be

connected with the block I, :and :the:other

arm to:the-sliding:tool-halder.
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I:do-not limit-myself:in all: ca,sesgte;'ehe use -

of the.adjusting slide B;:as, in -case it :is -de-
sired-to-produce -only.one :gize -of work,said
slide;may be-omitted.

The holder,A-and the parts:earrvied sthere-
‘by maybe supplied to:the market -as -an at-
tachment for -turret -machines-<without the

-CAI Or; pattern

“For-convenience,.I-have -shown a frundle-

roll'H’,-jonrnaled ‘npon thestud-or- shaft H,

which .is-movable longitudinallyin -a -guide
formed in-the:arm G;andis,connected:tosaid

{ guide by means of.a spline:G*(Fig. 5);which -

prevents the shaft II fromrotating. Aspring
H?, located 'in a-cavity:dnthe, shat‘b H and
bearmo at one end -against ja loose;pim I*
normally presses -the brundle -roll X" ont-
wardly toward the cam .J, by-reason -of ‘the
fact that.one end:of ~the lpose :pin T+ bears
agamst a smtablersupport whieh may-beithe
arm F. The trandle-roll is-provided with -a
shoulder HI2,-which bears against .one-side of
the cam. As -the.turret:advancestowardithe

roll ylelds against the pressure "of the:spring
H® This :arrangement is adopted ifor ithe

-sake.of - gonvenience, but it is -not .essential;

as-the same regult may be; produeed by elther
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‘spindle -8, in -feeding the work, the trundle- -

12§

making -the -trundle-roll H long :enough or -

the.cam J wide:enough to.compensate: for[the
NECORBATY ! movement of the turret.
My.improved: meehanism is:adapted-toim-
part to the work anyform in-which the:angles
are -snch -as -net :to mecessitate -the.-cutting
away.of too: much-metal itoward : the.end of
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the cutting tool. Practice proves that any
angle up to ninety degrees (90 ) can be
formed

My invention is not limited to the employ-
ment of the described intermediate mechan-
ism and sliding connection between the arm
or lever which bears on the cam and the tool-
holder.

When it is not desired to provide adjust-
able connection between said arm and the tool-
holder, the construction shown in Figs. 8 and
9 may be used. In this modification,thearm
G, rock-shaft ¥ arm F, slide E and arm D
are omitted, and the tool-holder is provided
with an arm D’, which supports the trundle-
roll H’, said roll being held in engagement
with the perimeter of the cam or pattern, so
that the rotation of the latter oscillates the
arm D’ and tool-holder C, thus giving the
tool C’ a back and forth motion, the result
being the same as that of the .construction
previously described, excepting in so far as
producing work of different sizes isconcerned.

I claim—

1. The combination of a cam or pattern,an
arm or lever held in engagement therewith,
a holder or body, a rock-shaft journaled in a
bearing affixed to said holder,aslide movable
on said holder, a tool-holder supported by
said slide, and self-adjusting connections be-
tween said tool-holder and rock-shaft whereby
a back and forth motion is imparted from the
rock-shaft to the tool-holder underall adjust-
ments of the latter, as set forth.

2. The combination of a cam or pattern, an
arm or lever held in engagement therewith, a

- holder or body, a rock-shatt journaled in a

bearing affixed to said holder and provided
with a movement-transmitting arm, a slide
movableon said holder, a rock-shaft journaled

40

in a bearing on said slide and provided with -

an arm having a sliding connection with said

movement - tlansmlttmw arm, and a tool--

holder provided with a cuttmv tool affixed to
the last-mentioned rock-shaft, as fet forth,

3. Atool or attachment, comprising a holder
or body adapted to be secured to a turret or
feeding device, a rock-shaft journaled in said
holder and pI‘OVlded with an arm adapted to
receive motion from a cam or patfern and
with a motion-transmitting arm, a slide mov-
able on said holder, a tool-carrier on said
slide, and a self-adjusting connection between
the tool-carrier and the said motion-transmit-
ting arm, as set forth.

4, Atoolorattachment, comprisinga holder
or body adapted to be secured to a turret or
feeding device, a lever pivoted to said holder,
one end of said lever being adapted to receive
motion from a cam or pattern the other end
being a motion-transmitting arm, aslide mov-
able on said holder, a tool-carrier on said
slide, and a self-adjusting connection between
the tool-carrier and the said motion-transmit-
ting arm, as set forth.

In testimony whereof I have signed my
name to this specification, in the presence of
two subseribing witnesses, this 28th day of
May, A. D. 1892.

EDWIN R. FELLOWS.

Witnesses:
OTIS GRIDLEY,
W. D. WOOLSON.
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