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UNITED STATES

PaTeENT OFFICE.

JOSEPIT FLATITER, OF NASIIUA, NEW HAMPSHIRE,

MACHINE FOR TURNING AND GRINDING TAPERS.

SPECIFICATION forming part of Letters Patent No. 396,077, dated January 15, 1889.
Application filed July 25, 1888, Rerial No, 280,983, (No model)

o all whom it may concermn:

Be it known that I, JOSEPH FLATHER, of

Nashua, in the county of Hillshorough and
bmte of New Hampshire, have invented a new
and useful Improvement in Machines for
Turning and Grinding Tapers, which will, in
connection with the accompanying drawings,
hehereinafter fully deseribed, and specifically
defined in the appended claims.

In said drawings, Figure 1 is a vertical sec-
tion taken transversely through the bed, the
carriage, and the tool-post slide of a lathe
embodying myinvention. Fig.2isa detached
elevation taken as at the right of Fig. 1, and
showing additional parts that coact w 1t11 What
is shown in Fig. 1. TFig. 3 is an oblique sec-
tion taken on line Z 7, Fig. 2, and showing
details of parts shown in Flob 1 and 2. I‘]o
4 is a sectional elevation, the section belnw
taken at the same point as in Fig. 1, and the
figure showing my invention as apph’ed to a
latlie having a “ecompound” rest. Fig. 5 isa
detached elevation taken as viewed from the
right in Tig. 4. Fig. 6 is a view similar to
Fig. 1, but representing my invention as ap-
plied to a lathe having a “weighted” car-
riage. Figs. 7 and S show details of parts
shown in Fig. 6. Fig. 9 is an elevation taken
at the right of a metal-grinding machine em-
bodying my invention, certain of the parts
being shown in vertical section. Fig. 10 1s a
detached elevation viewed as at the front (the
left) in Fig. 9, and showing certain of the
parts. :

This invention relates to metal-reducing
machines—such as engine-lathes and grind-
ing-machines—and the object sought is a ma-
chine to produce tapering forms; and the in-
vention consists in combining a screw-feed
mechanism arranged to move the fool-support
transversely to the axis of the lathe-bed, a
gear mechanism engaged with and arranged
to actuate said screw-feed mechanism, and a
rack secured to the bed and engaged with and
arranged to actuate said gear mechanisn as
the tool-support is, by the usual feed mech-
anism, moved alono the bed in the longitudi-
nal dirvection thereof whereby the 1educlntr-
tool is, in a fixed and determinate ratio, con-
sta.ntly moved toward the axis of the body of
metal being reduced as the reducing-tool is

moved (by the usual feeding devices) in the
lineal direction of said body.

My invention is practically carried into ef-
fect by the mechanism shown in said draw-
ings, which T will now proceed to particularly
describe.

The bed of the lathe is shown in cross-sec-
tion at A,while B represents the carriage fitted
to move lengthwise of the bed on the beveled
ways or bearings « ¢, the carriage heing thus
moved or “fed” by any of the various known
feeding devices.

C represents the tool-post slide, which may
be mounted directly upon carriage B, as shown
in Fig. 1, or it may be mounted fo slide in
and out upon a turn-table, E, Fig. 4, which is
mounted upon slide D, arranged to slide in
and out upon the carriage B or it may be
supported upon the plate F, Flo 6, vertically
adjustable by serew 19, and at its front end
pivotally supported upon plate 13, arranged
to slide transversely to the lathe- bed on The
carriage, each of said construections and ar-
rangements of parts being old and well known.

The cross-feed screw d is shown in Fig. 1

as journaled at its outer end in sleeve ¢,-

threaded in carriage B, and with its threaded
portion engaging in nut g, secured by screw
h to the tool post slide C, the rear end of
serew,d being reduced to 1he base of its screw-
threads, and is journaled in hollow screw <,
which is threaded torotate in carriage B, the
serew d being secured from lineal movement
in the screw 2 by set-collar 7 and lock-nuts £.

Tt will be obvious that when serew d is ro-
tated and serew ¢ at rest slide C will be moved
in or out, according to the direction in which

the screw rotates, as the nut g will travel-

along the screw, and thus move- the slide; or
if serew ¢ be rotated while serew d is not ro-
tated the slide C will be moved in or out, ac-
cording to the direction in which said screw ¢
is rotated. Tt may be herc stated that screw
d is rotated for the usual purposes of cross-
feed by its crank 21, or otherwise; but to ro-
tate screw 4, and thereby constantly and
gradually move the operating-tool supported
by slide C toward or from the body revolving
on the lathe-centers, and which said tool is
reducing, T arrange the small gear I upon the
serew 4, the two being interlocked to rdtate
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together by spline m, which is seated in spline-
way nin the serew, Figs. 3 and 4,and in a cor-
1espondmn slot in the gear, the gear having a
long bearing or hub, so as to rest upon the
thread of the serew. Said gear is held in po-
sition close to the rear face of hed A by the
keeper e, which enters a groove in the hiub of
the gear and is secured to bed A by set-serew
2 and steady-pin v, Flig. 3. Gear 1 is driven
by an adjustable inf‘wlne(‘linte gear, p, which
is engaged with pinion ¢, secured on arbor s,
journaled in sleeve #, that is threaded in and
sapported by ]l.mnor u, secured to carviage B,
a gear, v, being secured upon the inner end of
said arbor and engaging rack v, secured upon
ledge b of the bed. Said intermediate gear,
2, 3% jowrnaled upon an adjustable stud, 20
secured in hangerz, thatig pivoted npon sleeve
1, 80 that gear p is always in mesh with pin-
iofi ¢. Said hanger z ig formed with a eurved
slot, 6, Fig. 2, whose radius point is the axis
of arbor ¢, a locking-serew, 7, serving as the
medns to lock or release said hanger when
gear pis tobe enmeshed with or diseonnected
from gear [ on sleeve &

It will be obvious that as carriage I is, by
the nsual feed-gear, moved along the bed on
ways ¢ the enofmomcnt of gear » with rack
w will cause ihe Totation of said gear ata
speed proportionate to the “ieed” movement
of the carriage, and the rotation of said gear v
will, ’rhrouuh arbor s, pinion ¢, inter moduﬂo
gefu*, I and gear [, be imparted to serew ¢
thereby turning the same and, through cross-
feed screw d, constantly moving the tool-sup-
porting slide C nearer to or farther from the
axis of the hody vevolving upon the lathe-
centers, and which is Dheing redunced by the
cutting - tool supported upon slide ¢ and
mov ed in the longitudinal dirvection of such
body by the carriage, the carriage and tool

moving in or out, d((()](ll]l” to Hm direction |
{
the

in \vhl(:h serew ¢ is rotated. Tt will also be
obvions that by varying the relative diame-
ters of gears I ¢ the cross-feed movement of
the reducing-tool may be varvied relatively
to the mm‘(*m(xn( of carriage I3 along the 1)(\(1
and hence any determinate { aper may be at-
tomatically produced by said two feeds, and,
further, that with screw ¢ threaded right-
handed, as shown, and with the e¢ross-feed
gears, ax shown, 1]1(' cutting -tool would by
the usual l(whng action of the lathe De
moved toward the axis of the body being re-
duced, but that if «aid serew ¢ was “left-hand”
threaded, or an additional intermediate gearv
was employed in the train, then the cross-feed
would be away from mst(“u[ of toward -the
axig of the body revolving on the lathe-cen-
ters.

When theintermediateslide, D, is employed,
as shown in Iig. -’I the serew 2 need not he
hollow, as in Fig. 1, but formed with a neck,
¢, and head i M lls inner end, while alm]\od
yvoke, 10, engages said neck nud head, and is
secured by serew 11 to the end of said slide
D, whereby the slide is directly moved in or

396,077

out by the rotation of the screw ¢, which Iat-
ter is automatically rotated by a train of gears
and rack, the same as alveady deser 1],)0(1\\'11]1
reference to IMigs. 1 and 2 and as there shown;
and, further, when the construction shown in
snd Fig. 4 is employed and it is desired to
actnate slide D through the nsual serew, d,
then, by removing screw 11 and (11%00111\(‘('1111“
yol\c ]( from the slide, the latter is free From
serew ¢ and may he .1(1{1(11(\(1 by the servew
in the usual manner.

When the carriage shown in Fig. 6 is em-
ployed, which, as st(mwl is of the “weighted”
1)(1110111 the nut ¢ of screw d is interlocked in
a bar, 12, seated in carviage B, (soo Ifigs. Gand
8,) and the rear end of s id bav is forked and
has the same connection with gerew @ as is
shown in Itigs. 5 and 7 and as has just been de-
seribed with reference to Iig. 4; and, further,
when the construction shown in said IFig. Gis
employed, the serew d is journaled in slide 13,
and is secured Trom lineal movement therein
by the erank 21 and set-collar 22, Said slide
13 is interlocked with and arranged to slide
on carriage B, while the vertically-tilling top
¥ is at 11% front end pivoted upon slide 13
and carries the tool-post slide (Vin the usual
manner.

It will De obvious that with the construc-
tion shown in Fig. 6,when screw is quiescent
and screw d is votated, the slide 13 and parts
thereby Slq)povli(wl will be moved transversely
to bed A, while if serew ¢ is rotated the slide
13 (111(1 pmis by it sup])mtod will, through
bhar 12 and serew d, be moved in the mme
manner as when screw d is rotated; and :
screw ¢ is connected with rack w by a h'ﬂin
of gears in the same manner as in Figs. 1 and
4, therefore Hle movement of the tool (car-
ried by slide () toward or from the axis of
the Dbody being reduced by the eniting-tool
will he in a positive ratio to the movement of
carriage 13 oalong bed A, and thus said
body may be turned to any required taper by
properly proportioning the gears that rotate
said serew 4.

As hereinbefore stated, my invention is
shown in Figs. 9 and 10 as applied to & ma-
chine adapted to reduce metallic bodies to a
cirenlar cross-section by the abrading action
of an emery-wheel, and in Fig, Y G2 represents

the frame or standard on which the operative

parts are monnted. Said standard is provided
with an arm, J, aving a *dovetail” guide-
way, 16, to which is fitted the plate M tomove
clogely but freely ﬂww()n, and from said base
riges the arm l\, preferably forked and hav-
ing journaled in it the arbor 17, provided
with pulley 18, by a belt on which rotary mo-
tion may be imparted to the arbor and the
emery-wheel T, rigidly secured thereon.

A table, H, having ways «, is arranged to
move in corresponding hearings on standand
. Upon said table a head and tail stock are
secured, the tail-stock being adjustable in its
(1151,111('(} from the head- .51.0(_]\. to adapt them
to longer or shorvter hodieg that are to be re-
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duced. The head-stock is shown at I and
has the arbor 14, provided with the center
15; but as all parts of the machine thus far
pointed outare old, common, and well known,
a further description thereof is not deemed
necessary. - '

The threaded nut ¢ is secured to base M,
and in this nutis threaded the screw d, which
at its front end is journaled in serew ¢, and is
therein secured from lineal displacement by
solid collar 22 and set-collar 23, This screw
d may be actuated by means of band-crank
21 to move wheel L toward or from the axis
of the body being revolved upon the centers
of the machine, or serew ¢ may be automati-
cally rotated, as table II moves lineally, by
means of gears, as follows, to wit: Gear [, se-
cured on screw i, as already deseribed in ref-
erence to Fig. 1, is engaged by intermediate
gear, p, pivoted on hanger z, said gear p being
driven by pinion ¢, secured on shatt 25, which
also carries gear v, that engages vack 10 on
table I, which rack serves to actuate the
gears, the shaft 25 being journaled in stand-
ard G. It being obvious that as the lineal
movement of table II serves, through the de-
scribed rack and gears, to rotate serew 4, and
thereby lineally move serew d, thus moving
wheel L tfoward or from the axis of the body

supported npon the centers of the stocks T in -

a fixed and positive ratio or velation to the
movement of said body past the wheel, there-
fore by changing the relative proportions of
gears [ and ¢, or of [, ¢, and », the degree of
the taper may be varied, as desired. It will
also be seen that in the machine shown in
Figs. 9 and 10 there is an obvious reversal
merely of the means of bringing the reduc-
ing-tool (the abrading-wheel L) in contaet
with the entire length of the body being re-
duced, for while in the other views the mech-
anism is adapted to move the reducing-tool
along the length of the body to he reduced,
in IFigs. 9. and 10 said body moves relatively
to said wheel I..

My invention is equally adapted to forming
tapering passages in bodies of metal, as to
forming bodies having a cylindrical exterior,

it being only necessary to secure in the tool-

post of the Iathe a tool adapted to act upon
the interior wall of a hollow hody, and in such

manner a socket or hole may be formed to

(V]

exactly fit a solid body turned in the same
lathe with the same taper-producing devices.

When my invention is employed with a com-
pound rest, such as is shown in Fig. 4, the
serews d and ¢ may, if preferred, be directly
connected together, as in Ifig. 1, instead of by
a yoke, as shown. Whenever it is desired to
emnploy the lathe to produce eylindrical bodies
or other usual forms, it is only requisite to
disconnect gear p from gear [ to render the
automatic tapering mechanism inoperative, a
suitable set-screw, pinching device, or other
known means of rigidly locking screw ¢ being
provided to sccuve it in such case from rota-
tion.

It will be obvious that many changes may
be made in the details and construction of
parts employed in my invention without de-
parting from the substance theveof.

If there be any occasion to guard against
“backlash” in the gears,Isuspend a suitable
weight, 2, by a cord, 3, wound upon and se-
cured to the hub 4 of gear [, as shown in Fig. 1.

I claim as my invention—

1. The combination of bed A, provided with
ack w, saddle B3, arranged to move on ways
a and provided with tool-post slide C, screws
d 7, having independent, rotative action, but
secured from relative lineal displacement, a
threaded connection between screw d and the
tool-post slide, and a system of gearing con-
necting the rack with serew <, and through
screw d with tool-post slide C, whereby the
lineal movement along bed A may impart a
rotary movement to serew + and a movenment
to screw d and slide C transverse to said bed,
substantially as specified.

2, The combination of hed A, its rack w,
saddle B, tool-post slide C, serews d 4, and a
train of gears engaging said rack and screw
4, all arranged to operate substantially as
speeified.

3. The eombination, with the tool-support
of a metal-turning lathe, of the hollow screw
i, the cross-feed serew o, journaled in and in-
terlocked with said hollow screw, a rack, and
the gear mechanisim conuected with said rack
and hollow serew, all substantially as specified.

JOSEPH FLATHER.

Witnesses:

EUGENE HUMPHREY,
T. W. PORTER.
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