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UNITED STATES

PAaTENT OFFICE.

GEORGE F. BALLOU, OF WALTHAM, MASSACHUSETTS.

GEAR-CUTTING DEVICE FOR LATHES.

SPECIFICATION forming part of Letters Patent No. 352,377, dated March 15, 1887.

To all whom it may concern:

Be it known that I, GEorGE F. BALLOU, of
‘Waltham,in the county of Middlesex and State
of Massachusetts, have invented certain new
and aseful Improvementsin Milling-Fixtures
for Slide-Lathes, of which the following is a
full, clear, and exaect description.

This invention relates to a fixture to be used
in slide-lathes for milling and such like work,
and the milling-fixture of this invention is
more particularly designed and intended for
usein a slide-lathe of the general construction
and arrangement of its parts, and more es-
pecially of its slide-carriage and slide-rest,
fully shown and desecribed in a separate appli-
cation for Letters Patent of the United States
of even date herewith; filed June 9, 1886, Se-
rial No. 204,624; but, as will be obvious from
the description which hereinafter follows, the
fixture is adapted to be used in slide-lathes
and with slide-carriages and-slide-rests of
other constructions and arrangements of parts.

The milling-fixture of this invention is more
especially intended for use in cutting gear-
teeth, grooves, &e., and in doing other work
of like nature requiring, as wellknown, anin-
dex attachment, and it is more particularly
adapted for usein a slide-lathe constructed and
arranged for the reception and movement of
the fixture horizontally along and also trans-
versely and vertically in relation to the length
of the lathe-bed or shears.

This invention, in substance, consists, firss,
in a milling-fixture for slide-lathes having a
work-carrying arbor or spindle suitably ar-
ranged to be turned from time to time in its
bearings, of mechanism, substantially as here-
inafter described, which is connected to said
arbor forrotating it, andhasits support adapt-
ed tobe swung about the axis of the arbor and
to be fastened against and set free for being so
swung, and fastened tosecure a turning ofsaid,
arbor frow the turning of said mechanism,and
set free to enable said arbor and said mechan-
ism conuected therewith to be swung as one
about the axis of said arbor.

It consists, second, in a milling-fixture for
slide-lathes having a work-carrying arbor or
spindle suitably arranged to be turned from
time to time in its bearings, of mechanism,
substantially as hereinafter deseribed, which
is connected to said arbor for rotating it,and

Application filed June 9, 1886. Serial No. 204,621, (No model.}

has its support adapted to be swung abouf the
axis of the arbor and to be fastened against
and set free for being so swung, and fastened
to secure a turning of said arbor from the
turning of said mechanism, and set free to en-
able said arbor and said mechanism connected
therewith to be swung as one about the axis
of said arbor, in combination with an index
mechanism, substantially as hereinafter de-
seribed, in part directly secured to the work-
carrying arbor or spindle and otherwise con-
structed and arranged for connecting said ar-
bor with and disconnecting it from the mech-
anism provided for rotating said arbor, and
which mechanism, as aforesaid, has its sup-
port adapted to be swung about the axis ofthe
arbor, and otherwise is arranged as before
stated. .

- It consists, third, in a milling-fixture forslide-
lathes having a work-carrying arbor or spindle
suitably arranged to be turned from time to
time in its bearings, of an index mechanism,
substantially as hereinafter described, which
is connected to said arbor for rotating it, and
has its support adapted to be swung about
the axis of the arbor and to be fastened against
and set free for being so swung, and fastened

to secure a turning of said arbor from the

turning of said index mechanism, and set free
to enable said arbor and said index mechan-
ism connected therewith to be swung as one
about the axis of said arbor. -

It consists, fourth, in a milling-fixture for
slide-lathes having a work-earrying arbor or
spindle suitably arranged to be turned from
time to time in its bearings, of an index mech-
anism, substantially as hereinafter described,
which is connected to said arbor for rotating
it, and has its supporl adapted to be swung
about the axis of the arbor and to be fastened
against and set free for being so swung, and
fastened to securea tarning of said arbor from
the turning of said index mechanism, and set
free to enable said arbor and said index mech-
anism connected therewith to be swung as one
about the axis of said arbor, in cowbination
with an index mechanism, substantially as
hereinafter described, in part directly secured
to the work-carrying arbor or spindle, and
otherwise constructed and arranged for con-
necting said arbor with and disconnecting it
from the index mechanism provided for rotat-
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ing said arbor, and which latter index mech-
anism, as aforesaid, has its support adapted to
be swung about the axis of the arbor, and
otherwise is arranged as before stated.

It consists, fifth, in the combination, with a
slide-rest for a slide-lathe composed of sepa-
rate parts placed one upon another and sev-
erally coustructed and applied to be adjusted
upon each other in parallel planes and in di-
rections both rectilinear and curvilinear, and
for said movements to be made separately and
independently of each other, of a work-car-
rying arbor or spindle arranged to be turned
from time to time in bearings of said slide-
rest, and a mechanism which is econnected to
said arbor for rotating it, and has its support
adapted to be swung about the axis thereof
and to be fastened against and set free for be-
ing so swung, and fastened to secure a turn-
ing of said arbor from the turning of said
mechanism, and set free to enable said arbor
and said mechanism connected therewith to
be swung as one about the axis of said arbor,
substantially as hereinafter described.

It consists, sixth, in a milling-fixture for
slide-lathes having a work-earrying arbor or
spindle suitably arranged to be turned in its
bearings and a mechanisin composed of a
worm gear-wheel, of said arbor and a worm
meshing with said worm-gear through which
to rotate said arbor, aud which hasits support
adapted to be swung about the axis thereofand
to be fastened against and set free for being so
swung,and fastened to secure a turning of said
arbor from the turning of said mechanism,and
set free to enable said arbor and said mechan-
ism connected therewith to be swung as one
about the axis of said arbor, in combination
with an index mechanism connected with said
operating mechanism for the work-carrying
arbor and carried by its said support, and
composed of an index-wheel which is free to
be rotated on the arbor of said worm, and, for
illustration, for its action as an index, pro-
vided with holes arranged in one or more cir-
cles concentric with the axis of rotation of said
worm and at equal distanees apart in each of
said circles, a pin to hold and fasten said in-
dex-wheel against and to release it to rotation,
a pin toact as an index-pin in connection with
said index-wheel and which is attached to the
arbor of said worm, and in its said attachment
arranged to be engaged with and disengaged
from a hole of the index-wheel, and preferably
adjustable as to its distance from the axis of
said arbor, and jaws which are adapted to be
opened from each other and, so opened, fast-
ened against accidental displacement, and also
are arranged to be swung about the axis of
said index-wheel and otherwise so properly
adjusted in relation to said index-pin as to

regulate and determine from the movement of ;

the index-wheel the rotation in fractional
parts of a rotation of said operating-worm for
the work-carrying arbor, and all otherwise,
substantially as hereinafter described.

|
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It consists, seventh, of a slide-rest for aslide-
lathe, composed of separate parts placed one
upon another and severally constructed and
applied together tobeadjusted upon each other
in parallel planes and in directions both recti-
linearand curvilinear, and for said movements
to be made separately and independently of
each other, in combination with a work-carry-
ing arbor or spindle saitably arranged to be
turned from time to time in its bearings, and
mechanism which is conneected to said arbor
for rotating it and has its support adapted to
be swung about the axis thereof and to be fast-
ened against and set free for being so swung,
and fastened to secure a turning of said arbor
from the turning of said mechanism, and set
free to enable said arbor and said mechanism
connected therewith to be swung as one about
the axis of said arbor, substantially as herein-
after described.

In addition to the above, and which are the
main features making up the present inven-
tion, this invention consists in other improve-
ments in detail, and, among other things, in
the construction of the spacing-jaws of the in-
dex milling mechanism for being fastened in
their adjusted position, and all as hereinafter
fully deseribed.

In the accompanying drawings, forming a
part of thisspecification, the improved fixture
of this invention for milling and such like pur-
poses is illustrated as applied to a slide-lathe
having the features of construction, and also
to a slide-carriage and a slide-rest, all as fully
described and shown in the applicatiou for
Letters Patent of the United States hereinbe-
fore referred to, and which of themselves form
no part of the present invention.

Plate 1, Figure 1, is a plan view of theslide-
lathe and said fixture. Fig. 2 is a sectional
view in detail in the direction of line 2 2, Fig.
10, and Fig. 2* is a sectional view similar to
Fig. 2, but illustrating index mechanism as
applied directly to the work-carrying arbor or
spindle of the fixture. Tigs. 3, 4, 5, and 6 are
views indetail, hereinafter referred to, of parts
shown detached and in section, Fig. 2.

Plate 2, Fig. 7, is a front elevation of the
slide-lathe and index milling-fixture, asshown
in plan, Fig. 1. Fig. 8 is plan view enlarged
of the index-wheel and spacing-jaws of the
index milling-fixture and in parts broken
away. Ifig, 9 is avertical section on line 99,
Fig. 8. :

Plate 3, Fig. 10, isan elevation of the lathe-
bed, head-stock, and index milling-fixture
from the tail-stock end of the lathe, the tail-
stock being removed. Fig. 11is a similar view
to Fig. 10, but illustrating theindex milling-
fixtare in a position at right angles to iis posi-
tion shown in the previous figures, and as will
hereinafter more fully appear. Fig. 12is a per-
spective view of the part of the index milling-
fixture for suspending it, as a whole, upon the
slide-rest of theslide-lathe and in the position
shown in Fig. 11.
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" In the drawings, A represents the lathe-bed
or shears supported at each end on legs A%
and B is the stationary head-stock at one end
thereof.

C is a horizontal arbor mounted and turn-
ing in the head-stoek B and interiorly carry-
ing a lathe-spindle or mandrel, D, for chucking
or otherwise securinga tool or a piece of work
thereto and through it to the arbor of head-
stoek, all as well known.

E is a cone-pulley of varying dmmetexs and
loose, but suitably laterally confined, and F is
a gear-wheel fixed on.the arbor Cand adapted
in any suitable manner, to be locked with and
unlocked from the cone-pulley.

" G is a gear-wheel on cone-pulley B, and H

and J are two gear- wheels which mesh, re-
spectively, with gear-wheel ¥ of lathe-arbor
C of head-stock and gear-wheel G of cone-
pulley E, and are both mounted on a com-

‘mon horizontal shaft, K, which is back of

the.arbor C, and turns in bearings of the head-
stock, and otherwise is arranged as usunal to be
adjusted to place its gear-wheels H J in and
out.of mesh with the gear-wheels F G of arbor
C and cone-pulley B.

L is a pinion gear-wheel on lathe-arbor C,
and this pinion is connected to the gear-wheel
P of aleading-serew, M, through the train of
gearing and other ‘mechanism shown in the
drawings, and all as fully described in the ap-
plication hereinbefore referred to,and to which
reference is hereby had for a particular de-
scription thereof, and whereby said leading-
screw M, from the rotation of the lathe-arbor,
can be rotated in either direction and, again,

from the rotation of the leading-screw M a,

parallel leading-screw, M below and geared
with i, can be alsosimilarly rotated in either
direction. . This train of gearing and said
mechanism form no part of this invention.
The rotation of the leading-screws M M? is
for the purpose of moving a slide-carriage
lengthwise along the front cheek of the lathe-
bed or shears, and which carriage is suitably
constructed therefor, and the upper leading-
serew, M, which is for fine work, connects with
secmonal or half serew-nuts D? of the slide-car-
riage, and the lower leading-screw, M?, which
is for general work, connects with the slide-
carriage by meehanlsm consisting,among other
parts, of a hand-wheel, N% and otherwise, all

as fully described and shown in the applica--

tion aforesaid, and the whole such as to en-
able the slide-carriage to bemoved lengthwise
of thelathe-bed, in either direction, and either
from the action of the driving mechanism of
the lathe or by the hand-wheel, and also to
enable the speed of such mov emenb to be va-
ried and adjusted and either of the leading-
screws to be brought into action upon the

~slide-carriage, and all as is fally shown and

55

set forth in the application aforesaid. These
several parts and their combination and ar-
rangement, as above referred to, form of them-
selves no part of thisinvention, and soitisnot

deemed necessary to herein further describe

them.

The slide-carriage is in two parts—to wit,
a vertical plate or block B?, with a front ﬂab
face and a back face of ano*ular shape.to fit a
corresponding angular-shaped guideway, C’,
therefor of the front cheek of the lathe-bed
and bracket, with an upright portion, B, ar-

| ranged to move vertically in a dovetail way,
| B', of the front face of theblock B’ and a hori-

zontal arm or table, BY, which projects from
the upper end of said upright B*and at right
angles to the length of the slide-carriage, and
is made of fork shape and preferably with the
space between its tinesopen at the front end, B°,
The bracket B* B' is vertically adjustable on
the slide-carriage through the turning of a
vertical serew-rod, BY, engaging with the
vertical serew-nut portion BY of the bracket,
and turning loosely within a horizontal bear-
ing-block, BY,of the slide-carriage, and there-
in confined against lengthwise movement in
any suitable manner. This screw-rod BY by
which to adjust the bracket B* B’ Vertlcally,
as above stated, has at its lower end a milled
head, B", per 1phexally and properly gradu-
ated in one hundred equal parts or divisions,
each representing a ove-thousandsh of an inch
and figured for the rise and fall of the bracket
from the turning of said serew to be measared
and determined in one-thousandth parts of an
inch, using a suitable index-mark at the front
side of the bearing-block B* of the serew-rod.
The vertically-adjustable bracket B* B™ of

slide-carriage supports and carries a slide-rest.

in three separate parts or slides, C* C* Cf,
placed upon each other,and the lower sllde,
C% of the series upon the flaring ways d of the
hoxwonbal arm B’ of the bracket, and which

it fits by its correspondingly- shaped flaring

ways, and to which it is bound by a screw-

bolt, C', depending from its under side and
passing between the tines of the horizontal
arm B', and on under side of said arm receiv-
ing a screw or thumb nut, C°. The vertical
edge of slide C* is circular and marked off
inio graduations representing the degrees of a
cirele. Slide C3, the slide next above and resf:
ing onslide C has an index-mark for use with
the O'Iddlldf;‘OHS of slide O, and it is arranged
to swing in 4 horizontal pldne around a verti-

cal central pintle (not shown) of slide C!, and

to be secured against accidental escape fx‘om
said pintle by the engagement of the T-head
of screw-bolts (not shown) with a circular
groove (not shown) of corresponding T shape
in its under side, und which bolts pass loosely

"through the thickness of slide C* and on the

unde1 side of said slide have serew-nuts CV
screwed on them, and which, on being turned
up, fasten slides Ctand C° ooether and against
movement. Slide C% the upper of the series
of slides, has a dovetail way or groove in its
under side, and this groove engages a similar
dovetail projection, C?, on the upper side of
slide C° next below, and which, as described,
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is arranged to swing on acenter pintle of slide

C directly supporting it and resting directly
on the vertically-adjustable bracket of | the
slide-carriage, as described.

O is a horizontal serew-rod engaging with

a stationary serew:nut (notshown) of slide ¢,
and turning loosely in a bearing-block, C12
confined on slide 3, and constructed in sepa-
rate parts attached together and to the slide,
(notishown,) and for the same purpose and
otherwise, all as fully described in the appli-
cation aforesaid.  ‘The'turning of the horizon-
direction moves
slide ¢ forward and backward on slide (P,and
havingloosenedthe fastening serew-nuts of the
screw:bolts of slides C* andi(C? from theirbear-
ings onslide C'slide (7 is made free to be swung
around on the center ‘pintle of slide !, and
thus from these two movements adjustiments of
the slide-rest in'a horizontal plane andin both
a rectilinear and a curvilinear direction can

be made, and each adjustment is separateand

mdependent of the other.
The slide-rest just described has the index:

‘milling-fixture of this invention, to-be now de- |

scribed, attached to its upper slide, C’,through
aplate, R', which is bolted to said slide G, and
ha%nmht angled vertical extension, R* ,tlmt as
shown, unkec the support proper for: the sev-
eral working and stationary parts of thie mill-
ing-fixture; and in Figs. 1, 7, and 10 /this verti-
cal extensiou is showias constructed, and, as
hereinafter deseribed, for a vertical rectilinear
adj ustment of the milling-fixture thereon, and
in Fig. 11 4s without such feature of construc-
tion for vertical adjastment.

The milling-fixture proper of this invention
in its part to receive and fasten a piece of
work—sneh, for instance, as a wheel, O, for
teeth to be cut across its edge, or a tool (not
shown)—thereto,and as the same is shown,can
be the ordinary work or tool holding arbor
and mandrel or spindle construetion used in
the head-stock of slide-lathes; and this part,of
itself,forms nopartof thisinvention,and there-
fore it is deemed sufficient to describe it only
generally, R being the hollow arbor and I
the mandrel or spmdle in hollow arbor R, and
O*the work—a blank wheel, as before stated—
secured to the arbor, and all as well known.

R’ is a tube,making the bearing for the hol-
low and work-carrying arbor R? andin which
it is freeto turn, butis confined against length-
wise movement in said bearing by shoulders
at its opposite ends, and which bear against
the opposite ends of the tubular bearing R'.
This tubular bearing for the work-carrying

arbor projeets from and is suitably attached

to one face of a flat plate, R®, provided on
its opposite face with a bar or rib, R’, which,
in cross - section, is of dovetail shape, and
along its length from end to end regularly
curving, with the center of the curve coinci-
dent with the axial line of the work-carrying
arbor,and fits within a corresponding dovetail
and curvilinear-shaped way, R", of a vertical

slide, R, which, as the: milling-fixture: is
shown in Figs. 1,7, and 10, makes a part, but
is - separate from and attached fo be verti-
cally adjusted, as hereinafter described, to the
plate-support proper, R’ RY for the milling-
fixture on the slide-rest deseribed, and in the
fixture, as shown, Fig. 11, the vertical slide
R of Pigs. 1,7, "and 10 is dispensed ‘with,

and the curvilinear way R is in suppor bmg

plate R, attached to slide-vest.; The cirenlay
groove or way R" af and along its outer edge
is marked off with radial graduations, to be
nsed with an index-mark of the dovetail rib

or bar R’ fitting the same, and which carries
the tubular bearing R for the work:carrying
arbor, for; regulating and determining withac-
curacy the vertical angular adjustment of the
work-carrying arbor in relation to the axis of
thelathe-arbor G, as willhereinafter more fully
appear.

The plate R', eavrying: tubular bearing R
for the work-earrying arbor R, is fastened to
the dovetail rib R? by serews RY, which pass
looqely t;"uourrh it and screw into said r ib, and

12, ‘01 plate or slide R” I‘w 10, as the caso
may be, haviug dovetail groove RY, andat each
side of said groove, and the whole so that the
tubular bearing R7 for the work-carrying ar-
bor canibe rigidly bound toand loosened from
said plate R'or R, astheease may be.  Thever-
tical slide: R earrying the tubnlar bearing
R, Figs. 1, 7, and 10, has a vertical dovetail
groove ﬁttnw a; correspondmg dovetail pro-
jection, RY, of the plate R, to which the plate
R* having thetubular bearing R/, issecured,
and the slide R" is raised or lowered by the
turning of a vertieal screw shaft or rod, R",
working in a serew-nut, R", of the slide and
turning loosely in a bearing-block, R', of the
vertical plate R

The bearing-block R for the operating-
screw R is in parts, onesecured to the vertical
plate R'and the two secured together and rela-
tively constructed and arranged to hold the
screw against lengthwise movement through
it. The operating-serew R has a milled head,
RY, peripherally graduated, to be used in con-
nection with a stationary index-mark of the
vertical plate IR, all for the purpose of accu-
rately regulating and determining the vertical
adjustments by the turning of the operating-
serew R of the work-carrying arbor R* in re-
lation to the horizontal plane of the axis of the
lathe-arbor C. The graduations referred to are
such as to divide the edge of the milled head
R" into one hundred equal parts or divisions,
each representing a one-thousandth of an inch,
and figured for the rise and fall of the work-
carrying arbor R’,for the turning of said screw
to be measured, and determined in one-thou-
sandth parts of an inch, using therewith the in-
dex-mark before referr ed to.

R™is a worm gear-wheel keyed or other-
wise secured to one end of the work-carrying
arbor R° of the milling-fixture, and R"is a
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shell about the working edge of the’ WOI m gear- I

wheel R, and R? is a sleeve extension of shell

R, Ioosely surrounding work-carrying ‘arbor .

R*and fitting loosely within one and a §plit end
of the tubular bearing R’ for said arbor, pro-

vided with a screw, R*, adapted to be turned .
up tosetsaid so splib tubalar bearing R tightly

about and against said sleeve, and thus to
fasten said sleeve and shell RY, of whichitisan
extension, to or to release them from the tubu-
lar bearing R’ of the work-carrying arbor R’
as and for a purpose as will hereinafter ap-
pear. '

The worm gear-wheel R, beforereferred to,is

engaged by a worm, &, of an arbor or spindle,
5%, turning in suitable bearings of a block, $¢,

fitting within the rectilinear projecting por-
tion R, at one side of the shell R”, surround-
ing the working edge and covering the inner
end or face of the worm gear-wheel R", as be-
fore stated. The axis of the worm-carrying
arbor 8°is at one side of and in a line running
at right angles to the axis of the-work-carrying
arbor R%.

The block 8 carrying worm-arbor S% as
deseribed, is fastened in the rectilinear por-
tion of the shell by set-screws &, which pass
loosely through slots 8° in the side walls of said
shell R* and serew into the block 8 and with
these screws loosened the bloek can then be
moved in the shell to place the worm S* of the
arbor §° into or out of engagement with the
worm gear-wheel RY®, or to compensate for
wear between said worm and worm-gear; and
in order that this movement may be positive
and straight, the shell-extension R* has guide-
ribs R”, to act in conjunction with the oppo-
site sides of the biock S

‘With the worm & of arbor §°, engaged with
the worm gear-wheel R" of the work-carrying
arbor R®, a rotation of the worm-arbor S ro-
tates the work-earrying arbor; and for the pur-
poseof sorotating thesaid work-carrying arbor
in definite steps or fractional parts of a whole
rotation, ahd thus fo present the work which
is carried by it in regular steps to the action

" ofatool orcutter—as, for instance, a rotary cut-

50

55

6o

65

ter carried by the lathe-arbor C—said worm-
arbor is provided with what is known as an
“index mechanism,’’ consisting, as shown, in
substance, of an index-wheel, T%, an index-pin,
T% and a stop-pin, T both to be engaged with
the index-wheel, and adjustable jawsT® T for
spacing the distance towhich the index-wheel
may be rotated for a fractional part of its
whole rotation, all as now deseribed.

The index-wheel T® is loose on the worm-
arbor % but suitably confined against mov-
ing lengthwise thereon, and, as shown, it is
provided with three series of holes or sockets,
T7, in its thickness, and the several series are
arranged in separate circles severally concen-
trie with the axis of the worm arbor 8% and
the holes of each series are at egual distances
apart; bubt the distances in the one cirele
elbher may be the same or may vary as com-
pared with the distance in the other circles.

The index- pm "T9is at the outer end of a
radial arm, T% slotted in its length and setting

by such slot over and upon a shoulder, T of 70

the worm-arbor §* and thereto fastened by a.

. Athumb seréw, TV, scréwing thelem, by -all of
which the index. -pin T° is capable of being set
at. the proper distance from the axis of the

worm-arbor & for the engagement with the 75

holed of elrhel mrcle of holes T"of the, series

of circles of holes in the index-wheel T2 .
The stop-pin T* is carried by the block S
in which' the worm-arbor tarns, and. it is ar-

ranged to beslid therein intoand out of engage- 80

mentwith ahole of the inner. cucle of‘the seme%

of circles of holes of the index-wheelT% e
The spacing-jaws T° T are radial w1th the
axis of the worm-arbor §°, and each jaw is car-

ried by a separate collar, u T respectlvely 85

The collar T* loosely sunounds 4 sleeve-bear-
ing, T% of the loose index-wheel on the worm-

arbor & and the collar T a separate ring, T,
in turn loosely suuoundmcr said sleevé-bear-
ing T of the loose 1ndex wheel.
ring T" laps over and rests upon the face of

The loose gc

the collar T" of the spacing-jaw T% which in

turn rests upon the collar T and bv Screws
T® entered through loose ring T*and “serewed

into and out of collar T, the jaw-collars, in g5

the first instance, will be rigidly fastened to-

gether, with the edges T® TV of the jaws at any
given position relative to each other, and in
the second instance will be loosened for chang-

ing the position of the edges of the jaws, as tco

may be desired,and then the jaws fastened and -

secured against accidental displacement by
tightening up said set-screws. By this means
the spacing-jaws can be adjusted to include be-

tween their edges T T" a greater or less num- 105

ber of holes in any of. the circles of holes be-
fore referred fo in the index-wheel, and there-
by made to definitely determine and insure a
regularity of step-by-step movement of the

worm-arbor &, and through it of the workon 110

the work-carrying arbor R’ in the use, as will
hereinafter appear,of the index mechanism,of
which they form a part.

So far as has been described the work-car-

‘rying arbor R® and its worm-gear R® are di-

rectly attached together. Asshown,however,
in Fig. 2*,the worm-gear R" is not directly at-
tached to the work-carrying arbor, but,on the
contrary,it is loose upon an extension, R*, of

g

the loose sleeve R” of the arbor, and it hasan 120

index-wheel, V?* secured to it, having a series
of equidistant sockets or holes, f, arranged in
a circle concentric withits axisand inits thick-
ness, to be engaged by an index-pin, V3, of a

radial arm, V* fixed to the work-carrying ar- 125

bor, and said index-pin engaging with the in-
dex-wheel fastens arbor R’ and worm-gear R'
together.

The index mechanism just above deseribed

is an index mechanism separate and independ- 130

ent of the index mechanism before described,
and connected to the work - carrying arbor
through the worm &% on an arbor,8° and which
meshes with the worm-gear R* of work-carry-



I0

s

2C

25

30

35

4¢

45

50

S5

60

65

~mechanism connected with the work-
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ing arbor, This independent index mechan-
ism constitutes a feature of this invention, as
before stated, and,if so desired,spacing-jaws,
stch as the spacing-jaws T° T% before referred
to, of the index-wheel T and its index-pin T°
may beprovided forits index-wheel V:and its
index-pin- V>

As appears from the deseription given, the
index milling-fixture of thisinvention hastwo
separate and distinet index mechanisms—one
applied to operate directly on and the other
applied to operate indirectly on and through
carrying
arbor. Thedirectly- operatino index mechan-
ism is shown in Fig. 2* only. Either of the
index mechanisms f\lone or both index mech-
anisms may be used, as the work to be milled
may require. Using the direct-operating in-
dex mechanism, the spacing of the work of
the work - carrying arbor for being corre-
spondingly cut or marked with the tool of the
lathe-arbor ean be done by directly turning
the work-carrying arbor with the arm V* of the
index-pin V? of such mechanism step by step—
as, for instance, at each step—the distance be-
tween two of the holes of the index-wheel or
between every other or any other number of
its holes, and then holding the work-carrying
arbor in its so adjusted position by locking
said index-pin with the proper hole of its said
index-wheel while the work carried by it is
being cut or marked with the tool of the lathe-
arbor. In thismanner the work can be spaced
and cut or marked at spaces corresponding in
number either to the spaces covered by the
separate holes or by any desired combination
of two or more of the holes of the index-wheel
at each step-by-step movement of the index-
pin, and a spacing of the work also may be
secured,either at regular distances apart orat
]I'le(’uldl‘ dlsmnces apart as to one another,
bu at regular distances as to the unit of di-
vision of the index -w heel, according as the
index-pin is advanced regularly or irregularly
around and engaged with the holes of the in-
dex-wheel, as has been stated. Using the in-
direct-operating mechanism, the spacing of
the work of the work-carrying arbor for being
correspondingly cut or marked with the tool
of the lathearbor can be done by turning
with the arm T° of the index-pin T° of such
mechanism, the arbor S* of the worm S* mesh-
ing the worm-gear R’ of the work-carrying
arbor R? step by step—as, for instance, the
distance between two of the holes of the in-
dex-wheel or between every other orany other
number of its holes—and then securing the
work-carrying arbor in position by locking
said pin with the proper hole of the index-
wheel while the work carried by it is being
cat or marked with the tool of the lathe-arbor.
In this spacing of the work under a given Ci-
vision of the index-wheel T* into holes—as, for
instance, into sixty holes—in any given one of
its circle of holes, as deseribed, at equal dis-
tances apart, and with a given re}amon of worm
S of arbor $° to worm-gear R of work-carrying

arbor R°—as, for instance, one to sixty-——then
the movement of the worm-arbor §* by means
of the arm T® of index-pin T® of index-wheel
T?, from one hole to another of said wheel
moves said work-carrying arbor a oue three-
hundred-and-sixtieth part of its circle of ro-
tation, correspondingly spacing the work car-
ried by it; and, again, a similar movement of
the worm-arbor through a space covered by
any desired combination of two or more of
said holes of the index-wheel,and which move-
ment through such spaces may be made regu-
lar or irregular as to the number of holes at
any one given movement, moves-said work-
carrying arbor a corresponding number of one
three-hundred-and-sixtieth part of its cirele
of rotation, and securing thereby a correspond-
ing spacing of the work which it earries. Af-
ter each movement, step by step, of the worm-
arbor % as above stated, the worm-arbor is
fixed in position by inserting the index-pin T?
in the proper hole of the index-wheel. In
this operation of the index mechanism con-
nected with the arbor §8* of the worm S* mesh-
ing with the worm-gear ' of the work-carry-
ing arbor. the index-wheel T* of such mechan-
ism is held stationary by the engagement of
the stop or holding pin T of the bearing-block
S* for said worm - arbor §° with a hole of
its series of holes,and which hole may be, as
shown, one of the holesin either of its circles
of holes, or a hole separate from and inde-
pendent of any of such circles of holes, and
which are the holes to be used for index milil-
ing purposes, as has been described; and,
again, the tubular bearing R, split at one end,
as explained, is made fast to the sleeve R",
surrounding the work-carrying arbor,and thus
the parts for the turning of the work-carrying
arbor from the turning of the arbor S* of the
worm & by the movement of the index-pin of
the index mechanism indirectly connected to
the work-carryingarbor,ashasbeen described,
are made suitable for the turning of the work-
carrying arbor.

The direct-operating index mechamsm en-

-ables the counnection behween work-carrying

arbor and its worm-wheel R'™ to be changed
from time to time in relation to the then po-
sition of the indirect-operating index mech-
anism as to the work-carrying arbor, and as
the two index mechanisms are capable of sepa-
rateand independent operations, as described,
by using the two index mechanisms in combi-
nation one with the other, errors, should any
exist in said mechanisms, can be broken up
anddistributed through theseveral spacesinto
which the work is being cut, or marked with
the tool of the lathe-arbor, and in a manner
to be practically eliminated or rendered nu-
gatory in so far as apparently or practically
to affect the regularity or irregularity in dis-
tances, as before stated, of the spaces aimed
atinthework. This result—thatis, the elimi-
nation practically of existing errors in the in-
dex mechanisms—is secured by using one of
the index mechanisms—as, for instance, either
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the direct-operating index mechanism or the
indirect-operating mechanism, but preferably
the latter—as the means of spacing the work
into the desired number of spaces, and the
other as the means-of setting the work on the
work-carrying arbor from time totime during
said spacing, either forward or backward, any

. given nuniber—as, for instance, one, two, or

I0

s

20

more—of its separate spaces, and then pro-
ceeding, using the other index mechanism to
move the work forward or backward, step by
step, a3 desired, and so on until the work has
been divided orspaced off intothe whole num-
ber of spaces desired.  In this operation and
use of the index mechanisms the work is spaced
first with the index mechanism—as, for illus-
tration, the indirect-operating index mechan-
ism, with which it is spaced into the desired
number of spaces—intoanumber of spaces less
than and of which the total number of spaces
is a mraltiple, and, having completed one turn

" of the work, the work is then moved either

25

forward or backward a space or spaces—as,
for instance, oue or two or more of its sepa-
rate spaces—with the direct-operating index
méchanism, and then the spacing of the work
proceeded with, as before, using the indirect-

. operating index mechanism for another com-

3C

35

40

plete turn of the work, after which the work
is again moved, as before, a space or spaces—
as, for instance, one, two, or more of its sepa-
rate spaces—with the direct-operating index
mechanism, followed by again spacing with
the indirect index mechanism, as before, and
so’on, until the desired nwmber of spaces s
obtained.

For a use of the two index mechanisms in
combination, as above stated, the index-wheels
either should be both adapted to an equal
number of divisions or spaces or the index-

- wheel of the index mechanism by which the
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work is moved forward or backward, as de-
scribed, in relation to-the index mechanism
through which the full spacing of the work is
secured should be adapted for a movement of
the work through a space or spaces of which
the total number of spaces to be obtained isa
multiple. X
Loosening the split tubular bearing R’ from
and about the sleeve RY, inclosed within it and
sarrounding the work-carrying arbor, sets the
indirect index mechanism, and all of which is
carried by said sleeve, as described, free to be
swung, as a whole and with the work-carry-

ing arbor R? around the axis of said arboras’

a center, and thus a given point of the work
which is on said arbor can-be brought and
presented to the tool of the lathe without re-
quiring the index mechanism to be changed
and irrespective of the divisions of the index-
wheel, and whether or not such point of the
work is then coincident therewith.

The index milling-fixture, slide-rest, and
slide-carriage, severally constructed and ar-
ranged together and combined with a lathe-
bed or shears, all substantially as described,
enable, as is plain, the work on the work-

carrying arbor R® of the fixture to he pre-
sented to the tool of the lathe in any and all
angles desired, and, within given limits, in
any and all horizontal and vertical planes.

The index milling-fixture of this invention
is most serviceable as a means of regularly
moving work to graduate or divide it into
equal parts, and most especially so with a
graduating-machine of my invention, and for
which I have, of even date herewith, executed
the necessary papers for an application for
Letters Patent of the United States.

Having thus described my invention, what
I claim, and desire to secure by Letters Patent,
is—

1. In a milling-fistnre for slide-lathes, the
combination, with a rotatory work-carrying
arbor and mechanism, substantially such as
described, for rotating said arbor, of a sup-
port for said mechanism adapted to be swung
and capable of making a complete and unin-
terrupted rotation about the axis of said ar-
bor, and to be fastened against and set free for
being so swung, substantially as described, for
the purposes specified.

2. In a milling-fixture for slide-lathes, the
combination, with a rotatory work-carrying
arbor, mechanism, substantially such as de-
scribed, for rotating said arbor, and asupport
for said mechanism adapted to be swung about
the axis of said arbor and to be fastened against
and set free for being so swung, of an index.
mechanism, substantially such as described,
in part direetly secured to said arbor and con-
structed and arranged to connect said arbor
with and disconnect it from the operating
mechanism for said arbor, substantially as de-
seribed, for the purposes specified.

3. In a milling-fixture for slide-lathes, the
combinafion, with a rotatory work-carrying
arbor and an index mechanism, substantially
as described, for rotating said arbor, of a sup-
port for said mechanism adapted to be swung
about the axis of said arbor and to be fastened
against and set free for being so swung, sub-
stantially as described, for the purposes speci-
fied.

4. In a milling-fixture for slide-lathes, the
combination, with a rotatory work-carrying
arbor, an index mechanism, substantially such
as described, for rotating said arbor, and a
support for said mechanism adapted to.be
swung about the axis of said arbor and to be
fastened against and set free for being so swung,
of an index mechanism, substantially such as
described, in part directly secured to said ar-
bor and constructed and arranged to connect
said arbor with and disconnect it from the op-
erating mechanism for saidarbor,snbstantially
as described, for the purposes specified. -

5. The combination, with a milling-fixture
for slide-lathes composed of a rotatory work-
carrying arbor, mechanism, substantially such

as deseribed, for rotating said arbor, and a’

support for said mechanism adapted to be
swung about the axis of said arbor and-to be
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fastened againstandsetfree for beingso swang,
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of a slide-rest composed of separate parts
placed one upon another and severally con-
structed and applied to be adjusted npon each
other in parallel planes and in directions both
rectilinear and curvilinear and for said move-
mentsto be madeseparately and independently
of each other, substantially as deseribed, for
the purpose specified.

6. The combination, with a milling-fixture
for slide lathes, composed of a rotatory work-
carrying arbor, mechanism, substantially such
as described, for rotating said arbor, and a
support for said mechanism adapted to be
swung about the axis of said arbor and to be
fastened against aud set free for being so swung,
of a slide - rest composed of separate parts
placed one upon another and severally con-
structed and applied to be adjusted upon each
other in parallel planes and in direetions both
rectilinear and curvilinear and for said move-
ments to bemadeseparately and independently
of each other, a slide-carriage for said slide-

- rest adapted to beadjusted vertically, alathe-
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bed or shearsforsaid slide-carriage, and meeh-
anism to move. said slide-carriage aloug said
lathe-bed, substantially as described, for the
purposes specified.

7. In a milling-fixture for slide-lathes, the
combination, with a rotatory work-carrying
arborand mechanism, substantially such as de-
scribed, for rotating said arbor, a support for
said mechanism which isadapted to be swung
about the axis of said arborand to be fastened
agaiust and set free for being so swang, and a
support for said arbor adapted to be adjusted
in a vertieal plane in both a rectilinear and a
curvilinear direction, substantially as de-
scribed, for the purposes specified.

8. In g milling-fisture for slide-lathes, the
combination, with a rotatory work-carrying
arbor, mechanism, substantially such as de-
seribed, for rotating said arbor, and a support
for suid mechanism adapted to be swung about
the axisof said arborand to'be fastened against
and set free for being so swung, of an index
mechanism connected to said operating mech-
anisw for rotating said arbor, composed of an
index-wheel of suitable coustruction, free to
rotate on said arbor, but attachably and de-
tachably secured to said support for said op-
erating mechanism, and a pinattached to said
arbor to act asan index-pin in connection with
and to be engaged with and disengaged from
said index-wheel,and adjustable spacing-jaws
swinging upou said arbor, all substantially as
described, for the purpose specified.

9. In a milling-fixture for slide-lathes, a ro-
tatory work-earrying arbor turning in suita-
ble bearings, R', a sleeve, R, surrounding said
arbor and incased in said bearings, split to be
tightened about and loosened from said sleeve,
a worm-wheel, R’ secured to said arbor, and
an operating-worm, §% meshing worm-gear R™

-and having its support or bearings carried by

63

said sleeve, substantially as described, for the
purpose specified.
10. In a milling-fixtare for slide-lathes, a

359,377

rotatory work-carrying arbor turning in snit-
able bearings,R’, asleeve, R¥, surroundingsaid
arbor and incased in said bearings, split to be
tightened about and loosened fromsaid sleeve,
a worm-wheel, R, secured to said arbor, an
operating-worm, S% meshing worm-gear R¥
and having its supportor bearings carried by
said sleeve, an iudex-wheel, T% loose on said
arbor, but attachably and detachably secured
to said support, and an index-pia, T toswing
about said arbor and to engage said index-
wheel, and spacing-jaws T° T% loose on said
arbor and arranged to be adjusted as to each
other and fixed in said adjustment, substan-
tially as deseribed, for the purpose specified.

11. ITn a milling-fixture for slide-lathes of
otherwise snitable construction, spacing-jaws
T° T% each of a separate collar, fastened to-
gether by a ring, T, attached to one and over-
lapping the other collar and binding the two
together, substantially as desecribed, for the
purpose specified.

12. In a milling-fixture for slide-lathes of
otherwise suitable construection, a rotatory
work-carrying arbor turning in suitable bear-
ings, R, a sleeve, R®,surrounding said arbor
and incased in said bearings, split to be tight-
ened about and loosened from the same, hav-
ing a shell-extension, R", a gear-wheel, R",
secured o said work-carrying arbor and cov-
ered by said shell, and an operating worm or
gear, &, meshing same, substantially as de-
scribed, for the purpose specified.

13. In a milling-fixture for slide-lathes of
otherwise suitable coustruction, a rotatory
work-carrying arbor turning in suitable bear-
ings,RY, of a plate, R, secured to acurvilinear
bar, R’, maving in a ecurvilinear way, R", of
a suitable plate or carrier, substantially as de-
seribed, for the purpose specified.

14, In a milling-fixture for slide-lathes of
otherwise suitable construction, a rotatory
work-carrying arbor turning in suitable bear-
ings, I¥, and having a worm-gear, R" in com-
bination with a sleeve, R”, surrounding said
arbor and having shell R”, covering the work-
ing-edge of said worm-gear, substantially as
described, for the purpose specified.

15. In a milling-fixture for slide-lathes of
otherwise suitable construction, a rotating
work-carrying arbor turning in suitable bear-
ings, R’, and having a worm-gear, R", a sleeve,
R®, surrounding said arbor and having shell
R*, covering the working-edge of said worm-
gear and made with a side extensiou, R”, in
combination with a bleck, S secured in said
extension and making a bearing for anarbor,
S’ and worm S° substantially as described,
for the purpose specified.

In testimony whereof I have hereunto set
my hand in the presence of two subseribing
witnesses.

GEO. . BALLOU.

Witnesses:
ALBERT W. BROWN,
FrANCES M. BROWN,
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