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UNITED STATES

LAPY

PateENnT OFFICE.

YICTOR H. ERNST, OF JERSEY CITY, NEW JERSEY, ASSIGNOR TO THE BROWN
& SHARPE MANUFACTURING COMPANY, OF PROVIDENCE, R. I

MILLING-MACHINE.

BPECIFICATION forming part of Lettera Patexé\t No. 341 437, c‘lated May 4. 1886.

Application filed November 17, 1813,

To all whonv it may concern:

Be it known'that I, Vionor H. BRNST, acifi-
zen of the United States, and a resident of Jer-
sey Ciby, in the county of Hudson and State

5 of New Jersey, have invented certain new and
useéful Improvemeuts in Milling-Machines, of
which ths following is a full, elear, and exact
deseription, reference being- 'had to the draw-
ings accompanying the same, and constlbutl ug

10 a parb of the specification.
Thisinvention relates, generally, (othanﬁidss
of machines in which a rotary cutter or mill-
ing-tool is eraployed for reducing or impart-
ing certain confignrations.or euts to metal ar-
& ncles, appliances, or devices that are held in
the machine aud fed under such rotating eutter:
- or tool; and particulariy to that class of ma-

‘chines patmted Hebruary 21, 1865, No. 46,521,

whick, by reason of the great variety’ of ‘uses
- z0 e “,hxc‘w they are adapted, are technically
known &8 “oniversal miiling-machines.”’
The present invention is directed to certain
improvements op this class of machkines, where-.
by their capaeity iz increased, the adjustment
o; the arbisies opora.ted apon is facilitated,
ﬂ)e’v opw‘amou rendered more effective

W
w

=p*0vw;ems ‘consish, among other
Lh]ﬂé" of 2 novel head-stock, combmmg with
the ordinary raovement of iis spindle by
worm snd” worm-wheel, means whereby said
“spindle may be moved mdenundentiy of said
worm and worm-wheel; of a head-stock the
spindle of which may be operdted by either

smbracing anovel construction of the parts for
connectmg and disconnecting esch of the in-
dexing mechanisms to and from said spindle;
" of a novel means for securing the spindie in the:
40 bead-stock, and in many details of construe-
tion and combinations of devices too fully
hereinafter deseribed fo need a prehmmaxy
deseription hiere,
In the drawings, Figure 1 is a front eleva-
15 tion of a milling-machine embodying the pres-
ent improvements, certain
broken away to show some of its interior con-
struction. Fig. 2 is a side elevation thereof,
the raain spmdleand itsimmediate connections

30 being shown in.scetion, and some of the gears -

of two independent indexing mechanisms, and |
from the feed-table.

portions - beiug |

Serial No. 112,121, (No model. )

conpecting the feed-screw with the worm-shat
of the indexing-head and the direet index-
plate being omitted. Fig. 3 is a plan view of

-the milling-machine complete Fig. 4isanen- .

larged side elevation of the head stock, partly 55
in section, showing- particularly the” worm-
shaft of the slow or indirect indexing system,
it8 constraetion and connections, aq'd the con-
nections with the feed-serew shaft by which
the spindle is automatieally rotated. . Fig.5 65

~ls a front elevation of the head-stock. Fig. 6"

s a vertical section of the same, taken on the

«lme x of Fig, 4, showing particularly the re-

lation of the bevel-wheel to the worm-shaf .
for automatically rotating it. = Fig. 7 is'a lon- 63
gitudinal vertical central section of the head-
stock, taken on the line y of Figs. 3 and ¢,
showmg partieularly the construction and ar-'
rangsment of the'spivdle, its werm-wheel, and
immediate connections, . Fig. 8 represents by 70
a cenfral section the worm-wheel, the retain-
ing-nutof the head-stock spmdle, and the nub
for elutching the worm-wheel to the spindle.
separated from each other, Fig. 9.is a rear
elevation of the worm-wheel, and Fig. 10 2 73
geciional view of the same, taken on the line
z of Fig. 9. ¥ig. 11 izanend elovation of the
1etam1ng -nut of thehead-stock spindle. TFig.

12 is 2 central sectional elevation of the foot

“or tail stoek, the end -of “the- feed-table, its 8o

feed-serew shaft, and its driving bevel-wheel.
Fig. 1318 an end elevation of the same, the
adjusting:screw of the tail-stock spindle be-
ing in section; and Fig. 14 i a eross-section of
the feed-serew shaft and its clutch ‘detached 83
PFig. 15 illustrates the
ecompressible key detached from the spindle.

“Fig. 16 i3 a central vertical section of a por-.
“tion of the elevating-carriage, showing par-

ticularly the cross- Teed screw-shaft and its 90

- front bearing; and Fig. 17 is an eleyation of 2

spring-chuck. v
The milling-machine, as illastrated by Figs.

1, 2, and 3, will - be seen, broadly considered,
£0 be of the same general construction and ar- 05

rangement as thase now well known in the art,

1t consists, as herein shown, of a rechangnlar
column or standard, 100, provided on its ver-
fical face with a dovetail guide, 99; by which

the elevating-carriage 98/is snppoxted and 100
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_ guided in its vertical adjustments, and on ia

3
10
L5

20

w o
L2

. at-its frofitend.

horizonial mpper face with a seat having »
rearward sxtension for sapporting the. main.

. head 101 of the cuttér or mill-carrying spin-

dle 50. Thjs main head 101 is of commien

form, and is securely held to said seat by s T-

stud, 102, seated in a recess-formed in the un-
der side of the head and operated to securely

‘hold the main head’to its seab or loosen it
“therefrom by 2 cam-bolt, 103. By thngmount-

ing the main head it wil] be seen that it may
be loosened from its seat and drawn rearward
away from the article being milled, so that it
may be - inspected withoub changing the posi-
tion of the feed-table, : ’

‘The spindle 50 is held in suitable bearings.
provided in risisg armas of the main head, and.

supports between said arws 2 stepped or cpne

pulley, 51, and on its extreme rcarward end 2
‘second stepped palley, 82, - This spindle is
hollow, asiscommon in many. machines,adapt-| }
~houging. Motion is coinmunicated to said
- bevel-w heel 83 to-drive the screw-shaft 91. by

ing it to receive from its rear'end the ordinary
‘“draw-in’? or tightening spindle, 53, adapted
te engage with the serew-thréaded end of af
-arbor, chuek, or other custer or tool holding
device, 54, that is inserted within the spindle
The spindle in passing.the
rear beating is provided with a slidiog taper

-sleeve, 4, fitting within the ‘bushed bearing

and held to the spindie so as to tarn fhers-
with, by a serew engaging with a short longi-

. tadinal glot formed in the spindle and held to’

35

duty within the bushed beariag by 2 nus, 5,
whereby any wear between the front bearing
and the spindle is corapensated for. =~ -

The elevating-carriage 98 is provided on its

_innervertical face with a dovetail recess, which

AC

embraces the dovetail guide 99 on the face of
‘the colummn, a8 before described. This ear-
riage on its upper horizontal face is.provided

“with & dovetail séas and guide that i engaged

" by a similarly-shaped recess formed-in the un-

45

55

63

-der side of asaddle or cross-feedslide, 97.. The
under side of this ‘cross-feed slide is also pro-
vided with ascrew-threaded nut, 96,depending

therefrond into a recess formed in the upper

face of the carriage, which ir engaged by the
threaded portion of an operating serew-shalfy,
95,(see Figs, 1and 2,) which is mounted in bear-

ingz in the upper poition of the carriage, |

and adapted to move the said slide 97 and

the devices it supports horizontally toward.
and from thie column 10¢.

This operabing
screw-shaft (see Fig. 18)is provided with an
adjusting sleeved nuat, 10, engaging with
threads in the Tface-plate 84, at vhe inner end
of which is a friction-washer that abuts
against a shoulder provided upon the serew-
shaft, by which nuat any lateral movement
thereof cansed by the wear of its. beavrings
may be compensated: for. The shaft 95 1s fur-
thermore provided with a collur, 12, adjust-
ably fixed thereon and supporting an index
that operates in connection with graduaations

on the face plate (see Fig. 1) to enablethe op-.

erator to determine the exact distance with

respect to the position of the milling-tool that

-ab 168 rear.

- stock, 60. G e
The head-stock 70-is fixedly seenred in po-

843,437

the ovoss-feed slide is adjusted. The upper =

portion of this eross feed siide 97, which hag * .

the nsual gutter for caiching the oil-drip from.

the devices supported above it, is provided

with a cireular dovetail recess, in which takés -
a like-shaped projection, 93, formed on the

70

under side of & swivel holding-plate, 92, that

" vests npon the upper face of the slide 97, and

which swivel holding-plate is provided on its
upper face with a lougitudinal dovetail recess

that embraces a like-shaped projecsion formed -

longitudinally on the under side of a feed-

table, 90, as I8 common. - Co .
The parts just described are clevated ovlow-

ered vertically by means of  a .vertically-ar-

ranged serew-shafy, 91, the npper end.of which-

extends into a re¢essed lug or projection

formed at the lowsr extremity of the elevap- .

75

80"

ing- carriage 98. -This serew -shaft exténds .

| downwardly through the serew-threaded hub

38 of a bevel-wheel, 89, that tarns in_a fixed

& bevel-wheel, 86, through & shaff, 85, and

swinch 83 - In larger sized : machines; whien

the distance from $he frond to the rear is too

the cross-feed slide, it will be placed at the

_greab to expediéntly operate. this carriage: =
‘elevating device simulbancously with thds of

95

sidedf the columu to the lefy hand, {nsteadof -

“The feed-table 90 is'of comrson form, ex-

tending erosswise horizontally in front of the
colamn: 100, Tt is provided with the ugual

| horizontal feed - serew shufi; 80, that is ens

gaged by a-nuk; 81, carried by theé swivel-plate

1CO

"8, (see Fig. 1,) whereby when the feed-screw.
_shefy is turned, either by the handle 82, or
“otherwige, the feed-table will be moved bori-

Ios

zontally to the right, or left, The feed-table -

9% carried st one end of .its nupper fice a com-,
‘biped heamd-stock and-indexing head, 70, and -

at.or near the opposite end a-foot or tail

sitict pon the feed-table im any convenient

mantier—such, for ingiance, as the T-stud 79,
(see Hig. 7,) and & cam-bolt gimilar to that

before deseribed—and  said head-stock eon-,

118,

gists, as s usual, (see particularly Figs. 4£0-"
7,).of 2 biseeted stock, 71,in which ismounted -

' pivoted heaé, 72, that is provided with the:
ordinary bolt, 78, extendieg from either side.

thereof intoe cnrved "slote ént in the walls of -

the .stock 71, and previded with a clamping-

nut te rigidly secure the adjusted position. -

This pivoted head 72 is provided with a hol-
low spindle; 74, which bears at its front end

against.a conical bushing, 70, and at its rear-

128

end is securéed in plaee by a retaining-nut, 76, -

hereinafeer more fully dqscribed’. . .
The front end of the spindle 74 will in prae-
tice be scérew-threéaded exteriorly to receive a

130,

face-plage, 77, or other niéans adapted (see -

Fig. 1) for holding a ‘“lathe-dog,’” as is well’
unnderstood, while the hollow portion of the

spindle will be adapted to receive ab its front
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15

- 20

- 61, which carries & tapershank cenfer pro-
’ Jectmg from one end, and 2t the opposite end”

30

40

" “the spindle 74 and ‘its conneetions are indi-

 greater partial rotations of thespindle may be
- indieated or determinéd through an index
" applied direcily to: said spindle, and by the

. 55

60

N
v

20, Figs. 7 and 15, that engages with a slot in

‘teason ‘of the recess or slot in its upper end

‘to.bind the serew and itself in its seat.

. has radial dividing-slots adapting its forward

-by a’ vértical slot, 64, extending from. the
‘girved seab toan enldro'ed openihg, 68, by}

-tate the secaring of the spindle 61 in plaee by
- the action of the bolt 65, after the proper posi-

“tinnously in makmg spiral cuts, is known as

341,437

end a enud:, as 69, or as 200, Fig. 17, and at
itg rear end a draw- m spmule, 87, for securing
the chuck rigidly in place.

To hold the chuck from turning in the spin-
dle, thelatter is provided with asplineor key,

the chuck., This key is cut on @ very ‘slight
taper, 8o that as its adjusting-screw 1 isturned
it 18 ‘wedged to its seat, and in -so dbing, by

for the screw being slightly elastie, will tend

. 'The shuck 200, Fig. 17, is adapted to ho]d
straight work, such as round rods and the
hke, and has an~ lmproved conistraction. I,
is. provxded with ‘the ordinary ‘taper faced.
hearing-head, a stmlo'ht shank, and a screw-

threaded end. It is also bored . centrally. and

end to receive and hold the work. Af ‘about
midway of its length these radial slots aré re-
cessed to form enl‘*rged openings 21, which
render each jaw of the chuck very elastic. and.
capable of easy adjusiment in their operation.
The adjustable tail-stock 60 (see Figs. 12,
13) is providedin its upper part with a cur ved
seab for the reception of. o tail-stock spindle,

is formed with a dependmg prajection, §2,.
bifurcated to straddle an adjusting screw; 63
This tail-stock is picreed centrally of its widtn

svhich division the Separated sides therebv.
formed are renderg slightly elistie, to faci'i

tion of the spindle ]}‘IS been eﬁ'ected by the
adjusting-screw 63. '
The mechanism- by which the rotations of

cated or determined, either step by step or con-

the ‘‘indexing”” xx)eehaxllsm9 which in the
present 1mpxov,em£nrs is donpléx in eonstroe-
tion—that is to say, the head:stock 70 is pro-
vided with two weans for indjeating the rota-
tinus or partial rotations of the spmdle 74 and
its connections, by one of which the'rapid or

other the slow xot.mons; 80 ay to obtain 2
movement much Huer in degree, of the spindle,
may be indicsted or determined through an
index monnted mdepmdenh thereof, bm com-
muniecating its movements by a worm and
worm-wheel; and while these duplex index-’
ing mechanisms are designed to be employed |
separately oune from the other, it will be seen
that in using the last-named indexing mech-
anism the index-plate of the other may beem-
ployed in: cmuuuctzon therewith, and thus

49 in position,
ings formed by a bracket, "105, pro.]ecl:mg
“from ‘the {rout side of the. stock 71, and ‘this

serve as a tally by which any error in rotat.
ing thé spindie by the one maybe detected by ‘
wafdum the index-plate of the other, -

" Referring ﬁarticmarly to Pigs. 4 to'7, the

indirect indexing - mechanisin consists of a
short horizontal shaft 49, arranged below and

7

ab. right angles to the spmdle 74 of the head--

stock 70, and supported theréin by bearings
formed hy the sleeves 47, 48, and 46, the two
former of whicly are seated in beurmgs formed
in the stock 71 and its head 72, and serve as
the pivots on which said head may be tilted
when required. Between said sleeves and

‘short collars on the shaft 49 is provided a
‘| .worm, 22, splined thereto and having a lock-

ing space and key, which worm engages a

“worm-wheel, 23, mounted ou and carried by
 the spindle 74. "The sleeve 47 is held in posi-

tion in the head-stock by a screw, the head of

:which fits in a recess in the end of said slesve
“and in the head-stock, by which any wear be-

tween the sleeves and the worm may be-taken
up froin timeto time, as ocedsion may require,
a nut, 66, being provided to secure the shaft
The sleeve 46 is held in bear-

sleeve 46 is provided  at’its inner end with a

bevel-wheel, 24,that bears againgt 2 shoulder
formed on' the shaft 49, The opposite end
of this sleeve 46 supports 2 yoke, 45, thab
exteénds upwardly alongsule ‘of and, is rear of
the index-plate 78, said yoke bemg gecurely’

to its threaded end, so as to turn theremth
as will hereinafter appear..

75

86

85

qu
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| held apon the sleeve by a nat, 44, serewed on- -

100

The index-plate 78 is provided on it pe- )

riphery with any :suitable number .of equi-
distang-serrations or notches, and is geeured
in plaee upon the shaft 4% by = wut, 43,

bearing :against its front face. -  Upon - ﬂms
shaft 49; in front of the index plate, there are
prmuded two sector-arms,’ 55-and 56, the for-

mer of which, mounted directly ou the shaft,

is provided w lth an extending hub,over whieh -

the split sleeve of the other sector-arm b6, -is
mounted, 50 as to be capable of rotary adj ust;-
ment t,hereon by means of its tightening-serew,
by'w huh the distance between the ends of the
arms may be adjusted and-secured for pur-
poses too well knawn tomeed detailed deseri P
tion herein.

thereto and eomtant,iy beld in its normal'po-
sition by & spring, 18, whereby it may bé

-moyed in one direction i in passing the project-

ing end of the pawl or catch 42,
The shaft 49 may be squared st jts project-
ing end and provided with » erank by which

. it may be rotated; or it may bec operated

shrough it8 index- phte 78.

The yoke45is provnded with a spring-seated
pawl or catch, 43;(spring
overlies the peuphexb %" the index:plate 78,
and engages with the serrations or nofiches
pxovuled Therein.  The shank of this catelr

The outer end of the arm 56 is
-provided with a stop, 18, plvota!ly secured

not shown,) whieh .

130

projects iuto a sertn,al seat or opening pro- .

vided in the upper Dbor tion of ﬂ)e)oke, wlich -

is also partially cut away ab its upper end to -

form slots adapted to recewe the squared pop
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tious formed on the mu,h 42, by which ‘the

latter is guided vertically, so that its engaging

end will ulways be presented over the index-
plate.

Over the shaft 49 and sleeve 46 the bracket
105 s provided with a recess, in which is seated
the long end of a holdfast- %Lud 41, that has
a spiral groove with which a 'holding-sc.rew,
40, engages. The opposite end of the hold-
hsb stud projects inte a bearing formed in the

_ rear of the yoke 45, and said smd is provided

15

20

25

30

35

with a thumb-piece or operating-disk, 9, by
which it may be turned to disengage it from
the yoke in the adjustment necessary to im-
part a spiral'movement to the. work.

The shaft 49 will ordinarily rotate by’ lel,mg
the pawl 42 dut of engagement with the index-
plate independently of the sleeve 46 and its
bevel-wheel 24; bat when this mechanism is
adjusted to. automatwall yimpartaspiral move-

-ment tothe article being milled, aided therein

Ly the lateral feed-niovement of the table 90,

this shaft, sleeve, and bevel-wheel will be
coupled together by releasing the yoke 43 from
its fixed pos1t10n secured by the holdfast-stud,
and allowing. the pawl 42 to remain eng'wed
with a noteh in the mdcx -plate 78, as. wﬂl be
apparent.

The worm- wheel 23, which the worm 22 eq-
gages, (see Figs. 7 a/nd 8,) is provided with a
conical central bore, and is mounted on a like-
shaped hub projecting from the retaining-nut
76 on the-spindle 74, and is clutched thereto
0 that its rotations are imparted to the latter
by a nut, 57, which engages with serew-threads
provmed on the end of said hub., This hub
of the retaining-nut 76 is preferably divided,
s0 as to form elastic sections extending from

. its rear, and bas an‘annular recess, 17, by

6o

65

- mitted thereto from the pulley 52 on the main

which greater elasticity is imparted thersto,
g0 that when the nut 57 is screwed thereon it
will bind said seetions firmly upon the spindle
aud logk the nut thereto.

The rapid indexing mechanism is pr ovided

by mounting an index-plate, 39, on the rear

end of the spindle 74, and a spring:seated
pawl or catel, 38, that takes into serrations
or notches in the periphery of said index-
plate.
nular plate fitted ontoa circalar shoulder pro-
vided on a hub, 87, and Secured fhereto by a
steaﬂ) pin and set- -serews; §0 that the index-
plate in use may be readily removed and re-
placed by a similar plate having differently-

graduated notehes without removing the hub |

from the spindle.

The pawl or catch 38 is simllar to the one
42, and needs no further deseription. =
* There is provided, as is usual, & mechanism

for imparting 2 continnous rota\ Y movement’

to the feed-gerew shaft 80, for cansing the feed-
table §9 to traverse under the milling or eug-
ting tool.
shait, 59, (see Tign. 2and 3,) that is’ supported
in the ends of arms 58, motxon being trans-

s,pmdle. At ous of the bearings of this shafy

This index-plate 39 consists of an an-.

Thin is effected by a pulley driven

341,437

59 it is plO\ ided with a device for pxe\'umn;,
its endwise motion and permitting adj ustmvni‘,
which consists of @ sleeve ha\ma; a hub, 35

that rests against one side of the.arm 38, .md
having a set-serew for securing it to the shaft,
and thie other end of the sleeve has a nut, 34,
bearing against the opposite side of the arm,
An O\t_ensmle shaft, 110, eouples the shaft 39 to

. TR

73

theshaft 109 by nieans of universal joints, The

Y

shaft 109 carries a spur-pinion, 33, that en?

gages with and drives a bevelavheel, 111, ge:

cured to the end of a sleeve, 30, mounted upon. .

the feed-serew shaft 80. (Bee I‘xg 12.) This
feed-screw shaft is hollow for a short dis-
tance, and supports within'it a short shaft, 32,
that is secured by screws 2, that pass.through

8o

slots 3 thercin to a sleeve, 31, mounted on thq :

hollow portion of said serew-shaft, and form.
ing one member—the slldmg one—of a elutch,.
which sleeve is splined to the screw-shaft
(see Fig. 14) so asto revolve therewith, while
the other or fixed member of the’ clubcb is
formed by the sleeve 30. Lateral sliding

movement is imparted to the shaft 32 and. its

85

90

member of the cluteh,sc as to couple and un+

couple the bevel- wheel 111 to =
screw-shaft 80 by means of an arm, 28; pro-

jeeting from and - adjustably mounted on’ a-

shifting-rod, 113, which ismounted toslidein
bearings 27, projecting from the front 'of the
feed-table, and extends thereat toward the

and from the

95

head-stoek 70, (see Fig. 3,) and at its end iz -

provided with 2 pivoted hand-lever, 26, oné

end of which lever,of globular form,ls seated,

in 2 depressed seat provided in the front of
the feed-tabie. In order i{6¢ accomplish the
lateral movement of the shifting-rodl suto-

matically, it is provided with an adjustable

arm, 15, adjustably fixed thereon bya thumb-:
serew. In connection therewith.the swivel-
plate 92 is provzded with a pivoted «dog, 14,
‘which,when in it& operative position, (showu
in fall Hues in Fig. 1,) will be met by the'arm

15 during the. movement of feed-table 90, thus
'arresbmg the movement of the shlftmg bar,

100

110

which, ag the feed-table movesa slight distance .,

farther, will reselt in disconnecting the eluteh,

ard thereby stop the further ou‘.mrd movei_

ment of the table.
The shifting-bar 113, mounted in the m’m-

ner o.escrlbed, presents many features of im-
provement ¢ver that usually employed, in that
1t is supported away and out of ('ont.u,b with

the feed-table instead of being held in a groove
formed .in its front side, whereby its move-
ments in coupling and uncoupling the elutch

will not be impeded by an aecumulation-of\

grit and chips from the machine,
The pivoted dog, it may be remarked, when

fIg

126,

ta2g

the movement of the feed-table is reversed by .
hand, will be turned inte the position shown -

in dotsed lines in Pig. 1, so that the arm 15,
whatever it¢ position may be on the shifting-

.bar, will not come in contact with said dog;

and farthermore, instead of thus pivoting the
dog "4 50 that it can be adjusted out of oper-,
ative position, the arm 15 may be provldéd

153@
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of the depending portion of the arm may be
adjusted to either cause it to come in contact
with the dog or to escape the latter, as de-

sired.

In the practical operation of the milling.
machine cmploying the indirect indexing
‘mechanism, the picce of metal or article to he
milied or otherwise cuté will be suipported be-

tween the head and tail stocks by suitable.

holding devices with which said stocks are

provided, so that it will be cansed to turn npon
the foot-stock center revolved by the spindle
74 when it i% rotated, as is well understood.
A cutter or milling-tool of the desired shape
will be scared upon the 2rbor 54, and an in-

. dex-plate, 78, having the reguired subdivisious,
_ will be secured in place upon the shaft 49, so

20
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3

4

" pinfon 11L
‘is- rotated and motion imparted to the feed.

5

as to,be engaged by the pawl 42,whose, carr y-

ing- yoko 43 is fixed in its ver blcal position by

the holdfast-stud 41. Upon rotating the shaft
of the main spindle appropriate motion will

be communicated to the shaft 59, and theaee

to one member of the cluteh fhrough pinions
33 111. 'The feed-table having been adjusted
vertically by its clevating mechanism, ¢ross-
wise by its cross-feed mechanism, and laterally
throutrh the medium of a lnndle 82, Fig: 1,

‘the article to be milled will be in ploper rela.

tive position to be acted upon by the revolu-
ing millig-tool o cutter. The shifting-bar
113 will then be moved so as to cause the mov-
ing member of the cluteh to be coupled tosaid
Thereupon the feed-screw shaft

table, thereby carrying the article to be milled
tnder and incontact wivo the rotating willing-
tool. The feed-table will codtinpe te move

* until its arm 15 abuts againstthe dog 14, (the
40

5

position of said arm on theshifting-bar havmg
been adjusted so as to come in contaet with
the dog 14 when the milling-tool had complet-
ed its cus ,) and thus cause the shifting-bar to

“be slnftcd the clutch nneoupled, and the on-

ward movement of the feed-table arrested.

The feed - table is then brought back to its |

~ starting position by rotating the handle 82.
" The index-plate 78 will then. be partially ro-

50
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tated, after temporarily lifiing the pawl 42,
and lmpart a similar movement to the shaft
49 and worm 22, and through the worm-wheel
23 to the spindle 74, whereby the work is like-
‘wise rowated an appropriate distance to pre-

sent’ a new sarface -to be acted upan, deter-

mined by the movenient of said index-plate,
which position will be secured and indicated
by the pawl engaging a proper.noich. The
shifting-bar 113 is then shifted to couple the

clutc-h_es, as before deseribed, when the oper-

ation will be 1epeated until the desired num-
ber of cuts have been formed in the work op-
erated upon.

When it is desired to form spnal cuts in the
work, the worm shaft 49 will be eaused to ro-
tate continuously, whereby the work is simi-
larly moved in addition to the lateral feeding
movement before deseribed. "This continuous

e, 80 that the length

rotation isaecom plished by pmvsdﬁn" abevel-
wheel, 25, mounted within the bracket 103 in
engaooment with the bevel-wheel 94, hefore
descubed The shaft of this wheel 23 is pro-
vided with a wheel, 124, (see Fig. 6,) which

receives motion fxmn & wheel 190, Sewu‘ea‘i on

the feed-screw shaft 80, (see Fig. 4,) through
a pair of intermediate wheels, %1 1‘2‘3, and a
single intermediate, 123, from which if will

70

78

be seen that qmmihneously with the lazeral ~
movement of the feed-table imparted through

the feed-screw shaft 80 said screw-shaft will,
thxongh its wheel 120, intermedinbes 121 1""

4o

123, wheel 124, and bevel wheels 25 and 24,

nupfua a continnons movement to the worm-
shaft 49, and through the worm 22 and worm-
wheel 23 to the spmtﬂe 74.-- In this opera-
t1on, however, instead of yremoving the index-
plate 78, w hich has no funetion during the
formation of the spiral cuat, (farther than that
after each cul it is rotated to move thearticlo be-
iag cub the distance required between =ach
ent,) the yoke 45 and its pawl 42 will be re-
leased by withdrawing the end of the hold-
fast-stud 41 from engauement therewith, so
that said yoke will be free to move with the

index-plate, aud thus couple the sleeve 46 of

the bevel-wheel and the shaft 49 together, and
thus. impart the antomatic rotations of the
former to said shaft.-
the spindle, effected in this m'umel or in the
manner previously described, the index- plate
39 may be cither removed from its hab, or its
engaging-pawl 38 may be rendered ino‘pem-
tive. Yet it may be observed that during the
operation of the spindle 74, previously de-
seribed, wherein the index-plate 78 i3 em-
ployed to rotate the same, said index-plate
39 may be also used as a tally ¢o the rotation

During the rotations of

83

go

95

100
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of the index-plate 78, so that any errer in .

moving the laster will be deteeted by noting
the movement of the plate 3%. - In such case
the serrations, notches, or subdivisions on
the plate 8% will be such as te correspond
to the movement of the spindle 74, imparted
by the worm and. wheel, as is appar et

. In rapid indexing, wherein a single revo-
lution of the index. -plate will likewise com-

plete 2 revolution of the spindle and the work.

it enpports, the worm 22 will be rendered in.
operative and out of conncetion with said
spindle by loosening the nut 57, (see Figs, 7

and 8,) 80 as to unclutch the worm- wheel 23"

from the gpindle 'or cause said wheel te be-
come loose on the conical seat of the hub of

110

tig

120

the retaining-nut 76, and thus enable thespin- .

dle to be rotated step by step through its in-
dex-plate 38, In thus 1'endeun(r the indirect

P
)
ti s

indexing mechanism mopemtwe no other ad- ~

justment of the parts wiil be nccessary, as, by

reason of the conical seat upon which the

worm-wheel 23 is held by the nut 57, by sim-
ply loosening said nut the worm- “wheel will
naturally follow the nut, and thus when the

spindle, and with it tLe retammg nug, is re-.

volved sald worm-wheel will remain idle,
The nut 87, 1t may be observed,will be pre-

b
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vented from wmkmg off from the end of the
split sleeve of the retainiug nit 78 by the hub
87 of t,he mdex -plate 39, as will be readxly
acen.’

While the. direct index-plate will in prae-

“tice bo employed to impart the direet rota-

tions or direct partial rotations to the spindle
74, the latter may be provided at.its rear end
wmh a crank for 8o Golng.

1 do nob Yimit myself to.the Speclﬂc means
for clatching the worm-wheel and spindle to--
gether,’as it is apparenb that they may be
modified in many particulars. _

"For the purpose of eompensatmg for any
wear whish may occar between the teeth of the
worm 22 and the teeth of the worm-wheel 23,
the latter isdivided so as to form two secmons.
114 115, Figs. 8 and 10, aud provided with
means for readily ad;usbmg them with respect
‘to-each other. These sections are secured to-
gether s0 ag to form a compleie worm-wheel,
and vet permit the peripheral adjustinent of
one with respest to the other by binding-serews
1186, that are received in counterasunk slofs in
the section 115, and enter tapped holes pro-

“vided in the see,tmn 114.

30°

The section 115 of the worm-wheel i8 pro-
vided with a slot, into which takes a wedge-
shaped adjusting-key, 117, the inclined facs of
which enters and bears agaiost the inelined
face of & groove o opening cutin the interior:

- surface of the section 114, the key 117 being

35
40
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secured’in place and adjusted by mesns of 8
set-screw, 13, which is received in 8 recess
provided therein. The serew, bemg Iargerin
digmeter than the key, will take into threads”
provided on the opposite walls of the slof, s
that by turning sald serew the inclined face of
the key abutting against a Jikeé face of the
groove, will eause the section 114 to move
coneentrically over the hub of its compan: -
ion section 115, and thus the worm-teeth of
one seetion will be caused to lap shghtly be-
yond those of the other, 8o that thé width or
eross-goetion of the teeth will be thereby in-.

~ecreased and their wear compeusated for,

What I claim is—

1. A milling. madune previded with a see-
ondary or suppiementary indexing wechanisin
on its spmdle, &ub.stanvaﬂy as described.

2. In s milling-machine, the combination,
with a spindle pmvxded with a worm-gest
loose thereon and o wori -shalt having a
WOrH, of devices for securing the worm-gear
i tbe spindle, all substantially as deseribed.
.8, The combination, with 3 spindle having
a worm gear leose thereon and devices for as-

" earing the worm-gear to the gpindle, of an in-

6o

65

dex-plate attached to the spindie and a worm-
shaft and worm, all snbatautmﬂy asdeseribed.
4, A milling wachine head pmv*ded witha.
spindle adapsed to rotate therein, and having:
& worka-gear loose thereon, and devices for se-
ouring said worm-gear to the spindle, ocom.
bined with an index- pim@ sooured to the spia-’

dle avd a Eprmn' acting index pawl or eatch

3‘%‘:1,@:‘%‘?

adapted to engage the index - plate, a,ll sub-

'stanhally as described.

5, In a milling- machine the hea,d stock

whereof is provided with a revoluble spindle, 70

the combination therewith of two independ-
ent indexing mechaniams, by either of which
the rotations or.partial rotations of said spin-
dle may be indicated or determined, one of
said indexing mechanisnis being apphed di-
rectly to the Spindle and the other indireectly
through a werm and worm-wheel, substan-

tially as described.

6. The combination, with a revoluble spm
dle, as 74, provided with a worm - wheel
adapted to be secured to or loosened there-

from, of 2 worm-shaft carrying a worm en-

gaging with said worm-whee); whereby said

75

8¢

spindle may be rotated elther through said -

worm and wheel or independently thereof,

substantiaily as deseribed.

7. The combination, with abead- stock hav-.

ing bearings for » gpindle sné provided with
a shoulder, of & spindle hiaving & worm-wheel
loose bhereon, a retaining-oput, as 78, secured
to the spindle between ‘the shoulder of the
head-stock and the woerm-wheel, and a nuﬁ,
57, substantially as described.’

8. The combina tion, with 2 reveluble spin-

dle, as 74; provided with s worm-wheel adapt--
e to be secured t6 or loosened  therefrom, of -

an index-plate secured fo said spindle and 2
worin'shall carrying a worm engaging with
gaid worm-wheel, substantially as described.
i 8, The cembxmmon with a head-stock pro-
vided with 2 revoluble spindle, as 74, baving
a worm-wheel adapted to be secured toor loos-
ened therefrom, and a worm-shafb earrying &

‘worm engaging with said worm-gear, of an

index-plate seaured to said épindle aud a pawl

or lock mounted on the head-stock and adapt- -
el to engage the mﬁex-pl&w, substamn!ly as

descrxbed
10, In » milling-machine, an themor!y

- threaded spindle; & retaining-nut which is in-

90 -

95

e

terinvly threaded pt-ome end and extériorly

‘threaded at the opposite end, encircling the
a wheel encireling the ring, or nut,
-and a nmb which is adapted, se described, to

spindls,

engage the exlermﬂy -threaded end of ths re-
teining-uus, which at its opposite end is mto-
mmiy threaued all in combination.

1. In a nzul;mg mackive, & retaining-out
which ig interiorly threaded ab one end and
exieriorly threaded ab the opposite end, and
which is aanularly grooved and lwguudumlly
slotte& aubstantizlly as deseribed.

1i5
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"1%2. The combmatlou, with the hea,d-smek ,

70 providing bearings for a #pindle, of the

spiudle 7¢, the retaining-nut 76, the worm-
wheel 23, and the nus o? subsmm;aliy as de-
seribed,

‘13, The eombmmaon, with a revoluble splu-
die, a8 74, provided with s worm-wheel, of o
remiming uat, as 76, securing said spmdle in
itshearings, and jik; owﬁ;ng 4 8eat for the worm-
gear, muhsmssfmauv a5 &ewm bed, o

10§
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" 14. The combination, witha revoluble spin-
dle, as 74, provided with a*worm-wheel, of 2

retaining nu, as 76, for securing the spindle’

in its bearings,and baving a conical hub pro-
5 viding a seat for the worm-wheel, substan-
tially as deseribed. .

- .. 15. The combination, with a revolublespin--

dle, as 74, provided with a worm wheel, of 2

retaining-nut, as 76, for securing the spindle.

1o in its bearings, and having a divided hub,and
-a mut, as 57, for locking said retaining-nut to
" . the'spindle, substantially as'deseribed.
16. Ip a milling-machine, thé combination
of an exteriorly-threaded spindle, 74, a refain-

r5 ing-nut, 76, encircling.such spindle, a wheel,

23, encireling the retaining-nut, and a nut, 57,

. which encircles the exteriorly-threaded end
- of the retaining-nut 76, suhstantially as de-
scribed. ‘ R

17, The dombination, with a revoluble spin-
dle, as 74, provided with a worin-wheel, of a
retaining-nut, as 76, for securing the spindle
in its bearings, and having a conical divided
hub providing & seat for ‘he worm-wheel, and
anut, as 57, for locking said retaining-nut to
the spindle and securing said worm-wheel to
its seat, substantially as described.

25

-18. The combination, with a worm-wheel,"

as 23, of a revoluble spindle, as 74, Having o
30 conicdl seat for supporting the worn-wheel,
- and a nnt, as B7, for seciring said worm wheel
to the shaft, substantially as deseribed.

19. The combination, witha revoluble spin-
dle, as 74, of the retaining-nut, 76, provided
with a split hub, and a wut, 57, for clamping
said hub to the spindle, substantially as de-
seribed. : ‘ ’

wn

20. The-combination, with a revoluble hol-

‘low spindle, as 74, mounted in bearings inthe
head stock of a milling-machine and adapted
to receive and hold a chuck inserted within
said hollow spindle at one end, of an index-

plate secured thereto, whereby the step-by-.

step movenients of the spindie and ehuck are
indicated and determined, andadraw-in spin-
dle, as §7, inserted within the hollow spindle

and adapted to engage with and secure'said
chuck to the spindle, substantially as-de-
seribed.

50
- lowspindle, as74, provided witha worm wheel
adupted to be secured thereto or loosened
therefrom, a chuck, and a draw.in spindle for
helding said ¢huclk within said Hollow spin-

_dle, of a worm-sha,, wnd worm engaging with
said wor-wheel, substansially as described.

22. The combination, with a revoluble hol-

low spindie, as 74 provided with a worm-

wheel adapted to be secured thereto or loos-
ensd fherefrom, a chuck, und a draw-in spin-
dle for Lulding said chuck within said-hollow
spindle, of a worm-shaft and worm_ engaging
with said worm-wheel and an index- plate
- secured to the hollow . spindley snbstantially
65 as desceribed. | : ) :

. 23, The combination, with a revoluble hol-
“low spimdie. as 74, provided with a worm-

%4

21. The combination, with a revoluble hol.

wheel adaptéd to be secured -thereto or loos-
cned therefrom, a chicek, and a draw-in spin-
dle fov helding said chuck within said hollow-
spindle, of & worm-shaft and worm engaging
with said worm-wheel, an index-plate secured
to.said -hollow spindle, and a pawl adapted to
engage the index-plate, substantially as de-
seribed.” - '

24. Thecombination, with a revoluble spin-
dle, as 74, provided with a worm-wheel adapt-
ed to be secured to or loosened therefrom, and
an index-plate secured to said spindle, of a
worm shaft provided with a worm engaging

‘with said worm-wheel, and an index-plate se-

75

8o .

cured to said shaft, substantially as deseribed. ~

25. Thecombination, with a revoluble epin-

. dle,as T4, provided with a worm-wheel adapted
to be secared to or loosened therefrom, an in-
-dex-plate secured to said spindle, and a pawl

85’

adapted to engage the inles-plate, of a worm- - ’

shaft provided with & worm engaging with
said worm-wheel, an index-plate secured to
said shait, and a pawl adapted to eéngage with
the index-plate, substantially as deseribed.
26. The combination, with a revoluble spin-
dle, as 74, provided with a worm-wheel, and a
shaft provided with a worm engaging with
said worm-wheel, of an index-plate secured

90

95

to said shaft; o pawlengaging with said index-

plate, a yoke, as45, supporting said pawl. and

“an adjustable holdfast-stud, as 41, for prevent-

ing the yoke from rotdting with the shaft or

as described, - L
27.. The combination, with.a revolublespin:

allowing it to rotate therewith, substantially -

.dle, as 74, provided with a worm-wheel, a .
shaft provided with a worm engagihg -with .
said worm-wheel,-and an index-plate secured
to said shaft; of a sleeve, as 46, surrounding”

105 »

said shaft-and provided with a bevel-wheel, & '
yoke, as 45, supported upon said sleeve, and’.

provided with a pawl for engagement with the .

index piate, and conuections with the said

bevel-wheel for rotating the shaft,substantially -

as (escribed.

23. The combination, with the worm shaft -

49, provided® with .an index:plate, 78, of &

sleeve surronnding said shaft and provided.

with a bevel-gear, a yoks, 45, supported by

said sleeve and having & pawl for engagement

with the index-plate, and an adjustable hold-
fast stud for secariug said yoke i position
against revolving with the index-plate and
worm-shaft, substantially as deseribed. ‘

29. The combination, with the worm-shaft
49, provided with an index plate, and a sleeve
surrounding and loose upon said shaft and
provided with eounnections by. whieh it is ro-
tated, of a pawl engaging with the index-plate
8 a yoke supporting said pawland monnted
upon the sleeve, whereby said sleeve and shaft
are coupled fogcther, substantially as de-
seribed. , ‘ .

30. Iu a milling-machine, the combination,
with theshaft-of s worm-indexing mechanism,

of a yoke which by its lower extremity is rig.:

5
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idly held upow a siceve by a nut, sueh sleeve
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-ber mnntmg in a bevel-wheel which is rev -olu-

ble: with the yoke upon thé worm-shaft, a
spring-pawl carried by said yoke, and adapted,
“as described, to act as a stop for the sector of

& the 1nd(,vmg, mechanism, and to engage with-

the notches apon the penphexv of the index-
plate, substantially as described.

31. In a milling-wachine, the combination,

with a yoke Mnch provides a seat for a pawl,
1o of a spring-seated pawl which is sapported

by said yoke, and which is provided with a

tooth for engagement with the notehes of an

index-plate, the yoke and the index-plate be-

ing supported upon -the same bedung, suby
15 stantially as deseribed.

32. The combination, with the yoke 45, car-
rying a pawl for eng’tgemenb with an- index-
"plate, of & holdfast - stud, 41, seated-in the
head and engaging with o recess in said yoke,

20 and provided with 4 spiral groove, and a set-
serew, 40, taking into said groove, bubstan
tially as described.

33. Thecombination, with aslmft, an mdex
* plate secured thereto, xts engaging-pawl, and

- 25 @& yoke carrying said pawl, and a sleeve loose

_upon said shaft and supporting said yoke, of

an adjustable holdfast-stud, ‘as 41, seated in

‘the head and adapted to secure said yoke in

3 fixed position, and to release the same to

30 permif the shaft and slecve to rotate tog,ether,
‘substantially as descéribed. ~

34. The combmatmn, with the bead-stock
70, of the worm-shatt49, the sleeve 47, which
i provxded with a shouldex Or regess eugdfred

35 by & screw, and the nut 66, subsmntmlly a8
deseribed, :

35. The combumtmn, with the head - stoek
79, having the bracket 103, of the worm-shaft
49 the sleeve 46, the nncuclmg yoke 43, and

40 the holding-nub 44 at the odter end of said
sleeve, substantially as described.

.36, The combination, with the bracket 105
apon the head-steck 70, of the worm-shaft49,

the sjeeve 46, the yoke 45, and the holdmg :

45 nut 44, subst‘mtmllv ag descubed

-39, The*combmo.txon, with the bracket 105

upon the head-stock 70, of the worm shaft 49,
the sleeve 46, termmatmg in a bevel- wheel
24, the yoke 45, having a rear recess, the holl.
.50 fast-stud 41, angd the holdmnr nut 44 substan-
ially as deser ibed.
38. The combination, with the bxacket 105
pon the head - stock 70, of the shaft 49, the
- yoke 45, which . enclrc]es the shaft and its
55 pleeve, and the holding stud 41, which engages
both the bracket and the ;yoke, substantially
as described.
39. The combmahon witli a spindle, as 74,
of anindex- -plate and. its hub secured ther eto,
6o the index-plate being detachable therefrom in-
dependent of its hub snbstantially as de-
seribed. .
40, The mdemm mechanism 39 37, jointly
with the spindle .4 substantially as deseribed.,
65 - 41. The comhxmbxon, witha hollow spindle,
. 88 74, and its chuck, and having a draw-in
spmdle, of an- index - pl.@te aud xts hub se-
v / B

cured to said hollow spmdle between it and
the head' of the draw.in spindie] the index-
plate being detaehable therefrom md@endonb 70
of its hub, substantially ag described.

42. The combination, with the hollow spin-
dle 74, provided with a draw-in spindle, and .
hcwn%g a_hul, as 37; secured to it, of an in-
dex- pl,ue, as 39, mounted on said hub snd de- 75

tachable therefrom, substant ml!y as deseribed.

43. The combiw: mon with a spindle, as 74,

provided with « divided worm-wheel, as 23,

of an adjusting « key, 117, for adjusting the

sevtions of said divided w heel with respect to 8o
~each other, substantially as deseribed.

44, The combmamon, with a spindle, as 74,
provided with a divided woérm-wheel eom-
posed of two sections, 114 115, the former of

‘which is provided with an inclined recess, of 85

an 'ul;uqtmg -key, 117, provided in the section
115 engaging with said inclined recess of the
other seection, substantinily as deseribed.

. 45. The hexem described sector-arms 55 5§,
the Tatter mounted on the hub of the other, go
oune of which is provided with a spring-seated
stop, as 19, substantially as described. ,

468, The combmatmn‘ with an index-plate,
as 78, and its engaging-pawl, of sector-arms
55 and 56, one of which is provided with a of
spring-seated stop, as 19, substantially as de-
seribed.

47.'Tna nnllmo ‘machine, the combluatmn,
with a sector-arm in an indexing appar atas,
the axis of the sector-arm being the axis of rco
the index-plate of the indexing .mppmahuq, of'
a spring-seated stop which is pwoted to such
sector-arn, whexeby the stop is made opera-
tive when the séctor is movedin oned:recmon,
substantially as described.

48 Ina milling machine, th(, r‘ombmatmn,
with a worm-shait,of an indexing-sector which
is applied to such shatt, and which is com-
posed. of two arms, one of which i in its annular
or axial portion issleeved upon theother, and 110
is clamped thereto, and which has upon it a
pivotal spring-seated stop, snbstantially as
deseribed.

49. Ina mmmg -machine, the combination,
with a bearing shaft which earries an index- 1153
plate, of a yoke, one end of which encircles
such shaft, aspring-pawlearried by said yoke,
and a sector ar dividing a'ppm’atus which is

FO5

4

‘gleeved upon such shaft, ono of the arms of

the sector being provided with » siop which 1z
is_.adapted in the inanner deseribed to engage, ‘

‘with the point of thespring-pawl when moved

in one direction, and to pass by the same’
when moved in the opposite direetion, sub-
stantially as deseribed.

125
50. In a willing- machine; the combination, -

‘with a revoluble shaft upon which is an index-

plate, of a yoke, one end of which eneircles

{-such shaft, and which carries at its opposite

end a spring-pawl, 4nd a sector or dividing 130
mechanism which consists of two arms which -
are sleeved together upon the shaft and are

.seeured thereon by a sepew, and one of which
carries & ‘sprmrr -seated stop whereby, when
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the sector is nsed in making divisions, it will
be stopped ab regnlar intervals by the spring-
pawl, substantially as deseribed.
bl. The combination, with a feed-table, as
5 90, provided with a lateral feeding-serew shaft
having a bevel-wheel, as 111, mounted loose
thereon, of the clutc_hes 30 31, one monnted 80
as tohave longitudinal movement on the shafs
and the other secured to said hevei wheel, sub-
10 stantially as described.
52, The combination, w:th a feed-table, as
80, provided with alateral feeding-screw shaft
having'a bevel-wheel, as 111, monnted locse
thereon and carrying one parb of a cluteh, as
15.30, of the cluteh 31, mounted so as to h'we
longntndmrﬂ movement on said shaft and se-
eured to a rod, 32, for opemtmw it, substan-
tially as ‘deseribed,
B3.. The combination, with a feed-table, as
20 90, plovzded with a lateral feeding-serew shaft
having 2 bevel-wheel, as 111, mounted loose
thereon and carrying one p-wt of a eluteh, as
30, of the elutch 31, mounted 8o as to hme

]onwlmdmal movenmnt on said shaft, and a

25 shxitmg rod, 25113, and connecbions Vetween
> it and said cluteh 81 for operating the same,
substantially as deseribed.

54. The combination, with a feed- t'lble, as
90, provided with & lateral feeding-seréw hav-

30 ingabevel-wheel, as 111, mounted loose there-
on and carrying one Dart of a clukeh, as 30, of

- the cluteh 31, mounted so as to have _longi-

t;udin_a}.mevement on said shaft, its rod 32,
econnecking-bar 28, and shifting-rod 113, sub-
35 stantialiy as deseribed.

55. The combination, with a feed-table, as
90, provided with a lateral feeding-screw shaft
having a bevel-wheel, as 111, mounted loose
thereon and carr ying one part of a clatch, as

40 30, of the clutch 81, mounted so-as to have
longxbl.umal movement on said shaft, and. &
shifting-rod, as 113, and connections bebween
it and said cluteh 31, for operating the same,
and a sbop, 14, co-operating with an arm pro-

45 vided on bmd sln:tmmwd ‘substantially as
described.

56, The combumtlon, with a feed-table, of
supporting studsorguides which are attached
to the feed-table, a shifting-rod whichisadaps-

go ed to slide in the stud or gmde -supperts, and
a shifting-lever which has its fuleram in the
. body of the feed-table, substautn]ly as de-
seribed.

. 57.. The combmatlon of a feed- table, & shift-

55 ing-rod which is supported npon projecting

@.rms or studls which are atsached to the feed-

Pable, and @ shifting-lever whieh has its ful-

‘ernm in or upon ) the feed-table, subsm,n ially

as described,

58, The combination of a feed-ta.ble, a shift-
ing-red which is supporied by the foed-table,
but which i ig exterior thereto, a shifting- -lever
the fulerum of which is the feed-table, a con-
necting-arm which is adjusiably attached to
65 .the shifting-bar, a clutch which is attached $o

the connecting-arm, and a bevel-whesl which

6o

3

i

is applied upon the c;’iutch substantially as
deseribed,

B6S. The combuntlon/ with a feed-table which

‘is provided with a ca,vxty, of a shifting-rod

and a shifting-lever which engages with the
cavity in the feéd-talfle, subst&utmlly as de-
seribed.

60. In a milling-machine, the combination
of a feed-table, 90, a shifting- -lever, 26, an ex-
terior shifting- md 113, a connecting-arm, 28,
which is connected to t‘,he shifting—rod, zmd a

sli@ing clutch-shaft, 32, which is reveluble in

one ﬂnd of the- cownectmg arm, -gubstantially
as desenbed
61, In % milling: machme. the conibination

"of & feed-table, 90 a shifting-lever, 26,an ex-
terior shifting- 10& 113, a connecting-avm, 28,

which is atbached to the shifting-rod, and a
slidable ciatch-shaft, 32, which is 1evoluhle in
one end of the conneetmg arm, sabstantinlly
as deseribed.

~62. The combination, with the body of a’
mtl ling-machine, of a pivoted stop which is.
seenred to such body, and which is adapted,
as described, toengage with ‘a projection upon.
the shiftmg rod of the machine when the feed-
table is moved in one direction, and to fall

and perniis unrestrieted movement when the

feed-table is moved in the opposite direction,
substantially as deseribed.
- 63, In a milling-machine, the combination

.of the pivoted or swiveled stop 14, secured to

a fixed portion of the machine, with the shift-

jng-rod 118, provided with an.adjustable stop, -

15, substantially as deseribed, whereby move-
ment of the feed-table inone direction may be
limited, while in the opposxte direction it will
be nmestmcted substantially as described.’
81. A tail-stock-which is provided with a

‘central slot; a circular or other shaped longi-

tudinal horizontal opéning at thelower ex-
tiemity of theslot, and a elamping-screw which
engages with both sections of the tail- stock
subsmntlaﬂy as deseribed.

65. The combination, with a verblcally slot '

ted tail-stock, of a s«,pmdle which is engaged
directly by the walls of the slotted portion of
the tail-stock; substantially as deseribed.

66. The: combumtlon with a vertigally-slot-

8
85
90

95
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110
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ted tail-stock, of a spmdlc which is-flattened. .
upon its surface, and-which is engaged direet-
1y by theslotted portions of the tail-stock, subs

stantially as deseribed. :
67. The combination, with a vertlcally slot,

120

ted tail-stock, of a spmdle which is engaged ;
directly by the walls of the slotted portien of .

the tail-stock, and a clamping-serew which ex-
tends uhrongh one of the vertical portions of
thie tail-stock and engages with the other ver-
tical portion, substantially as described.

1.25

68. The herein-described tail-stock 40, pro» ‘

-vided with 3 curved seat for the tail- stock

spindle, the central Jongitudinal slofy, 61, its
opening 68, and a binding serew or bolb Ga,
substanblaﬂy as descralmi :

69. The combinagion, with a tail-stoclk, 60

130
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- provided with a carved seat in its upper por-
tion, of a spindle, 61, and an independent ta-
per- shanked center R subbmn‘tmlly as deseribed.
" 70. The combination, with a centrally-slot-
5 ted tail-stock, of a tail- stoak spindle, a central
> adjusting-serew which .engages with such spin-
dle, and a clamping-screw which extends cross-

wise threugh the two secfions of the tail-stock -

and holdsthetail-stock sﬂl ndlerigidly in place,

10-substantiaily as described.

71, The combinatior, with-the tail-stock
provided with a cur V(,ﬁ seat, a central longi-
tudinal slot, and a binding serew or bolt, 65,
of a qpmdle, 61, adapted to hold a ta,pel

15 shanked eenter, and provided with depending-

hifurcated end 62, and an adjusting-screw en-
gaging therewith, substantially as deseribed.

72. The (-ombmat,mn of a c3pmdle which is
provided with a perfor ation which is adapted

20 to receive a securing-key, a device for holding

the work which is to be operated upon, which

| 341,437 .

device is provided. with a shallow slot, & se-
curing-key which is adapted to engage with

is adapted, in the manuner described, to hold
the key in its place, sabstantially as described.
73. In a milling-machine, the combination,
with the feed-serew 935, of the cross-feed qnde,
the feed-screw being provxded with a shoulder,
11, of a screw-sleeve or adjusting-screw, 10
which enéircles the shaft end of the serew, and
an interiorly-threaded plate, 94, through which
the screw-sleeve 10 is adjusted, snbstanhal]y
as deseribed.

the perforation in the spindie and with the slot
“in the work-holding device, and a serew which

25

30

35
74. The herein-described spring-chuck, the.

radial slits whereof terminate in eniarged slots
21, substantially as deseribed.
‘ VICTOR H. ERNST
Wibnesses:
JoHN H, McCULLOUGH,
Q110 ERNST.



