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To all whom it QY CONLCETTY:
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Be it known that I, FREDERICK HOLL, a

citizen of the United Stmes residing in Cin-

cinnati, in the county of Familton and State
of 01110 haveinvented certain new and useful
Implovements in Milling-Machines, of which
the followingisa full, elear, and exact descrip-
tion,reference being ha,d to the accompanying

| dmwmgs forming pmt .0f this speelﬁeamon

My invention 1e1dtes to all classes of mill-

ing-machines, and has for its object the im--

| plm"ed constmetion of the head and tail

20

stocks, whereby I secure a greater universality
and more perfect eontrol 1n the adjustment
and presentation of the work to the cutting-
tool.

The novelty of my invention will be here-

inafter set forth, and specifically pointed out

in the claims.

In the accompanying drawings, I‘wme 1,
Sheet 1, is a front elevation of a 111111111# -M Q-
chine embody Ing myinvention. Fig. 2, Sheet

- 2,18 a rear elevaﬁrlon of the head-stock and

- 1n eentml seetion of the he...-td stock.
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msoe'ated parts. Iig. 3, Sheet 2,is a sec-
tional plan view thmunh the dotted line x x
of Ifig. 2. Fig, 4, Sheet 3, 18 a side elevatmn
Fig.

Sheet 3, is a sectional elevation thlouah the
dotted line yy of Fig. 4. Fig. 6, Sheet 3, 18
anenlarged sectional detaﬂ of the worin., Fig.

7, dheet 4 18 a plan view of the tail-stock.

I‘w 8, Sheeté’c 18 a sectional elevation through
the dotted 11116 z zof Iig. 7. Fig. 9, Sheet 4,
is a sectional elevation through the dotted
line " &" of Fig.7. Tig. 10, Sheet 4, 1is a side
elevation of the rear side of the head-stock.

The same letters of reference are used to
indicate identical parts in all the figures.

As the milling-machine to which my inven-

tion is dpplwable may be of any suitable con-

struction, it 1s only necessary in referring to

- IMig. 1 to state that A 1s the frame-work; A"
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the knee or vertically-moving carriage; ]:a the
in-and-out carriage or mddle C, the wmo-
Ing carriage or housmg, D, 13}16 ‘whlftlﬂﬂ' top
table carrying the bodily- ad justable head and
tail stocks by which the work is supported,
and I& the tool-arbor or live spindle.

The head-stock, I'igs. 2, 3, 4, and 5, is com-
posed of a carrying-frame I, consisting of a
bottom plate ¢, clamped and adjustable in
the groove of the table D, and two vertical
ClI‘Cl]lﬂl side pla,tes b ¢, between which 18 pw-

1 bolted to the plate b.

‘bolted to the plate c.

‘shoulder on

| oted and clamped the body G of the stock

carrying the work-supporting 3p111dle H.

By reference to Kigs. 3 and the manner
of pivoting the bOd} G is shown. MHere a
tubular trunnion or sleeve ¢ is inserted

through a-central aperature in the plate b,

and enters and snugly fits a horizontal bore
in the body G, and is secured by a flange
On the opposite side a
trunnion-block e is similarly inserted through

a central aperture in the plate ¢, and enters.

and snugly fits the opposite end of the hori-
zontal bore and is secured by an outer flange
It will thus Dbe seen
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that the body G, carrying the spindle H, can

be swung completely around in a vertical
plane on the blocks d e, and, to afford alarge
and firm bearing for said b0£13, it has circu-
lar side plates f ¢, coincident with and fit-
ting snugly against the inner sides of the
pla,tes b c, 1"espeetively. The plate F has on
its outer face an annular T -slot /i, containing
a clamping-bolt ¢, inserted through an ap-
erature in the pl%te b and provided “With anut
7, and by means of whichthebody G is firmly
clamped to the carrier I after being adjusted
on the trunnion-blocks, as will be readily un-
derstood.

The spindle 11 is journaled in the body G
in the following manner: Secured upon or
formed integral “With it at about its middleis
a worm-wheel I, which, when the forward end
of the spindle is inserted thr ough the bore in
the body, bears against a shouldel k, Fig. 4,
to prevent further movement. A circumfer-
entially s
is slipped upon the spindle and bears against
the rear side of the worm-wheel, and Just be-
hind the split washer is a rawhide or other
non - cutting washer m, bearing against a
the spindle. Finally, a tubular
plug or stuffing - box 7 is slipped over the
rear end of the spindle and is scerewed into
the rear end of the spindle-bore in the body
(x, and has its inner end bearing against the
washer m, thus securing the spindle in place
and holding it against endwise motion, but
not preventing its rotation, except when i1t is
desired to lock the spindle to the body G in

making straight cuts, as presently explained.

Directly under the transverse trunnion-bore
18 another transverse bore through the body
G, in which is journaled a worm-shaft J,
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plit or partially split metal washer/
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meshing with the worm-wheel I. The for-
ward end of the worm-shaft bears in a plug
', and its rear end within the bore has
slipped. upon it a collar o, Ifig. 5, upon the
oufer threaded end of which is secured a par-
tially-split nut p, made to bind when ad-
justed by a serew ¢ through its split portion.
The rear end of the collar o is recessed to re-
celve a partially-split nut 7, which is screwed
upon the rear threaded end of the worm-shaft
and is made to bind or jam by a screw s
through 1ts split portion. DBy means of the
nuts p and » the worm-shaft is kept tight in
its bearings and lost motion can be taken up.

Supported by its hub in a bearing in the
forward part of the worm-shaft bore and
feathered upon the worm-shaft is a small pin-
lon ¢, which constantly meshes with a pinion
u upon -the inner end of the dividing-shaft
I{, journaled through the trunnion- block d,
&nd an outward prolongation thereof consti-
tuting a sleeve 2.

Journaled upon the outer end of the sleeve
v 18 a beveled pinion w, having secured there-
to the usual or any suitable index or divid-
ing plate L, with which cngages the usual or
any suitable spring locking-pin M in a hous-

ing upontheendof a slotted arm N lon oitudi-

nally adjustable upon the outer end of the
shaft I, whose sides are flattened toembrace
the walls of the slots. Nuts ¢’ 10(31{ the arm

- N when adjusted.

40

Journaled in a housing O I'igs. 1 and 3, se-

cured to the front face of the plate b, is a
horizontal shaft P, having secured on its for-
ward end a beveled pinion H’, meshing with
the pinion w, and on its rear end a pinion Q,
connected by a train of intermeshing, chang-
able, and adjustable gears R with a pinion S
upon the end of the feed-screw T, which.im-

- parts longitudinal motion to the table D.

45
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It will be seen from the above-described
construction that not only can the spindle I
be adjusted to any angle desired in a vertical
plane, but that at the same time it can be ro-
tated automatically through the medium of
the worm-wheel and worm-shaft and its de-
scribed connections to the feed-screw T, soas
to. cut spirals either straight or tapermn
Again, at the end of a cut and upon the re-

traction of the table the proper division can

- be made by unlocking the pin M from the

55
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plate I. and turning the shaft I by hand, to
thereby partially rotate the spindle to set it
for the next kerf to be cut, and with absolute
accuracy; also, right or left hand work may be
cut without c]mnﬂ'm o cutters by setting the
spindle first on one Slde of vertical line for
right-hand work and then on the other side
of vertical line for left-hand work, as indi-
cated by the dotted lines of Fig. 9. By ref-

erence to Ifig. 6 my preferred constr uection of
worm will be understood. Hereitisseen that
the worm-thread is first cut on a taper and
then the tops of the thread are turned to a
true perimeter of a eylinder, thereby giving

thickness to the rear 1h1*eads to compensate .

the tail-stock may be thus deseribed.

432,621

| for wear, which can betaken up by adjusting

the worm-shaft forward in its bearings.

Ifor 1ap1d indexing or such work as 11111111’1'3“
reamers, taps, nuts, &e., and cutting spur-

wheels with less than forty teeth the worm-
shait is disengaged from the worm-wheel and
a hand index-wheel U, Fig. 4, 1s employed.
T'o remove the worm-shaft, it 1s only neces-
sary to swing the spindle with 1ts work-hold-
ing end down to the vertical position shown
by the solid lines, Fig. 9, when the worm-
shaft will register exactly withan opening ¢’
in the plate ¢. DBy now rotating the spindle
to the left the worm - shaft will be ejected
through the opening ¢’, and can be laid aside
until again wanted. It isinserted in a simi-

lar manner by rotating the spindle to the

right. As the spindle is never used for work
when set vertically in this position—that is,

withits workingend down—there is no danger

of the accidental displacement of the worm-
shaft, asitis always atothertimes held locked
in place by the plate e. -The hand-index U
1s & drum-shaped plate perforated on its pe-
riphery and secured by a nut upon the rear
projecting end of the spindle H. The spring-
locking pin V is carried in a slotted bracket-
plate W, clamped by a bolt d’, and is adjust-
able between guides ¢/, Fig. 5, in the direc-
tion of the axis of the spindle to bring the
pin V. over the proper row of holes in the
index-plate. - -

- Ry reference to Tigs. 8 and 5, ‘Lhe mechan-
ism for locking the spindle to the body G
after the indexing has been done will be
readily understood. Here I provide a wedg-
ing-bar f/, held at its forward end in a recess
in the body (x, and having at its rear end a

wedging point or edge which engages between -

the two parts of the split washer /. Inserted
t]u ough the trunnion-block e is asocket-piece
q’, ela,mped by nuts i/, and having
larged inner head ¢’ engaging with ashoulder
in the transverse trtmnion-bore, as shown, to
ald the screw-bolt 2 in clamping the body to
the carrier-frame, as will be readily under-
stood. Inserted through and engaging with
the piece ¢’ is ascrew 7/, provided with a turn-
ing-handle %', and whose inner end bears
against the wedging-bar, as shown. Now, by
turning in the serew 3’ the wedge of the bar
f7 is forced between the split parts of the
washer { and spreads the same, thereby wedg-
ing the washer [ between the washer m and

worm-wheel and locking the spindle I se-

carely to the body G. It isonly necessary to
turn out the screw 3’ to release the spindle
from the body in indexing. In milling with
the spindle in a horizontal or nearlyhorizon-
tal posttion it will be found desirable to use
both the plates I. and U, as the dividing may
be done upon the former .?md the la,tter be
be used as a tally. |

Referring now to Figs. 1,0, 7, and _8, the re-
maining feature of my invention relating to
Upon
the bed D is adjustably clamped by one or

an en-
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~slide C7 is split, as seen at p’, Fig. 6
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more. bolts a removable sliding tail-stock car- | and achustable in said carrier, a clamp for

rier COIlSISLII’lﬂ of a %ubst&ntmlly rectangular
hollow bok B with a dovetatled groove or slot

in its top, in which is confined a horizontal

slide C’, actuated by a screw D', engaging

with a lug on the under side of &,md shde {md.

having a ﬁxed bearing in the carrier-block
In the front face of the slide C” is a ver-
tical dovetailed groove orslot, in which is fit-
ted the vertical stock-pmee E’ provided with
upper and lower centers m’ on its front face,
and having a 1‘30]{ upon its rear face w1th
which a pinion 7’ upon a handle-shaft o/,

Journaled in the slide C’, engages to aa,]ust |

the centers up or down to suit the require-
ments of -the work. The fr ont pamt of the
, 50 that
when the centers are adj ustod VBl‘thE’Llly the
piece K’ cah be firmly clamped by a bolt ¢/,
passed through the split portion of the slide,
as will be 1‘6&(:1113? understood, and to ela,mp
the slide C’ When adjusted horwontally I em-

- ploy a bolt 77, passed through the carrier B’

Just beneath the slide, by twhtenmﬁ which
the bo*{ 3" is caused to tmhtly embrace the
slide €7, as will be readily understood. It

- will be seen from this construction that con-
- siderable adjustment is given to the centers

35

both vertically and 1101‘1?01113&11} without un-
clamping the carrier B’ from the bed D, which
18 a great saving of time and labor, espeela,lly
in 111111111” & nmnber of similar artleles where

1t 18 01113? necessary to reciprocate the slide
' to remove a milled article and to insert a

blank to be milled. The work is carried by
the spindle I in the usual or any.suitable
manner, as by a center face-plate and dog.

Having thus fully deseribed my 1nvent10n |

I elaim—

.40
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1. In & 111111111-:} -machine, the combination,
with the feed bed of a head-stock carrier ad-
justable on said bed, a stock-body pivoted
and ad,]ustable in said carrier, a clamp for

sald carrier and body, a work-carrying spin-
dle jJournaled in said body and provided with

a worm-wheel, a worm-shaft journaled in said
body and meshing with said worm-wheel, a
dividing-shaft prowded with a pinion mesh-
ing with a pinion on the worm-shaft, and in-
dexi ng mechanism,substantially as d%orlbed

2. I11 a 1111111110-1na,eh1116_., the combination,
with the feed-bed and its feed-screw, of a

- head-stock carrier adjustable on said bed
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stock-body pivoted and adjustable in sald
carrier, a clamp for said carrier and body, a

work-carrying spindle journaled in said body
and provided with a worm-wheel, a worm-
shaft journaled in said body and meshing
with said worm- whee], a dividing-shaft pro-
vided with a pinion meshing with a-pinion

~on the worm-shaft, indexing mechamsm and

connecting meehmnsm between sald screw
and mde\mﬂ mechanism, substantially as de-

scribed. -
3. In a milling-machine, the combination,
with the feed- bed of a head stock carr]el

adjustable on said bed, a stock-body pivoted |

seribed,

said carrier and body, a work-carrying spindle
journaled in said body and provided with a
worm-wheel and hand indexing and tallying
mechanism, a worm-shaft removably jour-
naled in said body and meshing with said
wheel, a dividing-shaft provided with a pinion
meshing with a pinion on the worm-shaft,and
mdeunﬂ mechanism: for said dividing-shatt,
substantmlly as described.

4. The combination, in a dividing. head-
stock, of a work-carrying spindle provided

‘with a worm-wheel and an adjustable taper-
ing worm-shaft, substantially as and for the

purpose deserlbed - |
. 'The combination, with the cm'mer I, hav-

_mg ‘the vertical side walls b ¢, of the body (x,

hung between said side walls on 1:1‘11‘{1111011-
blocks d e, and clamped thereto when ad-
Justed by the bolt 7, the spindle H, journaled
in said body and pmmded with the worm-
wheel I, split washer /, and serew-plug n, the
worm-shaft J, meshing with the worm-wheel
I, journaled in the body G and provided with
the pinion , the dividing-shaft I, with index-
ing mechanism, carrying pinion -u, meshing
with pinion ¢, and the wedge-bar f/, engaging
with the Spht nut [ and opemted by the
screw 7',

6. In a dividing-head, substantmlly as de-
scribed, the worm-shaft J , journaled at one
end in the plug ¢ and carrying the pinion f,
and provided at its opposite end with the

sleeve o ‘and nuts p 7, substantially in- the
manner and for the purpose described.

7. In a dividing-head, substantially as de-
the combination, with the rotating
body G and carrier F, of the trunnion-block e
and tubular clamping-bolt ¢/, substantially in

the manner and for the purpose described.

8. In a dividing-head, substantially as de-
scribed, the combination, with the carrier K,
having a vertical back-plate ¢, provided with
an aperture ¢/, of the rotating body G, having

9
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journaled therein a worm-shaft for turning

the work-carrying spindle,wherebyupon turn-
ing sald body the worm-shaft can be caused
to register with the aperture ¢” for the re-
mova,l and insertion of the Worm-bhaft sub-
stantially as described.

9. In a milling-machine, the combination,
with the feed-bed, of a tail-stock carrier ad-
justable on said bed an adjustable horizontal
slide on said carrier, and a vertically-adjust-
able center-piece carried by said shde Sllb-
stantially as described.

10. The combmatmn and arrangement of
the carrier B/, bolt o’, houzontal slide C/,
screw D', bolt q puuon n’, and eenter-plece

B/, havme; 2, 1‘*&(311_ on its back enﬂ'anmﬂ' with
pinion #’ and provided with (=ente1*s m/, sub --
-Stantmlly as {IGSGI‘IbGd |

FREDERIOIx HOLZ.
Witnesses: -
- EDWARD RECTOR,
CHARLES BILLON.

I15

120

125




	Drawings
	Front Page
	Specification
	Claims

