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UNITED STATES

PATENT OFFICE.

CHARLES E. HADLEY OF NEW YORK, N. Y., ASSIGNOR TO E. E. GARVIN &
CO., OF SAME PLACE

COMPOUND MILLING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 330,581, dated November 17, 1885.

Application filed October 3, 1885. Serial No. 178,880.

(No model.)

To all whomv it may eoncern:

Be it known that I, CHARLES E. HADLEY,
a citizen of the United States, residing in the
city, county, and State of New York, have in-
vented cerfain new and useful Improvements
in. Compound Milling - Machines, fully de-
scribed and represented in the following speci-
fication and theaccompanying drawings, form-
ing a part of the same.

The object of this invention is to mill-off
two surfaces at right angles to one another in
a Single operation; and the invention there-
fore consists, partly, in the combination, with
two milling-cutters, of means for oper &tmn*

the cutters simulbaneously in directions ab

right angles to one another, in means for
rotating the cutters during the feeding move-
ments, in means for adjusting one of the cut-
ters to and from the work, and in means for
adjusting the work to and from the face of the
other cutter.

It alsc consists 1n a special constr uctmn and
arrangement of a single counter -shaft for driv-
ing the two spindles at right angles to one
another.

The construction for feeding the cutters in
directions at right angles to one another con-
sists in a bed having the bearings for one of
the cutter-spindles rigidly mounted when in
operation at right angles thereto, and a table
movable longitudinally upon such bed, with

a carriage mounted transversely upon the ta-
ble, and carrying the bearings for the other

spindle. The cutters being fixed at the ends
of the two spindles, their faces are at right
angles to one another, and the work issecured
upon the table, so as to be fed past one of the
cutters, while the other cutter, mounted upon
the transverse carriage, is mmultaneously car-
ried past the other face of the work. The two
faces of the work are thus accurately and si-
multaneously finished at right angles to one
another, one face being finished as it moves
past the fixed cutter, and the other face being
finished by a movable cutter sustained upon
the same bed as the work and carried trans-

versely to the bed during the longitudinal |

movenment of the latter.
The invention will be understood by refer-

ence to the annexed drawings, in which Figure

'Lone end of the bed and showing the arrange-

ment of the counter-shaft above the same.
Fig. 21s a front view of the machine, showing
the bed mounted upon suitable legs, and with 55
a part of the driving-belts directed toward
the counter-shaft, the latter being omitted
from the drawings for want of room. Iig. 3

1s a plan of the machine. Fig. 4 is a longitu-
dinal section of the same on line x xz in Fig. 3. 60
Fig. b 18 a plan ot the bed without the table
and stationary head. Iig. 6 is an end view

of the table and the adjustable work-holder.
Fig. 7 is a section of the machine across the
bed, the table, and the transverse carriage on 55
llne Y Y 1n Flg 3. Fig. 8 is a plan of the ta-

ble detached, and Flg 9 is a rear view of the
bed at the bracket A? and the cutter-head C.

A is the bed of the machine, mounted upon
legs A’, and having a table, B, fitted to its 7o
opposite edges, s0 as to slide longitudinally.

A?is a bracket at one side ot the bed to sus-
tain the fixed cutter-head C, the latter being
fitted to guide-ribs @ upon the bracket, so as
to move to and from the edge of the bed, and 75

provided with an adjusting-screw, b, and

clamp-bolts &', by which it can be adjusted
and clamped at any desired point.

(' is the fixed cutter-spindle calrymﬂ the
cutter ¢, and mounted in bearings ¢’ in the 8o
fixed cutter- head, and driven by a gear, F.
The spindle C stands at right anﬂles to the
edge of the bed A, with the cutter ¢ OVel]l&I]ﬂ'—

1ng the same suitfl clenbly to operate upon any
‘piece carried by the table.

A pulley-shaft, f, 85
is mounted upon the iixed head, and carries

a pinion, f', to drive the gear F and a belt-
pulley, f7 fo receive the drwmw belt. A
sewing- .machine arm, G, 18 shown in Figs. 2
and 3 as if fixed upon an adJ ustable holder, H, go
which is mounted upon the table B, &dj&@&ﬂb

to the cutter ¢. "The head of the arm is rep-
resented in contact with the cutter ¢, and the
foot of the arm, at right angles with the head,

is shown in contact with a milling-cutter, d, 93
which is mounted, by means of a spindle, D,
upon a movable head or carriage, D. This
carriage is fitted to transverse ways d’, formed
across the table B,and carries, besides the Spin-
dle D', a pulley- shaft E, which is provided 100
with a pulley, I, and a pinion, E*. The cut-

1 represents a view of the machlne, taken at | ter-spindle D’ is provided with a gear, D% to
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mesh with the pinion E? and the cutter d and

all its driving apparatus being movable with
the carriage D, the cutter may be propelled
acrossthe table B,whilethe tableismovinglon-
gitudinally to feed the head of the arm G past
the cutter ¢, and the cutter d may thus oper-

ate simultaneously upon the foot of the same’
arm. Thetableis fed longitudinally upon the-

bed by a screw, h, fitted beneath the bed, and

applied to a nut, 4, secured upon the under

side of the table. The serewis shown in Figs.

1 and 4: Operated by A worm-whee], j., and

worm k, the latter being mounted upon a mov-

-able shaft, 7, as 1S common in milling-ma-
chines, to detach the worm from the gear to’

stop the feed. The worm-shaft is shown in

Fig. 1 journaled in a pivoted box, !, at its:
rear end, and at itsfront end it is formed with'-
a projecting handle, 7!, and fitted to a-sliding:
box, ##, which is held in place during the feed--

ing operation by a catch, m. (Shownin:Fig.

2.) The catch ispivoted uponthe front of the-

- bed on a stud, m’, and provided with aspring,.

25,
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m?, and a dog, m® is adjustably fitted to aslot,.
m!, in the edge of the table, to shift the catch

m and stop the feed at the end of the cut. The

screw N-is mounted. in bearings 7/, under: the-
~ bed A, and is provided at its outer end with-
a-hand-wheel, I, to run the table back quickly:
after each cut. The carriage D is traversed:
or fed across the table B antomatically by the
contact of a projection upon the carriage with-
an inclined guide fixed rigidly upon'the:bed.
beneath thetable, the tableitself being formed
with a transverse slot; B, as shown in: Fig.
8, to permit the passage of such projection |

through it into the inclined: guide. The

gu-ide--=' O is shown in Fig. Hh-as a: g.rooved.fi
plate pivoted by a central pin, O',in a recess,-
R, formed in the bed A, beneath the path of

- the transverse carriage D,the guide beingheld
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~ construction of the machine, and the perpen- |

adjustably in its place by bolts O fitted in |
slots #», and provided with nuts beneath the:
bed to clamp the guide at the desired angle

with the table. The projection from the car-
riage consistsin an adjustable pin, p,attached.

to a slide, p’, which is fitted in a grooeve-upon
the underside of the carriage, parallel with:its:
ways'd’, so that the pin projects:downward-

through the slot- B"in the table B into the:

groove in the guide O, where] it is provided.
with aswiveled block, p? fitted snugly-to the:
ogroove in the guide. (Shown in'Figs. 4,5,7.)
The: longitudinal movement of the: table in
carrying the work past the fixed-cutter ¢ ob-
viously moves the entire carriage D,and with"

it the pin p, thereby traversing the bloek p?in:

the guide O and producing- automatically-a:

movement of the carriage upon its ways trans-
verse to-the table:B. - As-the:work:(repre-

sented by the arm ) i1s rigidly held:upon the.
table during such transverse movement of the |
carriage, the cutter d operates to-mill off’ the-
foot.of the arm at the same time that its-heaa:
is- milled by the cutter: ¢. The ways d' are

formed at right angles with the table B in the

T
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dicularity of the milled faces is-thus secured
with- positive certainty at a single setting of
the work, and the danger of milling the faces 70

at.an improper angle, which sometimes oc-

curs in a second setting in other machines, 18

entirely avoided. Theinclination of the guide.
‘O to the table B, which may be varied by
turning the guide upon the pin O',determines 75

the rate at which the longitudinal motion of
the table shall produce a transverse motion 1in

the carriage D and movable cutter d. Asthe
‘guide operates best at an angle below forty-
five degrees, and- thereby produces a smaller ¢o

movement of the carriage D than of the table B,

it is preferable,if the two faces which require
‘milling should vary in their dimensions,to ap-
ply the work to the two cutters withithe longer.
face. in- contact: with: the cutter ¢. InFig: 3 85

|

thesewing- machine arm G is:shown: thus:ar--

ranged; with: the short foot! in: contact: with:
the cutter d and. the longer' head-1n-contaet-
with the cutter ¢.. By adjusting the guide at:
an angle of forty-five degreesthe feed of-one go
‘cutter may be-made exactly equal to that' of:

the other. The slide p’is: provided- with a

‘bolt:and nut, ¢, fitted to a slot, ¢’, in the car-

riage: D;.by which the carriage may: be ad-

justediupon.its ‘ways d’ in reference to the pin: g3
p. The object of this construction is to adapt.
the:catter @ to: operate-simultaneously with:
‘the ‘other cutterupon piecesof various dimen-
sions; and, by the: movement of the pin p-in.
relation to the carriage D, the cutter d may.be 1co
‘adjusted to- and' from: the cutter ¢, so as: to
‘touch the nearer:side:of the work before the:

commencement of a.cut. The arm G i3 shown:

in Fig. 2 as if supported above the holder: Hy-
but:the’*ig’’ or bed upon which. the work 103
would :be clamped:is not shown in the draw-
‘ings, to avoid obscuring the helder; which-is"

‘shown"in plan in Fig. 3, and consists-im:a

plate: fitted upon the top of the:table B,

‘and adjustable toward the  transverse- car- 110
‘-riage D, .80 as to bring the work In:contaet:

‘with:the face:of the cutter d before commene-
ing-a cut.. The holder is fitted. to:longitu-
~dinal ribs »* upon:the top of the. table;, and
‘held. thereon by bolts: b*, fitted to slots b in: 115
the:feet:of the holder, and:a screw,.r, being
‘shown: carried by a bearing, s, upon the table,,
‘and: fitted to'amut, ¢, upon the holder to ad-

r-
1

just: the same: to and: from: the cutter: d; as:
‘shown in- Figs: 3 -and 4. The jigs or clamp- 120
ing; devices: for securing the work upon: the
'holder wounld ‘be made. and secured upon the
holder. in.any ordinary manner,.and: when

thus. secured’ the work would be- capable -of

adjastment;.respectively, to the cutters-cand 125

d.. In Fig. 3 it:will be noticed that the pul-
leys B and f? which drive the cutters ¢ and-d;.
stand at: some distance:from-and:at right-am+
oles: to: one: another in the plane of the'max

chine, and: to:adapt a single: counter:shaft: to' 130
drive them both I have-devised the-arrange-
ment: shown: in: Bigs:-1 and 3; in which-the
moving. pulley: E- is driven' by: a-quarter-turn.
belt:and the pulley " f* by a straight- belt; the
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counter-shaft being mounted parallel wibh the |

spindle C, but arranged over the pulley IZ, as

- Indicated by dotted lines # in Fig. 3. The

counter - shaft and its attached pulleys are

clearly shown in Fig. 1, « being the shaft; o/,
the bearings, which would be supported in
suitable hangers; v v/, the fast and loose pul-
leys for driving the shaft; w, the pulley for
driving the fixed spindle ' by a straight belt,

1o /7, to the pulley f?, and v a pulley for driv-

2D
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- means, nor to the combination of all those
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ing the movable spindle I}’ by a belt, @, to
the pulley E’. 1twill be noticed that although
the spindle C'is adjustable transversely to the
bed A by means of the head C and the screw
b, 1t 18 not movable when in operation, but
rotates in a fixed head, so as to operate the
cutter ¢ continuously in the same spot. Upon
the contrary, the cutter - spindle D', being
mounted upon the transverse carriage D, is

movable across the bed during the eutting op-
~eration, but is not provided with any adjust-

ment longitudinally, as the holder H is con-
structed with the necessary means—as the
screw r—{for setting the work to and from the
face of the cutter d. 1t will therefore be un-
derstood that the term ‘‘movable,’’ as applied
to the cutters and their revolving spindles, is

distinguished herein from the term ‘‘adjust-

able,’’ the former term describing a movement
of the cutter past the work during the cut-
ting operation, while the latter term describes
merely a movement of the cutter toward the
face of the work for the purpose of regulating
the depth of the cut. The depth of the cut
effected by the cutter ¢ may thus be regulated
during the cutting operation, if necessary, by
the screw b, while the depth of the cut ef:
fected by the cutter d is varied by the screw
r, operating to shift the work and its holder
directly toward such eutter. In practice the
adjustments for depth of cut are effected prior
to the cutting operation, for which reason the
holder and the cutter-head C are merely fitted
to ribs upon the machine and clamped in their
places by clamping-bolts; but, if desired, the
holder and head may be fitted to smooth ways,

like those beneath the carriage D, upon which

they can be moved during the cutting opera-
tion without loosening the clamping devices.

While I have claimed herein only certain-

means of adjustment for the work and the cut-
ters, I do notlimit myself exclusively to such

shown herein,asapart of them alone may adapt
the machine for certain uses. The feed:shaft
! is shown herein provided with a cone, g.and
a similar cone, ¢, is shown upon the pulley-
shatt f, a belt, ¢°, being carried down through
an opening in the head C and bracket A? to
operate the teed for the table B, but such de-

vice forms no part of my invention, and may

be replaced by cog-wheels or other construc-
tions, if desired.

Hewing thus shown the nature and object of

my invention, what I claim hereiniis—
1. The combination, in a milling-machine,

of a longitudinal bed, a fixed cutter-head sup-

porting a fixed spindle and cutter at right an-

gles to the bed, a table movable longitudi-

nally upon said bed, and a movable carriage
fitted transversely to said table and carrying
a cutter-spindle and cutter at right angles to
the fixed spindle, substantially as and for the
purpose set forth. |

2. The combination, in a milling-machine,
of a longitudinal bed, a fi
porting a fixed spindle and cutter adjustably
at right angles to the bed, a table movable
longitudinally upon said bed, a movable car-
riage fitted transversely to said table and car-
rying a cutter-spindle and cutter at right an-
gles tothefixed spindle, and means, as screw b,
for adjusting the fixed cutter-head transversely

!

xed cutter-head sup-.

65

70

75

30

to the movable table, as and for the purpose -

set forth.

3. The combination, in a milling-machine,

of a longitudinal bed, a fixed cutter-head sup-

porting a fixed spindle and cutter adjustably
at right angles to the bed, a table movable -
longitudinally upon said bed, a movable car- go

riage fitted transversely to said tableand car-

rying a cutter-spindle and cutter at right an-

gles to the fixed spindle, means, as screw b,
for adjusting the fixed spindle transversely to

the movable table, and a work-holder adjust- g5

able longitudinally upon the movable table
adjacent to the two cutters, as and for the
purpose set forth. T

4. -In a milling-machine having a bed, and
a table provided with means for feeding it
longitudinally, and with a spindle-carriage
fitted transversely thereto, as described, the

combination, with the bed beneath the table,

of an inclined guide and a projection upon
the transverse carriage fitted to said guide
and adapted to move the carriage transverse-
ly by the longitudinal movement of the table,
snbstantiaily as shown and described.

5. In a milling-machine, the combination,
with the bed A, provided with recess R, and
the adjustable guide O pivoted therein, of the
table B, movable longitudinally upon the bed
and formed with the transverse slot B, the
carriage D,fitted transversely to the bed, and
the slide p’, having the pin p projected through
the slot-into the inclined guide, and provided

with the swiveled block p* the whole ar-

ranged and operated substantially as shown
and described. |

Intestimony whereof I have hereunto set my
hand in the presence of two subscribing wit-
nesses.

CHARLES E. HADLEY.

Witnesses: |
THOS. S. CRANE,
- JOHN 8. WILLIAMS,
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