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FAY O. I‘ARWELL, OF DUBUQUE IOWA ASQIGNOR OF ONE-HALF TO THE
ADAMS COMPANY OF SAME PLAO]L |

MILLING-MACHINE.'

SPECIFICATION forming part of Letters Patent No. 596,491; dated January 4, 1898.

A_pplicmion filed Febrnary 25,1896, Serial No, 580,658,

1o all whonm it may concermn:
Beitknownthat I, FAyY O. FARWELL a Cciti-

‘zen of the United States residing at Dubuqu e,

in the county of Dubuque and State of Towa,
have invented certain new and useful Tm-
provements in Milling-Machines; and I do
hereby declare the following to be afull, clear,
and exact description of the invention, such
as will enable others skilled in the art to which
1t appertains to make and use the same.
My invention relates to milling-machines,
with special reference to those hm?mﬂ' a hori-

mnmlly—movmﬂ* table upon which the work

to be milled is chucked and has for one of

its leading objects to so set the milling-head
and pr ovide it with such means that it will-
have a universal movement in both a hori-

zontal and vertical plane, whereby the work

chucked upon the table and having a bevel

or other angular surface may be opelated
‘erent angles without rechuek-
ing the work upon the table or without pro-
vidin g other and special forms of cutters with
angles especially adapted to attack the dif-
fel ent angles of the work upon the table.

A further purpose and thought is to ada,pt

a milling-machine for cutting spllal grooves
‘reamers, and that class of tools

in drills
without swiveling or changing the position of

the houzontally--movmﬂ' table upon its base.

and have the worlk travel in the line-of the

cutters by arranging the cutters in the mill-.

~ ing-head, .whereby they will attack the work

35

10

npon the horizontally-moving table at any

angle.
It is a further thou D'ht to attach a mlllmn-
head to a cross-rail on an -:31(111151&},;r p]aner

and either mill or plane the various surfaces.

of the work without rechucking the same on
the table or without tlansfeumﬂ‘ the work
from one machine to another.

Another object is to provide a mlllmﬂ‘-ma—
chine with means whereby it will be adapted
to do a larger variety of work and work of
much larger dimensions than that usually op-

erated upon by a milling-machine, and this.
~without any change in the position of the

travel of the houzont&l] y-moving table or the
use of special cutters.
Another object is to provide the mﬂlmﬂ_

head with a spindle adapted to receive and _

| operate a cutt'ei' at either end of the same

and adapt it to Ope1 ate npon 2 1&1 ger variety

of work.

A still further ob;]eet is to opel ate the mill-
ing-head with motor-power which shall read-
11y and effectually operate the cutters at what-
ever angle the milling-head may be made to

‘assume in any ver tical or horizontal plane.

These, with numerous other objects of less
moim ent will be fully set out and described in
detail in the following specification, with spe-

cial reference being had to the accompanying
drawings, in whlch—--»

I‘wme 1 shows the machine in perapectwe

the mllhnn-head in a horizontal position and
the outbomd centerorarbor- -suppor tattached

to the rail and a milling-cutter in right end
of spindle and suppor ted by the outboard cen-
ter. TFig. 21s a perspective of the machine,
showmﬂ milling-head in a vertical position,
the outboald centel removed and lying on
the table, and an end mill in the left and the
lower end of spindle. Fig. 3 is a sectional
view on the line X X of I‘lﬂ‘ 4, showing the
arrangement of the duvmﬂ‘-shaft and worm-
gear mecbamsm together with the ball-bear-
ings &e.  Fig. 1 is a section on line Z Z of
Fig. 3, bhOWIl’lﬂ‘ construction of the spindle-
beaunﬂ's Fig. 5 1s a front view of the mill-
ing- he&d in three positions.

The heavy dotted lines show the head in a
horizontal position. The light dotted lines
show the head in angular pOSIthH
a top view of the mﬂlmﬂ—head showing_the
spindle at a 1‘*igh_t,_a;ngle “to the travel of the
table. IKig. 7 is a top view of the milling-
head,
Othel than a 110‘ht angle to the travel of the
table. Fig. 8 is a perspective of the inter-

mediate baddle in which the milling-head is
swiveled.

Fig. 9 is a perspective of nhe malin
saddle which engages with the rail and to
which the head is swweled through the inter-

mediate saddle. Fig. 10 shows the counter-
shaft pulley belted to the worm-shaft pulley

‘and a mode of taking up the slack of the belt.
‘Fig. 11 shows the machine while millin o &

raelz bar of great length. Fig. 12 shows the

a large slab of iron. Fig. 13 is a section of

-~ Hig. 61s

shomnfr the spindle set at an annle‘
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The full lines -
Show the milling-head in vertical position.-
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the milling-head, showing a modified form
of the driving-gear. - |

- Like letters of reference denote correspond-

ing parts in all of the drawings. _
In the drawings, 1 represents the bed of an

ordinary planer, 2 the housing, and 8 the
cross-rall, which is adjustably secured to the |

housing 2 and adapted to be raised and low-
ered thereon. Totherail3isgibbed aplaner-
saddle 4, which is operated transversely on
the rail 3 by the serew 6. "
The foregoing description shows the con-
struction of ordinary planer to which my in-

vention may-be attached. This part of the
machine may be built expressly to receive
my milling-head, and in such case the planer-

saddle 4 would be entirely omitted, or my
milling-head may be attached to the rail of

~any ordinary planer, as shown, and by means

20

of devices hereinafter described convert the

- machine into a combined planer and milling-
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machine.,

. The precise manner of constructing or op-
erating the table-feed or raising and lowering:
the rail 3 upon the housing or of moving the:

milling-head across the table upon the rail is

unimportant and may be made in various
The milling-head is movably secured.
upon the cross-rail 3, and is constructed and

ways.

set in the following manner: To the cross-rail
o 1s hung a saddle 7 (shown in Fig. 9) by the
dovetail 8, which engages with the upper and
lower edges of the cross-rail 3. The front
side of the saddle 7 is formed into a concave
dovetail 10.

of the saddle 7 and is secured by set-screws

9. Into the face of the saddle 11 is turned -
a T-shaped recess 14, (shown in section in
Fig. 3,) into which the head of bolts 15, which
secure the spindle-bracket, presently .to be
described, to the intermediate saddle 11, are

secured. In the center of the saddle 11 is a

hole, in which the stud 16 (shown in Fig. 3)
1s inserted for the purpose of swiveling the-

spindle-bracket to the saddle.
The spindle-bracket is cast with brackets

18, which support the boxes in which the spin-
~dle 20 revolves. Near the center of the spin-

dle is set a worm-wheel 22 for the purpose of
communicating power to the spindle. Se-

- cured to the face of the spindle-bracket at 23
~1Isaworm-shaft hangeér 24, which formsa bear-

55
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ing for the worm-shaft 25.

source of power, and power is communicated
to the spindle 20 by the pulley 35, belted with

the pulley 27, through the shaft 25, worm 26,

and worm-wheel 22. In the construction of
my invention a bevel-gear may be substituted
for the worm-gear, as shown in Fig, 13, if it
is desired to drive the spindle with greater
rapidity, but with less power. When myin-

‘vention is attached to an ordinary planer, the

- An intermediate saddle 11
(shown in Fig. 8)isformed into a convexdove-
tail tenon 12 to engage with the dovetail 10

T'he worm 26 is
set on the shatt 25 and adapted to engage with
- the worm-wheel 22. At the outerend of the
- shaft 25 is a pulley 27, which is belted to the

saddle 7 of the milling-head and an outboard
center 28 are both conmnected to the planer-

saddle4 by means of a rod 30, passing through

binder-posts 31 and secured by set-screws 32.
By this means a transverse movement across
the rail 3 is imparted to the milling-head and
outboard center 28 by means of the saddle 4
engaging the screw 6. It will be noticed that
if the saddle 4 were omitted the milling-head
saddle 7 would be directly connected to the
screw 6. o | | |

A convenient mode of operating the pulley
27 1s shown in Fig. 10 and preferably consists

of a driving-pulley 35 and a tightener-pulley

75

30

56.  The tightener-pulley 36 is journaled to

-one arm of a bell-crank 37, and a weight 38 is

attached to the other end of the bell-crank.
It will be observed by this mode of construc-
tion that the driving-pulley 35 and the driv-
ing-pulley 27 are at all timesin alinement, and

by means of the weighted tightener-pulley 36

the driving-belt 40 is kept taut at whatever

position the milling-head may at any time as-
sume. It will further be observed that if the

pulley-shaft 25 werein any position other than

00

at a right angle to the spindle or nearly aright

angle to the travel of the milling-head along

the rail or the travel of a rail upon the hous-
ing the belt could not be driven from the pul-

ley 35 to the pulley 27. The pulley 27 is made
-suffi
travel of the belt when the head is set at an

ciently wide of face to accommodate the

angle, as shown in Fig. 7. o
Theforegoing description applies when this
machine is used as a ‘‘ universal” milling-ma-

chine—that is, when the spindle may be set

at angle with the travel of the table, as shown
in Kig. 7, where it is shown as cutting spiral
grooves; but when it is desired to dispense
with this feature and make it a *“plain” mill-
ing-machine I dispense with the intermedi-
ate saddle 11 (shownin Fig. 8) and attach the
spindle-bracket directly to the face of the sad-
dle 7 (shown in Fig. 9) by making the face of
the saddle 7 parallel with the back of the same

instead of being concaved, as shown; and the

T-shaped recess 14, as shown in Figs. 3 and
S; which is turned in the face of the saddle 11,
would be turned in the face of the saddle 7.

95

100

ros

110

115

The general operation of my device would

be as follows: The work to be operated upon,

as A in Fig. 5, would be clamped upon the
table 1. To finish the horizontal surface 0,

120 |

a face milling-cutter 41 would be secured to

the left end of the spindle 20. The bolts 15
would now be loosened and the spindle swiv-

eled to a horizontal position, as shown in Figs.
2 and 5 in full lines, and the bolts tightened,

securely locking the head in that position.

The rod 30 is now passed through the binder-

posts 31 and tightened by the set-screws 32,

which connect the milling-head to the planer-

saddle. By means of the screw 6 the milling-

head is brought to the proper position over
‘the worlkk A. The rail 3 is now adjusted ver-
tically upon the housing 2, bringing the cut-
ter to the proper height. The table would

125

130




~ then be given a slow longitudinal motion be-
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- 1n Fig. 7.

neath the cutter, which in revolving would
finish the surface b of the piece of . work A.
Now to finish the angular surface ¢ the bolts

15 15 will be again loosened and the milling-

head swiveled to the proper angle and locked,
as shown in Fig. 5 in Llight dotted lines. After
the surface ¢ has been finished the spindle
will be swiveled and locked in a horizontal

position, as shown in Fig. 5 in heavy dotted

lines, when the surface f would be finished.
If the block of work A were not of great width,
all of the surfaces b, ¢, d, ¢, and f could be

finished with the same cutter secured toeither

right or left end of the spindle. If, however,
the piece of work A were of considerable width,
it would be necessary to change the cutter
from the left end of the 5p111d1e, in which po-
sition it would finish the surface b, 7, and d,
to the right end of the spindle, in whieh po-
sition it would finish the surface ¢ and e.
When the milling-head is used as an attach-
ment to a ‘“planer,” the planer-saddle 4 pre-

vents the head from traveling to the extreme

right end of the rail 3. It is therefore 1m-
portant that the left end of the spindle be ar-

-ranged to receive cutters; otherwise when the
spindle is set. vertically the cutter could not
be brought to act upon the work attached to .

the extreme right edge of the table. It will
be observed also that when the nature of the
work would require the use of a mill in a
horizontal position on part of the work and

the use of a mill in a vertical position on

other parts a horizontal mill could be at-
tached to the right end of the spindle and a
vertical mill to. the left end of the spindle,

and it would be merely necessary to loosen

the bolts 15 15 and swivel the head from a
horizontal to a vertical position in operating

upon different parts of the work, it being un-
necessary to remove the horizontal mill and

attach the vertical mill, as would be the case
if but one end of the spindle was provided
with means in which to secure mills.

When an arbor holding a cutter of consid-
erable length is used, as shown in Kig. 1, the
outboard center 23 is secured to the rail 3 to
support the outer end of the arbor. The rod

30 passes through the binder-posts 51, and

by tightening the set-screws 52 the milling-

‘head and outboard center 28 would be con-

nected to the saddle 4, and by means of the
screw 6 transverse motmn would he given ‘ro
the milling-cutter. |

When it is desired to cut Spll al grooves, 1t

is necessary that the work should travel at‘

an angle to the line of the spindle, as shown
In the ordinary planer there 1s no
provision for swiveling the table to make it
travel at any other than a right angle to the

rail. It is therefore necessary that the spin-

dle should be set at an angle to the travel of

the table. Byloosening the set-screws 9 upon
the top of the saddle 7 the convex surface of
the saddle 11 will be allowed to slide in the

concave dovetail 10 of the saddle 7, which

| will enable the spindle to be swiveled on a

horizontal plane and secured at any desired
angle, as shown in Fig. 7.

Fig. 11 shows the machine operating upon
a 1ac]; barof greatlength. Itwillbe observed
that the cuttm 1S oper atmﬂ* upon the center
of a bar of considerable lenn'th which would

be impossible to reach on an ordinary mill-

ing-machine, because of the frame that sup-

'p01ts the Splndle and the manner of driving
By my mode of construction it

the same.
will be obsewed that the milling-head may
pass over the work and enable'the cutter to

| reach any point of the bar of any length.
12 shows the machine in 0pe1ation -

- Fig.
upon the bevel side of a slab of iron. Here
it will be observed that the cutter is secured
to the left end of the spindle. If there was

no provision made for securing the cutter in -

the left end of the spindle, thls edge of the

slab could not be reached by the cuttel and

it would be necessary to rechuck the Work.
It will be seen that to enable the cutters to

reach the work which passes beneath the rail

on the table, when the spindle is in a hori-
zontal position, it is necessary that the spin-
dle be set near to or below the line of the
lower edge of the saddle 7 and lower edge of
the cross-rail, as shown. |

Having now described my mventlon ‘what
I claim, and desire to secure by Letters Pat-

ent, 18—

1. In amilling-m achine, a,suppmtmﬂ* Cross-
rail, a saddle whmh is moved back and forth

theleon and an intermediate saddle which

moves upon a horizontal ‘curved line, com-

bined with a bracket which is adapted tobe ... .

revolved upon the saddle, and a spindle jour-
naled in the bracket, substantially as shown.
2. Ina mllhnn'-maehme a milling-head car-
rying & splndle, a Cr oss—rzul alonﬂ‘ which the
milling-head is adapted to be moved and a
saddle carrying the milling-head, and which
is adjustable back and forth in relation to the

cross-rail upon a curved line, substantmlly-
as described.

3. Inamilling- maehme a Hllllll] n‘-head car-
1'y11:10 a Spmdle, means for placing the head in

70
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a universal position, a cross-rail along which -

said head is adapted to be moved hor 1zontally
' on a curved line, and a fable for holding the

work to be milled adapted to travel beneath
the railand at right angles thereto, for the pur-

poses shown.

4. In a milling-machine, a cross-rail set
above the table, a primary _s_a,ddle adapted to
be moved lon gitudinally along said rail, an in-
termediate saddle attached to the primary
saddle and adapted to beadjusted in acurved
horizontal plane and a milling-head carrying
a spindle swiveled to said Iﬂtel mediate sad-
dle, whereby said spindie may be set in uni-
velsal position,

120

125

I30

5. Inamilling- maehme,a cross-rail secured

to the housing of the machine, a saddle se-

cured to said rail and adapted to be moved

| thereon, anintermediatesaddle, movingupon -




4

IO

g

20

a horizontal curved plane, and a bracketswiv-

eled to said intermediate saddle and carrying-

a double-ended spindle, each end provided

with means for holding a milling-cutter, for |

the purposes shown.

6. Inamilling-machine,a cross-rail secured
to the housing, a primary saddle adapted to

be moved along said rail and having a con-

cave dovetail on its outer side, and an inter-
mediate saddle having a convex dovetail on.

one side to engage the coneave dovetail in the

“primary saddle, whereby the sliding of the

intermediate saddle on the primary saddle
will swing them in and out of a parallel with
each other, for the purposes shown.

7. In a milling-machine, a housing, a lon- |
gitudinally-moving table within the housing,

a cross-rall secured to said housing above the

table, a primary saddle adapted to be moved

along said rail, an intermediate saddle at-
tached to said primary saddle and adapted to
be adjusted horizontally in a curved line
thereon, a bracket swiveled to said interme-

- diate saddle and carrying a spindle and driv-

30

35
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45 , _ _
~said bracket, all combined to operate for the

ing-gearsecured in said bracket, all combined

to operate, for the purposes shown. __
3. In a milling-machine, an upright hous-

ing, a cross-rail attached to said housing,
means for raising and lowering said cross-rail

in a vertical plane on the housing and secur-

along said rail, an intermediate saddle that is

horizontally adjustable on a curved line on |

the main saddle, and a milling-head swiveled
to said intermediate saddle, for the purposes
shown. | |

9. In a milling-machine, an upright hous-
~ Ing, a longitudinally - moving table in said

housing, a cross-rail secured above the table,
a saddle set upon said rail and adapted to be
moved longitudinally along the same, an in-
termediate saddle which moves on a horizon-

saddle, a milling-head carrying aspindle, and
means for driving said spindle secured within

purposes shown., |
10. In a milling - machine, a cross-rail se-

moved longitudinally along said rail, an in-
termediate saddle that is adjustable horizon-

tally in a curved line upon the main saddle,

a bracket swiveled to said saddle and a driv-

55
- dle, whereby the pulley on the driving-shaft

6o

ing-shaft carrying a pulley attached to said
bracket at right angles to the face of said sad-

remains in line with the ecounter-shaft what-

-ever position the bracket may assume on the

saddle or the saddle upon the rail.

11. In a milling-machine of the character
described, the combination of a cross-rail, a
longitudinally-moving table, a planer-head
saddle adapted to move across said rail, a sec-
ond Intermediate saddle that is horizontally
adjustablein a curvedline upon the main sad-
dle, a milling-head swiveled upon said second

saddle, an arbor-support adapted to. move |

X

‘tal curved line, a bracket swiveled to said |

- . cured to the housing, a saddle adapted to be |
50

596,491

.a,c'ross. the rail, a binder—post secured to the

saddle of the planer-head, tothe saddle of the
milling-head and to the arbor-support, and a
rod engaging these three binder-posts, where-

rail transmits a movement to the milling-
head, and arbor-support, substantially as de-
scribed and shown.

- 12. In a milling-machine, a milling-head

carrying a spindle, a cross-rail along which

‘the milling-head is adapted to be moved, and
| an intermediate saddle which has a horizon-
tal curved motion, combined with means for

swiveling the head, and with it the spindle in
a vertical plane, substantially as specified.
13. A milling-machine, consisting of hous-
ing 2, cross-rail 3, table 1, saddle 7, a, bracket
swiveled upon said saddle,worm-gear secured
in said bracket, driving-shaft 25, pulley 27,

and spindle 20 adapted to receive a cutter at

each end thereof, all combined to operate as
and for the purpose shown. -
14. In amilling-machine,a cross-rail, a sad-
dle adapted to move upon said cross-rail, a
milling-head swiveled to said saddle, a rotat-

ing milling-spindle set at one side of the head,

and when adjusted to a horizontal position it
will be at or below the lower edge of the cross-

rail, and means set in the head for rotating
| _ | said spindle, as and for the purposes shown.
Ing it thereto, a saddle adapted to be moved.

15. Inamilling-machine, a cross-rail, a sad-

-dle, means for moving said saddle along said
glele |

rall, a milling-head swiveled to said saddle,

and carrying a rotating spindle, adapted to

recelve and operate a rotating milling-cutter

In either end, and a driving mechanism, con- -

sisting of a pulley 27, shaft 25, gear connectin g
the shaft 25 with the spindle, all combined to
operate as and for the purposes shown.

16. The combination of a cross-rail, a sad-
dle adapted to be moved along the cross-rail,
a milling-head swiveled to the saddle, a spin-
dle set in one side of the head and a driving

mechanism consisting of a shaft 25, a gear.

connecting the shaft with the spindle and
means set in the milling-head for rotating the

shaft and with it the spindle, all combined

to operate as and for the purposes shown.

17. The combination of a cross-rail, a sad-
dle, a bracket swiveléd to said saddle, a ro-
tating spindle adapted to receive a rotating
milling-cutter at either end thereof secured
in the bracket and when adjusted to a hori-

~zontal plane will be at or below thelower edge

of the saddle, and a driving mechanism con-

by the moving of the planer-head along the

75
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120

sisting of a pulley 27, a driving-shaft 25, set |
at right angles to the face of the saddle, and

a gear connecting the shaft with the spindle,

I25

all combined to operate as and for the pur-

poses shown.,
In testimony whereof

FAY O. FARWELL.

Witnesses:
- M. M. Capy,
J. . ROSSER.

_ I affix my signaturs
1n the presence of two witnesses.
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