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(ﬂo model.)

1o all whom it may concern:
Be 1t known that I, WirLiam PorTEOTUS, &

citizen of the United States, residing at Avon-.

dale, in the county of Hamilton and State of

'Ohio, have invented certain new and useful
JImprovements in Milling-Machines, of which

the following isa full, clear, and exact deserip-

tion, reference being had to the accompanying

drawings, forming part, of this specification.
My invention relates to that class of milling-

machines especially designed for milling or |

dressing the nut-faces of brass valve-bodies
and fittings of the like character: and it has for
1ts object the production of a machine which
can simultaneously mill or dress two opposite
faces and which is simple and efficient in its

actlon and automatic in its operation incaus-

ing the work-carrying table to travel back and
forth between the cutters and to turn the work
to present new faces to be cut.

The novelty of my invention consistsin the
construction and combination of the parts, all

as will be hereinafter more fully set forth,and

specifically pointed out in the claims.

In the accompanying drawings, Figure 1,
Sheet 1, is a plan view of a mlllma'-machme
embodying my invention. Fig. 2, Sheet 2,18
a side elevation of the same with the lower
part of the framework broken away. Fig. 3,
Sheet 8, 1s an enlarged sectional end elevation
on the dotted line z # of Figs. 1 and 5 looking
to the right. Fig. 4, Sheet 3, is an enlarged
sectional detail of stop mechanism for the
work-carryingtable. Fig. 5, Sheet 4,isanen-
larged sectional elevation on the dotted line v
Yy of Fig. 3 looking to theleft. Fig. 6, Sheet
5, 18 an enlara ed detail section plan view on
_ z ot Fig. 5. Showing the latch
for the spindle disengaged. Fig. 7, Sheet 5,
1S a corresponding view of the dnl showmo'
the latch engaged therewith. FIO‘ 8, Sheet
5, 1S 4 detail rear elevation of the reversing,
stop ping,and driving mechanism for the work-
carrying table.

The same letters of reference are used to in-
dicate identical parts in all the ficures.

I provide any suitable horizontal bed A, sup-
ported on legs or other suitable supports B,
which bed contains at each end guideways for

50 head -stocks C, adjustable to and from each

" plained.

| other on said ways and in perfect alinement,

and in which head-stocks are suitably jour-
naled two live-spindles D, whose axes are co-
incident and which are driven by belt-pulleys

E, fast thereon and belted to pulleysona line-

shait arranged conveniently near themachine
and prefer ably just overhead. Also carried on

the base A, between the head-stocks Cand at

right angles to the ways of the latter, are hori-

zontal ways formed of L-platesa, Figs. 2 and
5, and cap-plates b, bolted thereto, containing
in the way or mortise formed between them

ouide-ribs ¢ on a head - block K, adapted to |

travel backward and forward automatically
between the head -stocks, as hereinafter ex-
There is an open space in the table
A beneath the head-block K, and, in fact, the

top of the table, asseenin Fig. 1, 1s cruciform

60

in shape with the head-stocks at the two ends

thereof and the head-block in its guides on the
cross branch between them.

Journaled vertically through the hea,d block -

F is a tubular spindle G, havmcr its bearing
partlyin a collar H,(see Fig. 5,,)pendent from
and secured to the under side of the head-
block ¥, and which 1s preferably integral
therewith. The diameter of the lower part
of the spindle (& 1s reduced to permit the in-
troduction of a supporting-collar I, having
an adjusting hand-wheel J on its lower end,
which collar is screwed into the lower end of
the collar H and serves, by means of the offset
shoulder d, to support the spindle ( and also
to raise and lower the same when desired.
That part of the spindle  which passes
through the head-block F has its bearing in
a two-part or divided journal-box e, suitably
oguided in the head-block, as indicated by the
dotted lines, Kig. 1, and ad]ustable to take up
wear by means of a lag-screw F. Journaled

through the bore of the spindle G is a stem

K, Fw 5, having at its lower end an operat-
Ing hand-wheel L for turning 1t. This stem
is held from independent vertical movement
by means of a nut or collar ¢, fast on its lower
end and bearing against the under side.of the
spindle G, and by means ot a shouldered off-
set 4 in the enlarged upper part of the bore
through which the stem, correspondingly en-
larged, passes. The upper end of the stem K
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is bored and threaded to receive and engage
the lower threaded end of a chuck-cylinder M,
fitted and feathered in the upper end of the
spindle G in such manner that upon turning
the stem K by means of its hand-wheel the
chuck -cylinder will be raised or lowered

without turning, as will be readily under-

stood. The upper end of the chuck-cylinder

is bored and threaded to receive a projecting

screw upon whose upper end is screwed the
lower end of a valve-body, as indicated in
Fig. 2, or any other i
needing to be milled. Of course the lower
end of the scréw-plug holding the fitting 1s of

a constant size to engage the bore of the

chuck-cylinder, while its upper threaded end

is of varying sizes to receive the threaded

part of the casting which is secrewed thereon
and which is to be milled. In other words, a

number of these plugs of standard sizes are
kept in stock for use with themachine.
the fitting represented by N, Figs. 2 and 5, is

When

screwed upon the top of the plug, 1118 mtended
that it should also be absolutely tight against

turning upon the top of the spindle (>, 1n “order.
that its faces to be dressed may be held true

and rigidly to the action of the cutters. Now
in applying the fitting to the plug the chuck-
cylinder 1s first ralsed by properly turning the
hand-wheel L, and then the fitting 1s serewed
upon the upper end of the plug until 1ts faces
to be dressed are in proper line for the action
of the cutters.
wheel L in the opposite direction the chuck-
cylinder 1s drawn down and the bottom of the
fitting is firmly cla,mped upon the top of the

Spmdle .

The live-spindles D are prowded Wlth sult-
able chuck-heads ¢, carrying proper-shaped
cutters 7, for milling off the nut-faces of the
Afitting, said cutters bemcr of sufficient width

that one traverse of the nut-faces between

- them will complete the work of milling the

50

55

60

65

two opposite faces simultaneously, and to ad-
just the cutters to and from the work, so as to

give the proper cut, each of the head- stocks C

is adjustable on its ways by means of a screw
[ and hand-wheel 7 and when adjusted in or
out to the proper position is locked by means
of a set-screw 7, bearing upon a gib engaging
the ways atter a manner well known in lathe

construction..

The machine thus far described is capable
of work in milling the two opposite sides of a
nut or other nut-surface on a fitting, such as
a valve-body, by merely adjusting the parts,
putting the spindles D into action, and pass-
ing the head-block F, which carries the work,
by hand between the cu tters, which will mill
the opposing surface; but my invention con-
templates the. automatic traversing of the
head-block between the cutters first trom one
81de to the other and also the automatic turn-
ing of the work to present new undressed sur-
faces to the cutters on each return stroke or

tting that has nut-faces

Then by turning the hand-

756,405

passage of the.head-block, and I will now de-
scribe the mechanism for these purposes.
Suitably journaled beneath the table at one
end is a transverse counter-shatt O, Figs. 1
and 2, having fast thereon a pulley P, driven
by a belt from the I

able or convenient manner. Also fast on the
shaft O is a small pinion ¢, constantly mesh-
ing with a similar small pinion o, journaled on
an arm p, (see Fig. 8,) hung on the shaft O,
and having also journaled thereon a small pin-
1on 7, constantly meshing with the pinion o,

‘but never directly engaging the piniong. The
“arm p 1s connected by a loose pivoted joint, as

at s, to the lower end of -a lever QQ, pivoted, as

at 7, to a bracket-arm R, projecting from the

table. The upper end of the lever (Q is con-
nected by a pivoted link w«, Fig. 1, with the

rear end of a horizontally-pivoted bell-crank

S. The forward end of the bell-crank has p1v-
oted to it the rear end of a rod I, which ex-
tends forward through a guide-bearing » at
the front of the cross- c;ectlon of the table,
where it is provided-at its end with a suitable
push and pull handle 7.

- Just above the pinions o # 1s a larger gear

U, secured with lost motion upon a counter-

shaft V.above and parallel to the shaft O and
suitably journa,led_ beneath the table.

the pinion U and its shaftis by means of a pin
o, Fig. 8, passed through the shaft V, and
Whose projecting ends are confined in elon—

cgated slots in the bore of the gear U, said pin-

and the walls of the slots being indicated by
dotted lines in Fig. 8.. The i inner end of the
shaft V carries a beveled pinion W, Fig. 2,
which meshes with a similar pinion X fast on
a counter-shaft Y at right angles to the shaft

V, and whose inner end carries a pinlon A’,

Figs. 83 and 5, meshing with a rack B’,-secured

ine-shafting in any suit-

The

manner of securing -this connection between
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to the under side of the head-block¥. Upon

the rod T are two adjustable .collars b, be-
tween which is a nut or projection ¢, Figs. 1
and 3, fast on the head-block ¥, which engages
said collars alternately in the travel ot the
head-block backward and forward to cause the

11O

longitudinal movement of the rod 1, as will

be. dlrectly explained, and I prefemblv pla,ce
cushions in front of the collars ¢" in the torm
of loose washers @ and coﬂed springs ¢, so

that the impact of the nut ¢ against the col-

lars 0" will be gradual and without shock or
jar, as will be readlly understood.

"The shaft O is constantly rotated in one di-
rection, and the pinions o 7, Fig. 8, are con-
stantly rotated 1n opposite dlrectlons there-
from. Under the middle adjustment of the
rod T, as seen in Fig. 8, both the pinions o »
are dlsencraﬂ'ed from the pinion U: but upon

pulling or pressing forward the rod T the arm

» is tilted and the pinion ¢ is brought into
mesh with the pinion U to cause its rotation
in one direction, and thereby 1n this instance
to cause the travel of the head-block F from

r1s
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front to rear.
ward travel of the head-block comes 1n con-

tact with the cushion of the rear collar §’, the

bell-crank will be shifted by the backward

throw of the rod T, and the pinion o will be .

thrown out of mesh with the pinion U and the
pinion 7 into mesh with the pinion U, thereby
reversing the direction of revolution of the
pinion A’ and thereby causing the head-block
E to travel forward again. In this manner

the head-block is caused to travel backward

and forward automatically to carry the valve-
body or other fitting between the revolving
milling-cutters, which dress off its opposite
sides. It 1s not necessary, however, that the
head-block should travel backward and then
forward to make-one finishing cut on the two
opposite sides of the valve-body or other fit-
ting, for I intend that this shall be done com-
pletely by the traverse in one direction of the
head-block and fitting carried thereby between

the cutters, and I will now desecribe other au-

tomatic means for causing the work on the
head - block (which hereinatter and in the
claims I will designate the *°* work-carrying”
table) to be turned to present new undressed
surfaces to the action of the cutters on its re-
verse movements.

Referring to Figs. 5 and 6, the lower end
of the Spmdle Gy beneath the hand-wheel J,
isthreaded and there is first screwed up thereon
a conical collar (V, with & raceway on its up-

perface contammc}‘ bearmﬁ'—balls J's engaging

with a chilled collar ¢ g . recessed in the under

side of the hand-wheel J. The collar ' is
made fast to the spindle G by a set-screw 2/,

preferably engaging a circumferential groove
in the spindle, as shown. Fitted to the cone-
collar (' is a dial-disk D', whose interior bore
coincides with the exterior shape of the collar
C’ and which 1s made fast thereto by a pin or
key +. The dial is held up in contact with
the collar C' by means of a nut K/, screwed
upon the lower end of the spindle G, which
nut 1s recessed in the bottom of the dial and
serves to hold the pin 2 in place. The nut

has perforations on its under face for the en-

gagement of a spanner-wrench in applymﬂ'
and removing it. |

The outer face of the dial, as seen 1n Figs.
6 and 7, is provided with a series of vertical
slots j", which for ordinary work on the nut-

-surfaces of valve-bodies and other fittings are
six 1n number and equidistant apart, and di-

rectly beneath each ot these slots and project-
ing from the lower face of the dialisa pin %'
A vertical latch F', pivoted in a housing /',
projecting from the collar H, has a noseat its
lower end engaging one of the slots y* of the
dial to hold.the same and the work-carrying
spindle G rigid against turning while the cut-
ters are in operation. A spring =/, Inter-
posed between the upper end of the latch and
the collar H, serves to hold the nose of the
latch in engagement and to return it to en-

When the nut ¢ in the back-

8

gagement with the next notch when the dial

and work-carrying spindle have been auto-
matically rotated, as presently explained.

In horizontal slots »',-Fig. 8, of guide-plates
(', secured to the under side of the table on

each side of the dial D’ and in line with the

path of travel of the work-carrying table F,
are adjustably secured, by means of bolts or
set-screws o', Fig. 5, pendent blocks H’, on
opposite sides of “the dial and equally distant
from a vertical plane through the lve-spin-
dle D, and a third block H? likewise adjust-
able on the same side as the latch F'. (See
Fig. 6.) Thetwo blocks H’', on opposite sides
of the dial, are diagonally set with reference
to each other, as seen in Fig. 6, while the
block H* is directly opposite the block H’,
which 1s on the opposite side of the dial from
the latech ¥. Upon the tops of the blocks H’
H?, secured to the guide-plate G’ on the latch
Slde of the dial, are upwardly-projecting pins
', - with their faces next to the guide-plate
beveled or rounded, as shown, (see Fig. 6,)
and there i1s a pendent part on the latch T be-
neath its engaging nose whose inner face is

similarly beveled or rounded, as indicated by

the dotted line ¢', Fig. 7.

To the inner sides of the blocks H’ are piv-
oted two dogs I, Figs. 5 and 6, on pivot-bolts
7', which are Vertically adjustable in slots &,
Fig. 3, by means of set-screws ¢’. Thesedogs
have inwardly-beveled noses in the paths of
the pins 4’ on the under side of the dial and
are held from tilting outwardly by stop-pins

", Figs. 3 and 5, carried by the blocks H’
and engaging their lower ends.

It results from the construction above de-
scribed that the work-carrying table, with all

the parts secured thereto, including the fitting

to be milled, the spindle G, to which it is
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clamped, collar H, in which the spindle is jour-

naled, the raising and lowering hand-wheel J

for the spindle, the clamping—stem K, the dial

D’, and the latch F' therefor, are automatically
carried back and forth in a straioht line, so
that the fitting to be milled is carried between

and subjected to the action of the cutters s in

1ts passage 1n both directions, sufficient travel
being given to the work-carrying table after
the work has passed the cutters in each di-
rection to permit the unlocking of the dial
which holds the spindle, the turning’ of the

same to present new uncut faces to the cut-

ters, and the relocking of the dial and spindle
before the return stroke of the work-carrying
table in each direction, and to describe how
this is done in detail I would refer to Figs. 6
and 7, where the arrows indicate the direction
of travel of the work-carrying table. In Fig.
7 the latch 1s shown engaged with the dial to
lock the spindle and work from turning and
at a point just about midway between the cut-
ters. In Fig. 6 the dial is shown to have
come forward to a point just where the work

“has cleared the cutters and where the lower
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end of the latch has been engaged by the pin
»’ on the block H' and the latch thereby dis-
engaged from.the dial, and just at this mo-
ment a pin % on the under side of the dial
¢ comes in contact with the dog I, carried by
said block H’, and arrests the dial, or rather
as the table I continues its forward move-
ment turns the dial until the next slot s’ to
the right and forward is brought opposite the

ro engaging nose of the latch, and just at this
momentthe pin £ will haveslipped past the end -

of thedog and the latch will, by the action of 1ts
springs /', become reenﬁ'aa'ed with the slot 7’

opposite 1t_ The splndle and work will have

15 thus been given a sixth of a turn to present
new uncut faces on the work to the line of
cutters, and as the table starts back again the
pin on the under side of the dial trlps and

| rldes over the nose of the dogl’ without turn-

20 ing the dial, and although the_ Jatch is again
disengaged 'in passing the pin p’ it instantly
snaps back into engagement therewith before

 the work reaches the cutters. The table then
continues backward and the work of cutting

25 1s done until the latch reaches the pin on the
block H* and is again disengaged from the
dial, whereupon the diagonally opposite dog
T’ is brought in contact with a pin £ on the
under side of the dial and another turn is

3o given to the work, as will be readily under-
stood, and in this way the dial and work-car-
rying spindle are intermittingly rotated par-
tially and in a continuous direction at each
end of the stroke of the work-carrying table.

35  If at any time it is desired to stop the travel

- of the work-carrying table without stopping

the rotation of the live-spindles D, 1t is only

necessary to take hold of the handle % and
- operdate the rod T so as to disengage both of
40 the gears o # from the gear U, Fig. 8; but
~that this may be done in an automatic manner
and with certainty I have provided a stop-pin

v, Figs. 8 and 4, guided in a housing w’', car-

ried upon the guidew.  The rod T has a notch
45 on its upper side to be engaged by the lower
" end of the pin # when lowered, so disposed

as to lock the.rod T in a position to hold the

two gears o » out of mesh Wlth the gear U, as
seen in Fig. 8. The pin 2’ is depressed by a
50 coiled spring ¢ in the housing %' and is held
up by a bayonet-joint lug 62 Fig. 4, which

when the pinis pulled up and partla,lly turned.

- rests on 2 shoulder ¢* in the housing 20'.. The
pin o' 1s provided with an operatmo'—handle
55 d? on its. upper end, by which it can be raised
and turned, and when raised and turned SO
‘that the lucr b* engages the shoulder ¢, the
lower end of the pin is disengaged from the
rod T to permit the shifting of said rod back
60 and forth under the &ction of the nut ¢, as
before described, thereby causing the revers-
ing of the travel of the work-carrying table
through the medium of the gears o », which
are alterna,tely engaged with “and dlseno*a,cred

65 from the gear U. -

The purpose in making the dial D’ remov-

'able is to enable a number of these dials to be -

kept in stock which differ from each other

only in having a different number of pins K

on their 1ower sides. For instance, for a fit-
ting having but four sides to be dressed there
Would be but four equidistant pins on the un-
der side of the dial, for a fitting with six
sides, as illustrated in the dra,wmo's there
would be six pins, for one with ewht sides

the dial would have eight pins, and so on.
Each dial of course would have as many

slots 7' as it had pins £, and in this way the
machine is rendered in a sense universal as to
the number of sides upon the fitting to be
dressed. To effect this change in the dmls 1t
is only necessary to remove the hand-wheel
L., which is held by a set-screw, (not shown,)

remove the collar g, and then unscrew the 11_11t_
E’ and remove it while the spindle G is stand-

ing midway between the cutters, whereupon
one dial may be taken off and another substi-
tuted in its place and reclamped, all without
the loss of much time and with very little
trouble, as will be readily understood.

The spmdle G- is vertically adjustable by

‘means of its hand-wheel J to bring the middle
horizontal line of the work on the axial line

of the cutters, and the collar C’ and dial are
likewise both vertically adjustable to follow
the raising and lowering of the spindle (z. So,
also, are. the dogs I VGI‘th&HV adjustable, by

‘means of the set-screws ', to follow the ad-

justment of the dial and brm{r them in proper

working relation with the pins: 7.5;’ all as will

be readﬂy understood.
Having thus fully described my mventlon

1 clalm—— -

1. In a millihg-machine of the character de-

scribed, the combination of an automatically-
- operated work-carrying table, means for re-

ciprocating said table back and forth between
a pair of revoluble cutters, a work-carrying
spindle journaled in said table, and means for
automatlcally indexing and locking said work-
carrying spindle at the end of the stroke of
the table and holding the same locked until it
reaches the opposite end of its stroke, sub-
stantially as described.

2. Ina milling-machine of the character de-

‘scribed, the combination of oppomtelv—set re-
_Volvmcr cutters, a work-carrying table having

a path of travel between and at right ancrles
to said cutters, a work-carrying Spmdle jour-
naled in said table, a removable dial on said
spindle, dogs on opposite sides of the spindle
for turning the same, and a lock for said dial
and Spmdle during the passage of the work be-
tween the cutters, substantially as described.
3. Ina mlllmﬁ'—machme of the character de-
scribed, the combmatmn of oppos1tely -set re-

VOIVII]G‘ cutters, a work-carrying table having

a pa,th of travel between and at right angles
to said cutters, a work-carrying Spmdle jour-
naled in said table, a, removable dial on sald
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756,405

table, dogs on opposite sides of the spindle
for turning the same, a lock for said dial and
spindle during the passage of the work be-
tween the cutters, and means for vertically ad-
justing sald dial and dogs, substantially as de-
scribed.

4. In a milling-machine of the character de-
scribed, the combination of the work-carrying

table I, the spindle ( journaled therein, the
10 chuck M feathered in said spindle, the stem

K for operating said chuck, the screw-collar 1
for adjusting said spindle vertically, the latch

F’ carried by the work-carrying table, the.

slotted removable dial D’ secured to the lower
end of said spindle, pins »’ for disengaging
the latch from the dial, and the adjustable
dogs I engaging pins on the under side of the

| dial for turning the same, substantially as de-

sceribed.

WILLIAM PORTEOUS.

Witnesses:
Epwarp PECK,

WM. J. PrCk.
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