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- .10 bodies; and it consists in means for rigidly
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b

To all whomnv it may concern: -
- Beit known that I, Fraxcis H. RICHARDS,
acitizen ofthe United States, residing at Cleve-
land, in the county of Cuyahoga and State of
Ohio, have invented new and useful Improve-
ments in Valve - Body Milling - Machines, of
which the following is a specification.

This invention relates to improved ma-
chinery for milling the ends of globe-valve

5

‘holding a valve-body on the machine, of cut-
ter-heads provided with shafts and cutting-
tools, and operating mechanism adapted to
be moved to and from the ends of the valve-

15 body, and of appliances for simultaneously

~ grasping both ends of the valve-body to hold

it while being operated upon, and for moving

simultaneously the cutter-heads against and

from the ends of the valve-body, the object

20 being to provide improved mechanism for si-

multaneously milling the several faces ot both

of the hexagon-shaped ends of a valve-body

or other similar objeet, whereby a great re-

duction in the cost of such work is effected,

25 and whereby the work is better and much
~ more rapidly accomplished. |

In the drawings forming part of this speci-

fication, Figure I is a side elevation,partly in

section, of amachine constructed for theabove-

30 named purpose and embodying my invention.

Fig. I1 isa plan view, partlyinsection. Fig. |

" TII is an end elevation of the cutter-head,
shown in connection with a section of the bed
of the machine. Fig. IV is an end view of |

35 the machine, partly in section and not includ-
 ing the cutter-head. Fig. V illustrates the
positions of the cutters and the end of a valve-
body, relatively, when the latter- is being op-
erated upon by the former. Fig. VI illus-
10 trates a portion of the body holding and ma-
nipulating devices. | |

- In the drawings, A is the bed of the ma-
chine supported on suitable:legs. B B are
head-stocks firmly secured to the bed. With

45 each of said head-stocks and with one end of
~ bed A is connected a cutter-head and a center

- spindle, and means for operating sald parts,
and the latter being the same on each end of
the machine a description of the mechanism

o of one end will apply to that of the other.

and spindle ¢* are given a longitudinal move-

Said head-stock B is bored out longitudinally

| center spindle, ¢*, operates, turned by the

hand-wheel 20. The spindle ¢’ extends to the
central part of the machine, and is adapted to 55
have its pointed end enter slightly the end of
a valve-body, as shown. Thespindle ¢’isad-

justed longitudinally in nut ¢ by turning 1if,

and the latter is given a sliding movement In
the head-stock Dby its connection with the 6o
crank-stud ¢. A crank on the inner end of
the latter engages with a transverse slot In
the side of nut ¢, (see Fig. II,) so that when
the stud ¢* is given a rotating motion the nut

ment. The crank-stud ¢’ is fitted in asuitable
bearing on the side of the head-stock, and s
provided with an arm, 2, and is glven a re-
ciprocating rotary motion by its connection
with a lever, 4, by a connecting-rod, 3. 'The
said lever is given a vibratory motion by the
treadles 6 and 16, it being connected with the
former by the rod 5. A shaft, 13, 1s sup-
ported between the legs of the machine, on
which is secured said treadle 6, and an arm, 75
14, is likewise secured on said shaft. A bar,
15, is secured between and by each end tothe
said treadle 6 and arm 14, somewhat removed
from the shaft13. The treadle 16 is hung at
the rear side of the machine, and is adapted SO
to extend from thence to the front of it, rest-
ing upon the bar 15. Thus after treadle 6
has been borne down, 1t 18 glven & reverse mo-
tion (together with the parts connected with
it) by bearing down on treadle 16. - 85

The cutter-head D consists of a shaft-case of
circular form, having bearings therein for a
series of cutter-shafts, 9, supported in suitable
bearings in lines radiating from its center, and.
has a bearing upon the bed A. Gibs 21, se- 90
cured to said head and hooking under the
outer edges of the bed, secure the head thereto
and permit it to be moved thereon. A shaft,
7. which is hollow, extends from the side of
the cutter-head next to the head-stock, and 95
enters the portion thereof in whichnut ¢slides,
and a rack, 10, is formed on theunder side of
sald shaft. | | |

A pinion-shaft, ¢’, having acrank-arm there-
on, is supported on the rear side of the head- 100
stock B, and, extending under shaft 7, carries
on it a pinion, ¢, which engages with the said
rack 10. A connecting-rod, ¢, is secured by

70

to receive a sliding nut, ¢, through which the | one end to the said arm on shaft ¢’ and by its
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opposite end to .a hahd-lever, 7. The hand-

- lever fis secured to a rock-shaft, 7, carrying

band-lever fthe pinion ¢

an arm, 12, which performs the same function
as does the short arm of lever £, The said
shaft 7 is provided with suitable interior bear-
Ings at each end for supporting the spindle ¢’
which passes through it.
18 turned and the

~cutter-head is given a longitudinal reciprocat-

- IO

I5

20

25

1ng movement on bed A.

The cutter-shafts 9 in the head D are each
provided with abevel-pinion, ¢, and are adapt-
ed to have the cutters # secured thereto in such
relative positions that when they rotate they

Interlock and pass each other without coming

in contact.
A belt-pulley, d, is fitted to revolve on the
shaft 7, and has a circular face-gear, 8, bolted

- to 1ts side, which is adapted to engage with

the pinions ¢ on the cutter-shafts, whereby the
latter and the cutters « are given a rapid ro-

tary motion when a belt is applied to said
~pulley. Pulley

In proper position on shaft 7 by a suitable col-.

d and the gear 8 are retained

lar, as shown.
- A valve-body support, i, is secured to bed
A, between the two cutter-heads, and has a

- Post on its rear end provided with a stud, 18,

30

which enters the hub-hole of the valve-body
17 when the latter is held between the cutter-

heads. Tor the purpose of placing the valve
body onsupport 7 conveniently, tongs 19, for

- grasping the body and adapted to have one

-Jaw slide in a

- 35

40

_ groove 1n said rest, are em-
ployed. =~ .

The operation of the machine is as follows :
A belt is applied to each of the pulleys d, set-
ting in motion the cutter-shafts and cutters
of each head D. Before putting a valve-body

onto the machine, the operator grasps lever f, |

drawing toward him, and, as before described,
rotating the pinions ¢ and moving both cut-

ter-heads at the same time away from the

45

99

body -support ¢ toward the head-stocks B.
The operator then adjusts the center spindles,

~ ¢, by turning them in nuts ¢, so that when

they are moved toward each other, as herein-
after described, their central points will each
enter the valve-body at opposite ends and

clamp it between them. The spindles ¢ are

made to slide back from each other by bear-

1ng down on treadle 16, and are locked in
-their adjusted positions by nuts 21. A valve- |
body, 17, is now taken by the tongs 19 and

placed on support 4, stud 18 on the latter en-
tering its hub-hole. Treadle 6 is then pressed

down, driving spindles ¢ against the ends of

-~ the body, as shown in Fig. 1. Thus, by being

. 60

held against stud 18 the body cannot turn,and

sald spindles hold it rigidly against longitudi-

nal movement. The operator now SWINgs
lever ftoward the machine, moving both cut-
ter-heads atonce, and the cutters » against the

 ends of the valve-body, which the cutters at-

tack, as illustrated in Ifig. V, simultaneously

By vibrating the

| the Va,lve-body from edge to edge in curved

lines, the first cut being at the end of the
body, and each succeeding cut a little farther
in. The cutters overrun the edges of the
plane faces, as shown; but as they move to-
gether they do not interfere with each other.
The cutters are fed forward until the plane
faces of the valve-body are dressed. Lever f
Is then reversed, moving the cutter-heads
back, as before, and treadle 16 is operated, as

70

75

above stated, bringing the parts.in such posi-

tion as permits the milled body to be removed
and another one to be placed on the machine,
and the operations are repeated.
What I claim as my invention is—

- 1. A valve-body milling-machine consist-
ing of the following elements, viz: two cut-
ter-heads, each provided with a series of cut-
ter-shafts, arranged in lines radiating from
1ts center, two center spindles passing through
sald cutter-heads from each end of the ma-
chine, means, substantially as deseribed, for
rotating said cutter-shafts, and means, substan-
tially as described, for imparting to said cut-
ter-heads and to said center spindles, respect-

1vely, simultaneous movements toward and

from each other, combined and operating sub-

‘stantially as set forth.

2. A cutter-head for operating a series of
cutters around a common center, consisting of

a sultable case having aseries of cutter-shafts

arranged in lines radiating from its center, a

driving face-gear wheel, 8, supported in one

side of said case, and having geared connec-
tions with all the cutter-shafts, and a belt-

80
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95 -
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pulley concentric with and secured to said

driving-gear wheel, whereby all the cutter-

‘shafts are driven simultaneously, substantially
‘as described. |

3. In combination,

through said nut, and means, substantially as
described, for imparting to said nut aforward

or backward movement, combined with cut--

ter-heads of the character described surround-
ing said spindle in said head-stock, all as set
forth. o | o

4. In combination, the cutter-head D, hav-
Ing a bearing on the bed A and a pulley-shaft
thereon entering the head-stock B, and pro-

‘vided with a rack, 10, the pinion ¢, engaging

with said rack, the head-stock B, and means,
substantially as described, for giving to said
pinion a reciprocating rotary motion, as set
forth. | S |
O. In combination, the support ¢, provided
with the stud 18, the spindles ¢*¢*, and means,
substantially
said spindles simultaneous and equal move-

‘ments toward and from said support, substan-

tially as set forth. |
FRANCIS H. RICHARDS.
Witnesses: |

as described, for imparting to

105

the head-stock B, the -
nut ¢, capable of a sliding movement in said
‘head-stock, the center spindle, ¢?, passing

110 -
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CHARLES L. ROGERS,
H. F. L. ORCUTT.

milling the six faces of each end of the body.
The cutters travel across the plane faces of |
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