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' FRANCIS H. RICHARDS,

- Unrrep States PATENT OFFICE.

. OF SPRINGFIELD,
THE JOEL HAYDEN BRASS COMPANY, OF LORATN,

MASSACHUSETTS, ASSIGNOR TO
OHIO.

 MACHINE FOR FINISHING GLOBE-VALVE BODIES.

- SPECIFICATION forming part of Letters Patent No. 281,188, dated July 10, 1883,

‘Application filed thobér 26, 18R2.

{No model.}

To a;ZZ whom it may concern :

Be it known that I, FraANcIs H. RICHARDS,
a citizen of the Umted States, residing ab
Springtield, in the county of Hfhmpden “and

State of Massachusetts, have invented new and

useful Improvements in Machines for Finish-

ing Globe-Valve Bodies, Of which the follow -

Ing is a specification.

ThlS invention relates to machines for oper-
ating tapping, facing, and seat-forming tools
in the manufacture of globe-valves and other
articles which, in the process of construetion,
require that several holes be tapped therein
both in line with each other and at right an-
oles to each other; and it consists in the combi-

nation, with suitable reversely-operating driv-

ing mechanism adapted to drive three control-

lmﬂ shafts, two of which run in line with each
other and at right angles to the main one, of
three tool-carrying shafts whose rotary move-
ments are controlled by said first-named shatts,
of facing-tools and sleeves supported upon and

rotating with said tool-shafts, of a seat-cutting

tool and shaft, of means for giving to the latter
and tosaid to 91 sleevessi mlﬂta,neous advancing
and retreating movements relative to the ob-
ject being ﬂpelated upon, and of appliances
for holdma the work ﬁrmly in the machine
while h{lmﬂ tapped, faced, and seated, the ob-

ject being “to provide a machine wdapted to

SCIrew, feu;e, and seat a globe-valve body at
one Gpemtmn or to screw and face the same
or other analogous article having several holes

to be finished, dmnﬂ all of said holes mmulm-

neously and at one operation.
In the drawings forming part of this Spem—

fication, Figure 1is aside elevation, partlyin |
section, of a three-way tapping, facing, and

seating machme constructed according to my

mveﬂtmn
section, with the work- holding appliances re-

moved Fig. 3 1s an end view in which, asin’

Fig. 2, the ”W{)I']L*h{}ldlﬂﬂ devicesare notshown.
I‘]ﬁ‘ 4 is a front elevatmn, »artly in section, of
the central portion of the machine and p-'m ts
of the last-named devices. Fig. 5 is a detail
view of a portion of said devices. Figs. 6 and
7 are detail views. Fig. § is a side elevatlon

' p'u tly in bechau c)f a pfut of the rear por tion

- l {)f the machine, as shown 1 Fig.

Fig. 2 is a plan view, partlv in

‘)

ey

Fig. 91s

a plan view.

In the drawings, A is the frame of the ma-

| chine, which is of cross for 11, as shown.

The rever sely-operating main driving mech-

' anism of this machine eonmsts of a Shaﬁj B,

upon the rear end of which are mounted two

{ loose driving-pulleys, /i /', adapted to be driven
by belts or other smtah]e means In 1evelse di-
rections.

Upon shaft B, between said pulleys 2 &, 18
located a fir iction-clutch pulley, 10, adapted
to rotate with and to slide on said Shaft SO a8
| to be engaged with the inner face of either one
of said pulleys or to be free {rom engagement
with them. The rear end of said shaft B is
hollow, and a rod, z, is fitted to slide therein
and to rotate Wlﬂl it. 'The clutch-pulley 10
l'has an arm or stud projecting from the inte-
rior face of its hub through a slot in shaft B
into a suitable perforation in said rod z, where-
by said pulley 10 is'so engaged with said rod

| the pulleys 7 7/ by sliding said rod.

Upon the forward end “of shaft B is fixed a
bevel-gear, 5. A second bevel-gear, 8, 18 sup-
! pmted upon the upper end of a sulmble verti-
cal shaft in frame A, and is adapted to be ro-

with said gear 5.

In the front portions of the machine—that
is to say, in those branching to the right and
| left from said centrally-located gear 8—are lo-
cated two short shafts dirvectly under the shafts
| D' I, Fig. 2, upon the ends ‘of which, next to
gear 8, are fixed hevel- gears 9, whlch engage
with gear 8, and upon each of s‘ud short Shafts
as well as upon the shaft B, is fixed & some-
| what long gear, 6. The said short shafts to
| the right and 1eft of gear §and that portion of

| shalt B car rying gears 6 and 5 are substan-

tially alike, and are ’ld&l}ted ’m have uniform

| Sl)BEdfa of 1ota,t1011

Three tool-carrying shafts, D“ D’ D, are 1o-
cated in frame A, the former one dir ectly over
the before- mentioned shaft B, and the two lat-
ter ones are directly over ‘-‘;fud two short shatts
carried by gears 9 and are provided with
gears 7, which eng&ﬂe with 5’11(1 long gears 6

iyl
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thereon. The rear ends of said tool-shafts are
screwed, and are adapted to rotate in nuts b,

secured 1 in frame A, whereby said shafts are
given a Slmultmleously advancing and retreat-
ing motion when rotated first in one direction
and then in another. The said screw-threads
on the rear ends of the tool-shafts correspond

in practice with the threads of.the taps they

carry. Said tool-shafts are hollow, and in the
end of each next to the oear 818 fixed a tap, ¢°;
but that one in the shaft D? is perforated lon-
gitudinally to permit of passing the long shank
of the seating-tool ¢ through it and screwing
the latter into the end of the seating-tool shaft
D, which extends into said tool-shaft from the
rear nearly to the rear end of the said hollow
tap therein, as in Fig. 2. Said seating-tool
shaft D, together with said tool i, whose cut-
ting end is located in advance of the end of
said hollow tap, is rotated by means of a belt

applied to the pulley D*thereon, and is given

~ a longitudinal motion by devices hereinafter

25

30 ¢

described. Said seating-tool ¢ 1s of the usual

form, and is adapted to cut a Dbevel-edged
valve-seat in the globe-valve body 39 when
forced into the 1etter and rotated. The said
tool-shafts D* D/ D’ are provided with long
sleeves I, which support on their outer ends
and in close proximity to the sides of the taps
¢ one or more facing-tools; .

on the said tool-shafts through connection

 therewith of devices hereinafter described,
which engage with corresponding collars, 22,

35

secured to each sleeve, a suitable pin or spline-
key extending from said collars through said

_ sleeves and into a longitudinal slot in the tool-

40

shaft, whereby said sleeves are caused to ro-
tate with the latter and are freeto slide there-

on within the limits of the length of said slot.
A rock-shatt, €', is hung underthe front end

- of the maehme and 1s provided with a hand-

- lever, ¢, for opemtmﬂ it.
.Cl‘tl“ed 10 said shaft and is conneeted w1th 2

_4’5

53

An arm, €', is se-

cross-bar between the lower ends of two piv-
oted levers, ¢/, by a connecting-rod, ¢’. Said

levers ¢’ extend up each side of frame A, and are

pivoted to the outer ends of a bar, d, which
bar is perforated transversely, and has 2 SCrew-

thread cut therein to adapt it to be screwed

onto shatt B, which is likewise provided with

a short serew-thread for that purpose, as in.

Fig. 1. Said bar d has an arm on its under

side, which reaches into a slot in frame A, as

1n KFig. 8, whereby the motion of said bar on
shaft B is made more steady. Theupper ends
of said levers ¢ extend upward and rearward
beyond the ends of block d, and are connected

~ by two bars, ¢ ¢, to two alms x" o', which en-

60

gage with a eoll-er, «, which is ad&pted to slide
on shait B, and thereby actuate the rod z with-
1n said shaft and the friction-clutch pulley 10.
The construction of said collar is clearly shown

in the enlarged detail view, Fig. 7, in which

are shown sections of shaft B and vod z. A
pin, 23, passes through one end of said col-

Sald tacing-tool
sleeves K are adapted to Shde back and forth

281,138

lar, and through rod x, and through slots

in the sides of shaft B ‘thereby effectually

pinning said collar to said rod, but allow-
ing both of the latter to move lonﬂ‘ltudmally
within the llmlts of the length of said slots.
The arms 2" engage with a central ring be-
tween a fixed ring on one.end of said col-
lar and a nut, 24, on its opposite end. An
arm on the under side of said central ring on
collar « engages with the above- mentioned
slot in frame A under shaft B, for the same

purpose as that above expla,ined relative to

the arm on bar d. A cam, ¢', provided with
an eccentric n*roove 1n one Slde thereof, is ﬁxed
on the rock- Sh&ft e’y and a eonneetmn* rod, «,

having a forked end, whereby it rests on said
shaft, 18 provided witha pinthrough it, which

enters said eccentric groove in cam «', and the

rear end of said connecting-rod is secured to
the lower ends of two pivoted levers, &’ «’,

which are united sumilarly to the aforesaid le-
vers ¢’ by a eross—bar. |

Sald last-named levers

carry two arms, 2* 4, which engage with a cen-

tral ring on aeollar c which is secured to the

seating ‘tool shaft D.

‘The purposes for which this machine is con-
structed require thet the movements of all of
the facing-tools 4° in three directions against

the ends of the valve-body or other mtlele

being operated upon should be as nearly as

t possible identical in degree, and that they
should be. isochronal, so that the compara-

tively slight cuts required to properly accom-
plish the facing shall be of suitable and uni-
form depth, and the movements of the tools

| be under the absolute control of the operator,

for said facing-tools perform their funetmns-
while the taps ¢* and the seating-tool 7 are op-
erating very rapidly. |

As above described, corresponding collars,
22, made. substantially like collar ¢ on shaff
B, (omitting pin 23,) are secured to the three
feema -tool sleeves I, and connection is made
between sald eel]ars and between the lettel
and the rock-shaft €', as follows:

- Two vertical levers v v, each hamng an arm,
25 (see Figs. 1, 2, and 6,) extending toward
the front of the meehine, are piveted on the

| ends of a shaft, 28, which passes through
frame A. Said arm 25 is located about oppo-

site the end of said shaft, and the upper ends
of said levers » extend upward above said
shaft and to about opposite the axial line of
shaft D°’. The upper ends of levers v have
secured to them the arms 21, which are con-
nected with the aforesaid central ring on collar

22 on the sleeve E, which incloses shaft D>,

Shafts 41, Figs. 3 and 6, pass through frame
A under . sheﬁs DD, loeated relatwe to.the
collars 22 thereon as sald shaft 28 is to the
collar 22 above the latter, and on the rear end

| of each of said shafts 41 1s secured an elbow-
lever, 26, one arm of which extends upward

and the other horizontally toward the corner
in frame A. A vertical lever, 27, is secured

on the front end of each of said Shafts 41, and
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~ 1ng the faculty of oscillating on said pin. |
ends of the aforesaid rods 18 enter freely into:

281,138 D E

the upper ends of said elbow-levers 26‘.-,‘ and

levers 27 are provided with arms 21, which
engage with eentral rings on the collars 22 on

‘the sleeves E on the shafts D2 -
The horizontal arms of levers » and 26 are
each provided with a horizontal cylindrical

rod, 18, which is fixed thereto. - A species of
universal joint is formed for umiting the ends

of said rods to a device whereby the motion of

one is communicated to the other by means of

the rectangular blocks 1919, which are pinned.

together, face to face, by the pin 20, but hav-
"The

suitable perforations in the edﬂea of said
blocks 19. |

The above-deseribed joint- eonneetmns are

dnplieated as. shown, and by means thereof

- the _Vlbratory mevem_emb_{}f the levers v, oper-

- 20

~ that onshaft D’ |
v are united by a cross-bar under frame A, to
which 18 connected a rod,
shaped front end, whereby it may rest on shaft

23

a0

ating the sleeve E on shaft D’ are aceumtely
transmitted, without lost motion, tosaid levers
26 and 27, whereby.the movements of said
sleeves on shafis D' D’ are made to conform to
Thelower ends of saidlevers

v*, having a forl -

¢, and is prowded like rod «’, with a pin,

which enters an eccentric groovein the side of

a cam, «°, which is fixed on shatt e'. |
The devices for holding the valve-bodies and

other articles while being operated upon by

" the above-described tools are adapted to hold

35

- having concave jaws 37 38, adapted to grasp
the body of the valve between them, and-a
pair of clamp-jaws, 32 33, adapted to receive

40
45
50

;'ISIS

65

the same rigidly 1n position while said tools

approach from three points and do their work;
and they consist of a pair of heavy tongs, 40,

between them the jaws of said tongs inclosing
said valve-body, as shown in Fig. 5. |

A shait, 13, hwmﬂ three eccentrie beari mgs
formed thereon 18 hunﬂ in standards 29, Figs.

4and9. . An amn 14, on smd shaftis connected |

by a rod 15, ‘Wlth the end of a treadle, 16, by
which Smd shaft is rocked in one dlreetmn and

a treadle, 17, connected to treadle 16, between
pisd fulerum and rod 15, serves to reverse the
—motion of said shait.
supports, 30 30, are hung on two of said ec-

Two curved clamp-jaw

centrie bearings onshaft 13, so that they have
a reciprocating vertical motion when said shaitt
isrocked. The clamp-jaw 331s8secured rigidly
between the lower ends of said supports 30,

-‘md its faceis grooved to receive thelower) J:a,w

, of the tonﬂs 40.
The upper e]a,mp Jaw, 32 is hm:lﬂ upon a
short pitman, 31, whichis secured to the third

. or middle eceentrle on shaft 13.
6o

The two eccentrics upon which, %ui:nports 30

are hung operate reversely to that upon which

sald pltman is hung, so that the rocking of |
shaft 13 will slide clamp 32 down, while sup-

ports 30 and clamp-jaw 33 will be htted _up,
and vice versa.

the outer faces of said supports.

tween the ends of the screw on shaft B.
hand-lever ¢ is now swung downward, wnh

A, between the sides of supports 30, and said
frame and the heads of said bolts bear against
Lock - nuts
are placed on said bcﬂ’ts as shown, {for the usual
purpose.

A cross-bar, oa, is fixed in the under side of
clamp -jaw 33 having an arm, 36, thereon,
which is Screwed (Fws. 1 and 9) and passes
through a guide-block on frame A. DBy op-
erating nuts on said armthe lower end of sup-
ports 30 and the jaw 33 are adjusted back and

forth, and said arm and its fastening prevent

any swinging of the lower ends of said sup-
ports. The arm 36 is capable of springing
somewhat to allow of said adjustment.

The rods 7%, ¢, and &', above deseribed as
connecting the rock-shalt e’ with the levers v,
¢, and «°, are so connected with the latter that
their lenﬂ'ths are adjustable by -well-known
SCrew devwes as shown, 1n order that the
tools and Opera-t‘ive- parts whose movements
they aid in controlling may be adjusted to
proper relative po&,ltmns |

The operation of my improvements 1n t‘1p—
ping, facing, and cuttmﬂ the valve-seat 1 a
ﬂl(}be valve body is as follows: No prelimi-
11&1*; operation upon said body is required;

70

S0

Qo

but it is taken as ecast, placed between the jaws

of the tongs 40, and the latter are placed be-
tween the clamp-jaws 32 33, as shown 1n g,
5. 'The operator then bears down on treadle
16, thereby rocking shaft 13 and causing said

_clamp -Jaws  to &ppwﬂﬂh each other and to
rigidly secure said valve-body in the position
shown, which is with its pipe ends toward-

the taps in the shaft D’ D’ and 1its hub open-

ing toward the tap and the seating-tool pre-

Sented at the end of shaft ', Ifis IlildelStGOd
that the driving-pulleys 2 2" are run one by
an open and one by a cross belt, the one next

1 the machine, or the Inner one, being belted to

run to the right (looking from the front end

1 of the machine) and the rear one to the left,

and that a belt on pulley D* drives shaift D.

The position of the elutch-pulley 10 is-inter-

mediate betweeensaid driving-pulleys, and the
bar d occupies a position about midway be-
The

the following results: Thmuﬂh arm ¢, 1‘0(1 e,

I and- levers ¢ the collar « 1s moved on shaft B
in a direction toward the front end of the ma-

| chine, thus drawing the clutch-pulley 10 into

' _enﬂ&ﬂament with said right-hand runuing-pul-

Iey % and shaft B, the gear 8, gears 9 and their
shafts, and the three tool-shafts D? TV D', to-

| _-ﬂethel with the three facing-tool sleeves D Are

%1mul‘taueously olven 4 1"0’5&1‘5 motion, and said

to0l - shafts, owing to their screw-connection
withthe ﬁLEd nuts b all move forward,carrying

the taps  into the valve- body, w hereby the
| aforesald screw- -threads are cut therein. The
| rotation of shaft B canses the bar d, to which

| the levers ¢ are pivoted, to move rearwardly,

and, the upper ends of said levers being pre-

Two steady-bolts, 54, 'ue 1omted mn :hmne | vented from moving with said block, their
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lower ends swing with the latter, and, drawing’

on arm ¢, they rock the shafts ¢ ca,rrmng the

‘end of lever ¢ fulthel down, and 50 operating’

cams ¢ and «f on said shaft as to feed for-

ward, through their connection with levers v,
-the thlee fmcmn -tool sleeves Ii, bringing tools

4" agalnst the ends and hub-rim of the Valve
- 'body? and, by their connection with levers «’,
- moving shaft D forward and car rying the seat- |

IO

ing- tool 4 against the valve-seat, whereby the:

- faemg and Se“l,tlnﬂ are ‘Lccompllshed 1mmedi-.

20

25

ately that said t%ps have entered the valve-

‘body. Should the force of the aforesaid en-

cagement of the friction-pulley 10 with p-ulley

h be insufficient to hold collar « against the

rearward movement of levers ¢, as above de-
seribed, the aforesaid rocking movement of
shaft ¢’ may be supplemented by the operator

applying his hand to the end of lever ¢ and

bearing down slightly. Said hand-lever 18

~allowed to swing down a certain distance, ac-

cording to the tapping and cutting being done,

when 1its motion is arrested by some conven-
ient fixed stop or by the operator, and when
80 arrested the continued rearward  move-

ment of the bar d will cause the upper ends of

levers e to swing back, and acting on collar ¢

30

and rod « to move the clutch-pulley 10 and
at once disengage it from pulley 72, thereby
stopping the machine. By now swinging le-

ver ¢ upward, the cluteh-pulley 10 is moved

rearwardly and made to engage with the rear
pulley, 2, and the first described motions of

- sald shafts and other parts are reversed and

35

the tools are retired from the valve-body, all
of its screws being completely cut, 1ts ends

faced, and 1its valve-seat formed. The hand-
lever ¢ is now operated to move pulley 10

- midway between pulleys 2 i, and the machine

40

45

55

1s thereby stopped. The Opel ator NOW Presses
his foot on treadle 17, thereby pulling down
rod 15 and opening the clamp-jaws 32 33, and
permitting the ftongs 40, together with the
valve- body, to be taken from the machi ne,when

another body 1s placed therein and said oper-

ations are repeated.

When this machine is employed for cutting
the threads in the ends of a pipe-fitting—such
as a T—the use of the Sefbtlnﬂ‘ tool 4 iIs dis-
pensed with.

The facing-tools+’may be made in sach form

as may be desuable either for making a flat

or curved face ar 01111(1 the Opemngs m the
valve or fitting.

What T claim as my invention 18—
1. The tool-shafts D’ D" D, capable, by

~means substantially as described, of stmultane-

ous rotating, advancing, and retreating move-

“ments, the facing-tool sleeves Ii Ik B, carried

on said tool-shafts and adapted to be rotated

thereby, and meehamsm substantially as de-
scribed, for mmultaneously advancing and re-

1{r eatmg said sleeves, combined and 0pemt1ng
‘substantially as set forth.

2. The tool-shaft D?, capable, by means sub- 65
stantially as deserlbed of rotating, advancing,
and retreating movemen‘rs the hollow tap car-

ried by said Shfl,ft the shaft D, and appliances,

'substantmlly as described for rotating, ad-

vaneing, and retreating 113 and the seating- 7o
tool 1, havmg 168 shzmk passmn* through said .-
tap and secured to said shaft D, combined and
operating substantially as set forth.

3. The t00l- shaft D% capable, by means sub-
stantially as descubed of rotating, advancing, 75
and retreating movements, the hollow tap car-
ried by said shaft, the facing-tool sleeve H, car-
ried on said tool-shaft and adapted to be ro-
tated thereby, mechanism, substantially as
described, for advaneing and retreating said 8o .
sleeve, the shaft D, and appliances, substan-
tially as descrlbed for rotating, advancing,
and retreating it, and the Seating-tool‘i, hav-
ing its shank passing through said tap and se-

-cmed to said shaft D, Gomblned abnd operating 85

Substantnllv as descl ibed. -

The hollow threaded shaft B, the loose
pulleys LI, the friction-pulley 10, "the rod x,
the collar a provided with the pin 23 the bms

| ? prowded with the arms &/, the ba,r d, levers go-

¢’ €', rod ¢, and rock-shaft ¢ prowded with
arm e, and hand-lever e, combined and oper-
ating substantially as set forth. -

5. The shaft D, the collar ¢, levers ¢* ¢, con-
nected with the lattel by ATmS a’, shaft €' y PTO- 95
vided with lever ¢, the cam o', and the rod a’,
connected with smd levers and adapted to en-

‘gage with said eam, combined and operating

substantially as set forth.

6. In combination, the lever-v, prov ided 0O
with arm 25, the clbow-lever 26, ‘the blocks
19 19, pin 20, and the rods 18 18, Substzmtml]y
Qs Set forth.

7. The rock- Sh"bft 13, h*wmo eccentric bear-
ings thereon, the SllppOltS 30 30 hung on said r1o5
Shaft the Gl‘bl]lp Jaw 33, secur ed between said
SLlppOl‘ts,, the '!'Glamp-jajw 32, secured by pit-
man 31 to said shaft, and appliances, substan-

| tially as deseribed, for rocking said shaft com-
| bined and 0perat111ﬂ Sllbstantlally as set forth. r1o

- 8. The combination,with the supports 30 30
and the clamp-jaw 33, secured thereto, of the

steady-bolts 34 34 and the rod 30, secured by
bar 35 to said clamp-jaw, and mefms substan-

tially as described, for securing Saad rod to the 11 5
{frame-A, all as Set forth. *
I‘RA\T("‘IS H RIOHARDS
Witnesses :
. H."A. CHAPIN,
R. F. HYDx:
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