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~line 2—2 on Fig. 1.

UNITED STATES

PATENT OFFIOE

FRANK L. SMITII OF OHICAGO ILLlNOIS ASSIGNOR OF ONE-HALF TO ALVA C.
| | RIGKSECKDR OF CIIIGAGO ILLINOIS.

VALVE SEAT AND DISK TRUING MACHINE.

No. 859,528,

Sﬁeciﬁcation of Letters Patent,

Patented July 9, 190%.

Application filed September 14, 1905, Serial No. 278,383.

To al] whom 1t may concern:

Be it known that I, Frank L. SmitH, a cﬂ:wen of the
United States, remdmg at Chicago, in the county of
Cook and State of Illinois, have invented new and use-
ful Improvements in Valve Seat and Disk Trumn* Ma-

chines, of which the following is a specification, refer-

ence being had to the aecompan}fmﬂ drawmﬂ*s form-
Ing a part thereof. | |

The purpose of this mventIon 18 to provide an im-
proved machine of the class which may be mounted
temporarlly In any fixed holding means, as an ordinary

bench vise, for the purpose of dressing or re-cutting and.

truing up valve disks and other similar articles which
may be held in the machine for that purpose.

It consists of the features and elt,mem.s of construc-
tion set out in the claims.

In the dmwmns —Tlgure 1 1s a side elevatmn of this
improved machine when mounted with parts for hold-
ing the tool at rest and rotating the WOI‘k broken away
and shown in vertical section at the bearlngs of the two
feedmtr or ad1ust1nn shafts.

larged scale of the tool-holder at the line 3—3 on Tig. 1.
Fig. 4 is a detail side elevation of the tra,veler of the

100l- holder separated from the rem‘under of said tool--

holder. Fig. 5 is a detail clevation: of mtermedmte
elements in the adjusting devices of the tool-holder.
Fig. 6isa 51de elevation showing the machme equipped

. Tor holding the tool at rest and rotating the work and

30

mounted with devices for adjusting the work to set the

- surface to be operated upon by the tool in a plane at

right angles to the axis of rotation: I‘w 7 1s a front

' elev.a,tlon of the Work-holdmﬂ chuck shown in I'ig. 6.
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g, 81 is a face view Or INNer 51de elemtlon of the level-

ing device shown in Fig. 6 |

The fixed frame of this maahme wh1ch 18 adapted to
be gripped in a vise or otherwise temporarily mounted
i a fixed posmon ‘comprises a head-bracket, 1, which
has two lugs, 2 and 3, exten ding radially from the cen-
tral annular portion of the bmc:ket prefcmb]y at a dis-

allel-sided and thereby adapted to be engaged in a vise
or other holding means in which the machine is mount-
ed. The cemrfﬂ part of the bracket has a circular open-
ing for receiving the hearings and rotating and adjust-

| ﬂmfr devices pertaining to the operating shaft, 4, which,

50

in some uses of the machine carries the tool for rotating

~the latter and in other modes of use carries the work to
- be 1otated against a fixed tool.

These bearmgs and ro-
tating and adjusting devices are of familiar construe-

~tion requiring no specific description beyond this:

. stopped in the ehterlolly Lhreadf.,d sleeve, 5, W]llCh 13 |

That the shaft, 4, is journaled and longitudinally

“after it ig ad]usted to the desired position.

Iig. 2 is a section a,t the
Tig. 3 is a detail section on an en-

longitudinal slot, 8% and extending axially wi
there is a threaded shaft, 12, reduced at the ends and

tance less than 180 degrees apart, the lug, 2, being par-

| screwed into the bearing sleeve, 5%, by means of the

handle, 5, to advance the tool or the work which is

- carried at the forward end of the shait, 4, ‘:"’le shaft be-

ing rotated by the handle, 6.

The bearing sleeve, 5, is split and provided with a
clamping nut, 5%, for securing the threaded sleeve, 5,
The lugs,

2 and 3, afford rigid support for the two bars, 7 and 8,

09

GO

which project from the lugs parallel to the axis of Lhe |

shaft, 4. On the lever- -arm, 7, there is mounted for

slldmg a bracket arm, 9, whlch extends radially with
respect to the shaft, 4, and at the inner end is provided
with a journal box, 9% for Journaling the inner end of
the shaft which protrudes through the center of the

-braf,ket 1. The bracket, 9, is split at its seat on the
bar, 7, and provided wﬂsh a clampmﬂ nut, 9, for bind-

ng 1t securely thereto. This bracket thus affords g
bearing for the shaft, 4, which can be advanced as the
shaft is advanced and Wthh prevents the spring of the

6o

70

shaft which would result from causing it to protrude so

far from its bearing as WOUld otherwise frequently be

necessary. | u
In Fig. 1 there is shown a WOI‘I{ holding chuck, 10,

of familiar constructlon secur ed to the end of the shaft,

4, and In said chuck there is represented a tapermrr
valve disk; A, as the Work to be operated upon. When
the machine is used in this manner, a tool-holder is

mounted on the bar, 8. T]lIS bar is Lubular and has a,
thin 1t

75
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journaled in the plugs, 14, 15 set into the ends of the -_ |

bar, 8, for that purpose. The tool- holder COMPTISEes an

exterior traveler, 16, which consists of a
is secured by screws, 16° extending through the

‘slot, 82, to the interior nut, 18, on the shaft, 12. Pref-

sleeve which

erably, the sleeve has projecting lugs, 16, 16°, and is

split radially through the lugs to adapt it to be clamped
on to the bar, 8, by a bolt, 16°, set through the lugs.
On this erwelel the tool-hol dmg bar is plvma]]y
mounted for swinging to carry the tool in a plane radial
to the shaft, 4; fmd 1In order ’rhfLL when thus mounted,
the lug, 2 bemfr held vertically in a vise, the tool may

stand vertlml or at least not inclined toward the op-
erator, which would prevent the point from being
easlly watched during working, the bar is located as
{ already described, less than ]80 degrees from the bar,

7, - which projects from the lug, 2. TFor the purpose of

S0 mounting the tmveler Lhele 18 0
at the side opposite that from which the split lug , 167,
projects, and extending in a plane at right angles t{} Lhe

plane of the split, an integral disk-like Iug, 167, aper-.

tured al the center and recessed in one face concen-
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Tset from the sleeve

105

trically with the aperture for seating and affording piv-




2

otal bearing to a disk, 17, which is circumferentially
rabbeted to enter the said concentric recess, 16¢, of the
lug, 164, |

On the outer face of the disk, 17, there 1s formed @
iransverse channel, 172, and in this channel there 18

 seated for sliding longitudinally a tool-carrying bar, 19,

10

10

20

which has an axial chamber, 193, extending to one end
but not to the other end of the bar, and in the end
through which said chamber does not open there

is journaled and longitudinally stopped a threaded

shaft, 20.
The lower side of the bar, 19, h_z_vs a longitudinal slot,
19, opening into the axial cavity; and a bolt, 21, hav-

ing an enlareed portion, 217 reduced by flattening at |
the opposite sides to the width of the slot, 19%, is 1n-

serted in the slot with its head, 217, in the axial cham-
ber of the bar, 19, and said bolt extends through the
central aperture of the disk-like lug, 16¢, and 1s pro-
vided with a long nut, 22, below the lug for clamping
the disk, 17, to said lug, 164, and at the same time clamp
ing the bar, 19, to the disk, 17. A washer, 22, is prei-

~ erably interposed between the nut and the lower side

29

30

39

4()

45

o0

99

of the lug, 164, such washer having a central boss, 227,
for centering it and theréby centering the bolt, 21, in
the central aperture of the lug, 16%, which is made
larger than the bolt to accommodate the enlarged

‘shoulder, 21%, of the latter. The upper side of the bar,
19, has = longitudinal slot, 19¢, and within the axial

chamber there is o nut, 23, engaged by the serew shaft,
920, and having at its upper side a rib, 23*, by which 1t
is engaged in the slot, 19°. On the upper side of the
bar, 19, there is seated the tool-holding block, 24, which
has projecting irom its lower face a rib, 242, taking into
the slot, 19°, and a bolt, 25, set through the block and
through the rib engages the nut, 23, through the rib,
232 thereof, and the tool-carrying block 1s thereby rig-

idly bound to the nut so as to be carried therewith lon-

gitudinally of the bar, 19, when the shaft, 20, is rotated
for that purpose. It will be seen that by this means
the har, 19, is adjustable and the tool-block and the

tool, 24°, carried thereby is also movable longitudinally

in the bar, and the bar is also adapted to be adjusted |
gliding on the bars, 7 and 8, and having split lugs;

angularly about, the pivotal connection ot the disk, 17,
with the disk-like lug, 169, and the parts may be se-
cured in any position to which they may be adjusted,

" both angularly and transversely to the pivot of such

angular adjustment by means of the clamping nut, 22.
The purpose of this angular adjustment, it will be un-
derstood, is to adapt the tool to be propelled in the lon-
gitudinal movement caused by the screw shaft, 20, In a.
path corresponding to the conical slope of any disk
which is to be dressed. | "

Since a very large number of valve disks, for dress-
ing which the machine is designed, if sloped,—that
is, if otherwise than flat,—will be sloped at an angle
of 45 degrees, means arc provided for setting the
parts for moving the tool at such an angle and also at
a right angle to the bar, 8, and the shaft, 4, as is neces-

 gary for dressing off a flat-faced disk. This means

60

65 27°, screwed  on to the end of the bolt outside the

consists in mounting on the lug, 164, a plunger bolt,
26, in a housing, 27, secured Into the lug, the bolt
having a stop shoulder, 26* between which and the
head of the housing there 18 coiled on the bolt a spring,
975 for thiusting the bolt inward, and a thumb nut,

l'

|

of the work for further steadying 1t.

850,528

housing serves to stop the inward thrust and as a han-
dle for retracting the bolt to disengage it from an aper-
ture or bolt socket in the disk, 17, with which it may

be engaged. Said disk 1s provided with three such

apertures or bolt sockets, 17°, 17° and 1749, the first-
mentioned being in a line drawn parallel to the sides of

“the seat in which the bar, 19, is lodged through the

axis of the pivotal connection of the disk, 17, to the

Jug, 164, so that when the bolt 1s engaged in this mid-
“dle aperture the bar, 19, extends at right angles to

the bar, 8, and shaft, 4. The other two apertures arc

“at positions 45 degrees removed from the first-men-.

tioned ones at opposite sides thereof, so that when
ihe bolt is engaged with either of them the bar, 19,
extends in direction 45 degrees removed on one side
or the other from a position at right angles to the shatt,
4, and the tool is thereby set for travel in a path cor-
responding to a conical face ol 45-degrees slope in one
divection or the other, as the case may require.

The traveler, 16, may be introduced on to the bar,

| 8 either end first, so that the disk lug 16¢, may stand
offset either inwardly or outwardly from the bar, 8.

In the former position, as seen in Fig. 1, the device

is adapted to hold the tool in position for operating on

he smaller disk without danger of springing, because
the pivot and clamping bolt, 21, is thereby brought
close to the work and tool. DBut when it is desired
to operate upon a large disk or at a correspondingly
areat distance from the axis of the shaft, 4, the traveler
may be reversed in position on the bar, 8, so as to cause
the disks and pivotal mounting and clamping of the.
bar, 23, to be ofiset outwardly from the bar, 8, so that

the tool adjusted for working over a facc of as large

diameter as can be revolved between the bars, 7 and
8, shall stand as close to the pivotal clamping bolt
-5 with the traveler mounted in the other position

“shown in Fig. 1 for operating on a smaller disk. Such
reversed . position of the traveler, 16, and correspond-

ing position of the tool is shown in Fig. 6, wherein
ihe tool-carrying bar, 19, is shown set for dressing a
flat disk. - o |

A cénter bearing head, 28, is provided mounted for

928 clamped by bolts, 287, for securing the head at
any adjusted position on the bars. A center-point

spiiid]e, 98¢ may be employed set through the center-

bearing aperture, 289, and - engaged with the céntor

When the work to be operated upon is such as shown
in Fig. 1—a valve disk having the surface which 1s
to be dressed concentric about a threaded portion,
oither socket or stem, of the disk—by which the latter
is adapted to be held by the chuck, no provision is
necessary for either centering or squaring the work
for the action of the tool, but when this is not the
case it is necessary to provide means for holding the
worle which will permit it to be thus centered and
squared,—that is; set with the surface to be dressed.
in proper relation to the axis of rotation. There is

shown in Fig. 6 a form of work - holder adapted ior

this purpose. It consists of a plate, 30, having a ball-
and-socket joint connection with 1ts stem or spindle,
34. by which it is attached to the shait, 4. The ball-
and-socket joint may be formed as seen in Fig. 1,—
by a clamping plate, 81, secured to the plate, 30,
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8

each 'of saicl plates lmv-ing part of the socket and em- tion with a head braclmt, bearings carried thereby for a

bracing the ball, 342 at the end of the stem, 34. The
plate, 30, has radial slots, 30%, in which there are
mounted for movement radial with respect to the

shaft supports or fulcrum bearings, 35, for gripping

Jaws, 36, sald jaws having each a tall, 362, against
which the adjusting or clamping screws, 37, set
through the supports, 35, impinge to force the orip-
ping faces of the jaws into binding engagement with
the work represented by a.valve disk, B. Before the
tool-holder of the same form as shown in Fig. 1 is ad-

vanced into position for operating on the- work, a

leveling or squaring device consisting of a disk, 38,
having three (or more) projecting pins, 38+, mounted
50 as 10 be movable in and out over its face and having
a spindle, 38 fitted to the center bearing head, 28,
1s mounted in the latter, and by advancing it to the
face of the disk, B, while the latter is lightly grasped
in the jaws of the chuck, said disk may be approxi-
mately leveled or set in proper relation to the ax18;
and the jaws being then tightened. to grip the disk

firmly, the ball-and-socket joint of the work-holder

to its stem, 34, being relaxed by slacking the bolts, 33,

- which clamp the plates, 80 and 31, on to the ball,

34", the leveling device, 38, being forced up firmly
against the face of the disk, B , the latter will be ad-
justed to exact position by the movement of the entire
work-holder about the ball-and-socket joint, and the
bolt, 38° provided in the bearing of the spindle, 382,
being then set tight to hold the leveling device in po-

‘sition to which it has been forced having its pins,

8%, firmly bearing against ‘the disk, the nuts, 33, may

be tightened clamping the work-holder rigidly at the

ball-and-socket joint. Thereupon the bolt, 38¢, being

slackened, the leveling device may be withdrawn and
the tool-holder operated to bring the tool into working

position, as seen in Fig. 6.
A convenient construction of the leveling device in
respect to the mounting of the pins, 382, is that shown

in which said pins are formed as proj ections from the

face of short lever arms, 38c, near the end, said arms
being pivoted near the other end to the face of the disk

by bolts, 38¢, which tay be clamped tight to secure

45

50
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‘the arms and hold the pins in any position to which

they may be adjusted by swinging the arms about
their said pivot bolts. - It is not necessary for the or-

dinary purpose of leveling a valve disk that the pins,

38", should be offset exactly at the same distance from
the center, though this may be done if desired to fa-

‘cilitate centering the disk as nearly as it is necessary

to do so.
I claim

1. In a machine for the purpose indicated, in combina-

tion with a head bracket adapted to be held in = vise,
bearings carried by such bracket for a rotatable shaft: a
shaft journaled in said Dbearings, said bracket having a
rigid arm parallel with the shaft, and an arm having a

bearing for the shaft mounted for.sliding on said rigid
arm, and means for making it rigid therewith.

2. In a machine for the purpose indicated, in combina-

- tion with -a head bracket, bearings carried thereby for a
~rotatable shaft; a shaft journaled in said bearings ; two
- arms rigid with said bracket extending parallel with the

shaft; an arm having a bearing for the shaft mounted on

one of said parallel arms and adjustable lﬂngitudinally'_
thereon, and a tool carrier mounted and adjustable longi-
~ tudinally on the other of said parallel arms. |

S. In a machine for the purpose indicated,

- the shaft bearing:

rotatable shaft; a shaft journaled therein ; two arms rigid
with said bracket less than 180 degrees apart about the
shaft axis and extending parallel therewith: an arm hav-

ing a bearing for the shaft mounted on one of said paraliel

arms and adjustable longitudinally thereon, and a tool car-
rier mounted and adjustable longitudinally on the other of

said parallel arms.

4.- In a machine for the purpose indicated, in combinga-

tion, a head bracket; bearings carried thereby for a rota-

table shaft; a shaft journaled in such bearings ; two arms
rigid with said bracket and extending parallel with the
shaft; a center head mounted for sliding c¢n the two par-
allel arms and having a spindle bearing axially in line with
the shaft Dbearing, said shaft being adapted to carry a
work holder, and a tool holder mounted and longitudinally
adjustable on one of said parallel arms,

5. In a machine for the purpose indicated, in combina- |
‘tion, a head bracket; a bearing carried thereby for a rota-

table shaft; two arms rigid with said bracket parallel with
a shaft Learing bracket arm mounted
for longitudinal adjustment on one of said parallel arms;
a tool carrier mounted for longitudinal adjustment on the
other of them and a center head mounted for longitudinal
adjustment on both the arms,

6. In a machine for the purpose indicated, in combina-

“tion, a head Lracket and bearings carried thereby for a

rotatable shaft, said bracket having two rigid arms par-
allel with the axis of the shaft hearine: a center head
which connects said arms and is longitudinally adjustable
thereon, a shaft in said bearings adapted to carry a
work holder for rotating the work ; a tool carrier mounted
on one of said parallel arms and means for moving it
longitudinally thereof at will, said carrier comprising an
element to which the tool is mounted, which is movable

tramsyersely with respect to said arm for advancing the

tool toward and from the axis of the rotatable shaft.

tion with' means for holding and rotating the work; a
rigid bar parallel with the axis of rotation; a traveler
mounted on said bar comprising a sleeve having a Hance
offset therefrom at one side and a tool-carrying bar
mounted on said flange, said traveler adapted to be re-

versed in position endwise on the bar to cause the flange

to offset either inwardly or outwardly from the latter.
- 8. In a machine for the purpose. indicated, in combina-
tion with means for holding and rotating the work: a

rigid bar parallel with the axis of rotation; a traveler

mounted on said bar comprising a sleeve having a flange
offset therefrom at one side and g tool-carrying bar pivot-
ally mounted on said flange, said traveler adapted to be re-

versed In position endwise on the bar to cause the flange

to offset either inwardly or outwardly from the latter.
J. In a machine for the purpose indicated, in combina-
tion with means for lolding and rotating the work; a

rigid bar parallel with the axis of rotation; a traveler

mounted on said bar comprising a sleeve having a flange

offset therefrom at one side and a tool-carrying bar

mounted on said flange with capacity for pivotal and longi-
tudinal adjustment, said traveler adapted to be reversed in
position endwise on the har to cause the flange to offset

either inwardly or outwardly from . the latter. |
10. In a machine for the purpose indicated, in combina-

tion with means for holding and rotating the work, a
rigid bar parallel with the axis of rotation; a traveler
‘mounted on said bar comprising a sgleeve having a flange

offset therefrom at one side; a disk pivoted to said flange
adjustable about its pivot and provided with means for
securing -it in adjusted position; a tool-carrying  bar
mounted {ransversely across the face of the disk and longi-
tudinally adjustable thereacross, and means for securing
it in adjusted position. | | | |

'11. In a machine for the purpose indicated, in combina-
tion with a head bracket an< a rotatable shaft journaled
therein adapted to carry a work holder for rotating the
work, an arm rigid with said bracket parallel to the shaft
a_ traveler comprising a sleeve mounted on said arm and
means for moving it longitudinally and securing it thereon,
said traveler consisting of a sleeve having a disk Mflange

in combina- | aifset therefrom: a second disk centrally pivoted to said

(. In & machine for the purpose indicated, in combina-
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disk ﬂange - 'a- bolt takmg through' the centers of the two
disks and provided with means for clamping them' to-
gother ; a tool- cauylnﬂ' bar mounted tlansv'emely ACross
the face of the disk and longitudinally movable there-
across, said bar being axially chambered and slotted on the

side whlch ig seated in the dlsl{ aaid bolt through: the cen-

ter of the disk Deing engaged in the slot for clamping the
bar to the disk when the disks are clamped together by the

 holt: a tool-holding block mounted with ¢apacity for longi-

tudinal movement. on' the bhar; a threaded shaft extending
longitudinally through the axial chamber of the bar, and a
traveling nut thereon rigidly connected with the tool-hold-
ing block for moving the latter Dby the rotation of the

threaded shaft.
12, Im a machine for the purpose 1ndlcated in eombina-

—

859,528

i tion with a head bracket having shaft bearings, a shaft

journaled in said bear ings adapted to carry a wor k-holder ;

two arms rigid with the bracket parallel to the shaft; a
" center head mounted on the two arms having a central

hearing ; a' leveling device having a spindle and: mounted

thereby in the center head and adapted to be advanced
‘acainst the face of the work to be operated upon and to be

withdrawn therefrom.
In testimony whereof, I have hereunto set my hand, in

day of September, 19035.
| FRANK I.. SMITH.
In the presence of—
L. M. SMITH,
J. S. ABBOTT.

~the presence of two witnesses, at Chicago, Illmms this 6th 25
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