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2 :Claims.

My present invention - relates generally.- to
gmndmg apparatus; and: has particular reference :

to an improved . mstrument for grinding valve-
seats..

A general object of the mventmn 1s to prov1de

- certain improvements. in the known type ‘of ap-

paratus which 'is employed to -grind or re- grmd

(CL 51——241)

a valve-seat positioned in the-interior of:a Valve- .

body. THustrative of the kind of valve- -seat for

whose grinding the present instrument is primar=
ily intended-is the valve-seat of a conventional
globe valve. . -Accordingly, I-have. herein. illus-
trated and-shall hereinafter describe a: grinding
apparatus suitable for.grinding such a'valve-seat,
although- it will be-understood:that certain phases

of the invention may be of wider applicability and.

are not necessarily restrictedin their utility to the
grinding of globe valve valve-seats:: .

~ Among . the problems :inevitably involved in
grinding an interior wvalve-seat-of .the -character
mentioned :is the-necessity: for ‘accurately posi-
tioning and firmly -supporting the grinding. in~
strument in proper predetermined:relation to the
valve-seat; and in maintaining-such accuracy and
support throughout the grinding:operation. Usu~
“ally the grinding instrumentality -is mounted or
formed on the end of a work-shaft journaled in

a-suitable housing for both: rotational and axial.

movements. For proper grinding it is imperative
that the shaft be not only centered.or aligned. in
predetermined manner with respect to the valve-
seat but that it be “true” in rotation, and it is
also of great importance that the shaft remain
- “true” and centered during the progress of the
grinding procedure. The centering or alignment
of the shaft is usually accomplished by -means of
an adjustable chuck adapted:to-engage the neck
of the valve body either-exteriorly or interiorly.
.In accordance with my .present invention, a
structure is provided by -means: of ‘Which these
necessary : accurate:-relationships can be:more
readily achieved .and. sustained; -whereby . the
grinding opération may be performed with great-
er ease and speed, and whereby the . results

achieved are uniformly reliable, accurate, and.

true. More particularly, the present improved
array and:arrangement of parts‘are of such a
character that the journaling of the workshaft is

in accurately- fitted ~positional  relation to the

housing, and the firm and accurate support of the
housing upon a single. fixed: reference surface
formed on-the valve body (usually a:fihished flat
exterior surface on the valve body neck through
which the valve :stem normally extends), may:

remain -entirely unaﬁected and undisturbed by.

10

15

the chuck adJustments and by the axial aaj i
ments of thé workshaft;  This is achieved b

‘design ‘of the parts whereby the means for con- '_

trolling the axial movements of the shaft is inde--

pendent .of the journaled fit of the shaft in the = .
housing, and whereby the chuck engagement with

the . valve body is: similarly  divorced . from’ ‘the
means controlling the  accurate seating of the
housing:in ﬁrmly supported relation to the va"lve
body. .

In general, the 1mproved structure is one which
lends.itself readily to preclsmn manufacture and.
operation, . which funétions smoothly. and em
ciently under varied .conditions and. over: lonz
periods: of use, which is relatively 1nexpenswe to
manufacture and easy to-use, and which is of
mechamcally sound and staunch character:

I. achieve these general objects and: ‘desirable

. advantages, - and such. other. obJects and advan-

20
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‘paratus of the present improved type, shown’
25

tages’as may:, hereinafter appear or be pomted" o

out, -in the manner illustratlvely exemphﬁed m

the accompanying- drawmgs, in whieh: ..
Figure 1is a ‘perspective view of a grmding a.p-_
in

operative relation to a conventional globe valv 5
_-Figure 2:is-a longitudinal cross-sectional view. :
through the. -valve  body, . illustrating certain
known relationships-of parts;

Figure -3 is a longitudinal view’ of the main,

parts-of: the gmndmg 1nstrument Yy itself, with Vo

a portion broken: away to reveal certam mterior
mechanism;

Figure 4 is & cross—sectional v1ew, on an en- i
larged scale, taken substantxa.lly along :the: lme,
4-—4 of Figure 3;

“Pigure:b. is-a plan view: of the lorwer sectxon oI

: "the apparatus, taken substantially along the: line "

‘40‘
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5--5: of Figure 3, with certain parts broken away
to reveal: interior structure; and .. Al o
Figuré 6 is a-fragmentary cross- sectxonal view 2
taken substant1ally along the line 6-——6 of F;g- i
ure: 5ii; ;
~The embodlment of the invention whu:h I have

herein’ ¢Hosen “to illiistrate - is-intended to find- o

support upon -a:-globé valve body. and to grind or
re-grind the" mterior Yalve-seat: After the valve
and valvesstem, and associated parts, of & globe
valve have been. removed, the body presents an:
appeara.nce substantially as.shown in Figure 2.
The valve-seat |u is d1sposed in the interior of the
body, beneath a neck il, the latter having. &
flange 12 .with an_ accurately-ﬁmshed flat exte-
rior surface 13. Carried by the ﬁange 12 are & -

B8 series. of circumferentially-spaced studs. 14 by




: paratus depend upon, the surface i3 as a fixed
18 plane of this’ surface has been’ spe-j
gnated 1n Frgure 2 as Well as m;

3

i means of which the stuffing-box and the valve—

stem are held in place.
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By virtue of the nature of a globe valve, lt ‘

is through the neck It that.a grinding tool must;
be projected in order to engage with the valve-
seat ' for grinding purposes. : Accordingly, the

grinding apparatus.is necessarlly designed to co-. -

operate with’ this neck to brmg the" tool  into

L proper grmdmg relation to the valve-seat. -The
surface 13, being accurately parailel to the plane:;

of the valve-seat, affords a convenient reference
surface by means of which the desired¥position=:
ing of the tool may be achieved, and the valve-.
seat being accurately ahgned ax1aIIY, With the
neck {1, the latter serves as & “convenient mea
for centermg the tool. Because of the importanc
of these relationships to the proper funetioning o

the grinding apparatus, and the fact that the pre-:.-

10

cision characteristics of the present improvéd ap- "

observed that the housmg of’ the present appa-
ratus’is composed (for the sak° ‘of convenience'in:
manufacture) of tWo mam sectlons, a lower sec-;

tlng' ‘disc-like or flange portmns ‘{5 and |s these

1shed botuom surface 20 (see Flgure 6, these sur-

sections are held together by smtable bolts or’

20

25

4 :
carries a beveled gear 27 journaled in the hub
portion 8 of the housing. These gears mesh with
a common beveled gear 28 concentrically mount-
ed with respect to this hub portion. A conirol
shaft 29, carrying at its inner end a beveled gear
30 meshing with the gear 28, and suitably shaped.
on its outer end (as at 31) to receive anactuating
tool .or:the. l1ke, brings -about: s1multaneous and

coordinated ‘fotations -of ‘the ‘worm-shaft 22

thereby causing simultaneous radial Tmovements
f the -gripping portions or “dogs” 24.
. In" the ‘embodiment illustrated  herein, these

-gripping . portions are of ‘a character which en-

gage the irterior of the neck of the globe valve
body, bt if désired they may be provided in a
form which engages the neck exteriorly, Of pri-

* mary importaiice is the fact that the parts are so. . = ‘
- designed and assembled that the movements of

the chuck elements have no effect upon the firm

seatmg of the grinding apparatus upon the valve . -

body This advantage is- illustrated Most clearly
in Figutes 4°'and-6‘wherein it will be’ observed that

each finished surface 20 is below-the level of the . -

corresponding chuck element, except for the grip-
ping: portion 24; and the latter presents ohly a. -
lateral surface or Surfiaces whose sole function is

©bo -engage the neck’ of the valve body, radially; for

faces being accurately ahgned ina smgle plane so -

as-to’afford a firm dnd’ ‘stable’ three- ‘point  sup+
port ‘upon’ the reference surface 13,-as indicated :

in Figure 1. The spaced arrangement of the arms
19 perm1t ;

The ottom ‘surfaces 20 need not be of any un-

desrred lengths ‘preferably so-chosen that the ap—

paratus may be sélectively employed w1th any of :

a series of valve bodies of different sizes:

: -;_Each ‘of the arms- 19 has3: long1tud1nal bore or
& and-a longitudinal slot allgned with'the |
bore and- opening ofito the: surface-20. Im Figure

6, the cavity 21 is shown of substantially rectan=
gular- tross-sectional - ‘configuration; but it .may
héavVe ‘any ‘cther suitable or desired shape. It-ae-

| commodates a worm-shaft 22 upon which s chuck
| €lement23:is mounted, the: latter having a.body
‘ portron 'within ‘the’ confines of:the arm:19.and s .

| ‘gripping -portion:of :*dog’’ 24 ‘which :projects out _
. of the slot. The body portion: has an:interiorly- =
60

| formed worm thread adapted:to engage with the
| ‘'worm=shaft 22; dnd il desired-this: portion of the

. ‘chiick element may be made of split-construction; |
i8S shown.:.i'FThe ‘'opposed :walls: of -thie-slot, in: the
rm 19, are .preferably provided- -with .grooves:or .
65
-formed.on.the chuck element so.as to faclhtate ‘

guide-ways adapted -to-receive -suitable ribs 25

| the - long1tudma1 movements of the chuck ele-

‘, ments

he desired supportmg ‘contact to: bé!
estabhshed'm the reg1ons ‘between- the: studs 14,

,1dths, ‘and ‘the arms’ 19 ‘may be of any

: centermg purposes
" ay-be'rested upon the valve body: with the sur- .

~ ments.”

' Aceordingly, the apparatus

faces 20 in contact with the reference surface 13;
thus affording: an accurate three-pomt support;
and- this’ firm relatlonshrp ‘rémains -unimpaired
and- undxsturbed by adjustmerits ofithe: chuck eles
Conversely, _these ‘chilck elements. may: be
fréely:adjusted and-moved; By actuatlon of the
part 31, to bring about the desired’ ceéntering of
the apparatus relat1ve to- the“valve ‘body neck;
without affectmg theé aceuracy oy r1g1d1ty of the
apparatus in relation ‘to thie reference surfacs 3.
" The- ‘Pprecision’ characteristics 'of ‘the apparatus
are’assured by ‘mounting the: work:shaft dn the:
housing=in: a “triied”. unalterable. relation to the
surfaces+20; usually at an* taccurate 90° to ithe
plane of these ‘surfaces. i The journaling of the
work-shaft . is: shown most: clearly in: Figure 4. ;
‘One bearmg portion for ‘the work-shaft 32°is
secured; 45 at 33, to: the-hub: portion 18 of ‘the
lower housing: sect1on gnd-assumes the form of -
a dependlng sleeve 34: which-may be of any de-
sired’ of suitable length. A -second bearing por~
tion, well' spaced from'the- Sleeve 34, is- formied

. oh ‘the’ upper housmg ‘section:’ Th1s latter seéc-

.65

»As w1ll'be ob ous the rotat1ve movements of

each‘ Wwo méshaft 22~ cause the correspondmg

70

movemen s'of the three chuck elements are pref- :

- érably coordinated, and may be-controlled by gear -
» mechamsm of: the character shown It will be

t 75

-the::-bearing portron referred- to.

tion “has an” enlarged part” 3% to dccommodate
certain mechanism: presently to-be described, and -
an upwardly extending sléeve. 36 which serves as
Thé bearing
sleeves 34~and 36; Weing r1g1dly and’ ithmovably
associated with the housing ‘as fixed parts there-
of,. 'define ‘an  absolutely trite Work-shaft axis
which may be gcecurately arranged at a fixed ‘pre-
determined angularity: (preferably 902 as shown)

- to-the surfaces 20, hence' to the reference surface

13;: ~During- manufacture, the shaft 32 is prefer-
ably “lapped” into accurately Journaled relat1on-
ship to' these bedrings. =

The rofational movements: of the work-shaft 32
may be contrelled in any desired usual ‘manner;
but I prefer ‘theimproved. arrangement shown
whereby "'’ L drivel ‘shaft.n31," dlsposed at” nght
angles to the axis of the: ‘work=shaft 32, may be
manually rotated by means of a crank handle
38 ‘or: may’ “be’ mechamcally or electncally ‘driven’
inT any other: surtable fashion: = The- drive shaft
31 1s Journaled 1n the housmg portlon 39 and E
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‘gear 4f: The Iatter«gear:is. rxibunted:‘ on:g:shaft

42: (see Pigure 4)-which carriés-the beveled .gear - -

43, the latter meshing with and driving the:larger
 beveled gear 44.  The:gear #4:1s’ concentrically
mounted with respect to the-work-shaft 32-:and is
splined to ‘the latter by means of a key 45 fit-

ting into the key-way-46 in the shaft 32. A‘set-

- jerew. #1umay be: provided: o fasten: the key 45
to the hub of the gear 44. A suitable spacer-or
- washer element 48 may be positioned as shown:

The disposition of the crank-handle 38 in a
laterally accessible- position: serves to facilitate
the applicatiorn::of -a: driving. force; either man-

10

ual or otherwise, for . rotating; the ~work-shaft: -

Moreover, by, virtue of the improved arrangement,;

the actuation -of the drive shaft 31 is caused to

15

be positionally remote fromand fully ‘independ-.

ent - of: the .means for confrolling axial. move-
ments . of the work-shaft. The true rotation- of
the work=shaft on its axis,. and in predetermined
positional relation to the reference surface.13.and
the valve-seat which is being ground, is thus'more
readily ‘effected and sustained. TR

6

‘couple‘d.Lwitﬁ~:etlfie:"a;001ix'?a;t‘é {fransverse: dispositijoﬂ_; .

of the shoulder 49-relative to the shaft 32, assures’ -
precision: ‘functiening: of -the apparatus at-all =
times; e SR T T

- The operative interposition of the-spring §8 be- .

 tween- the shaft ‘32 @nd ‘the adjusting element 56
-#ssures: continued and.proper:frictional- engage-

ment: at all times between the adjusting element g

56 and the shaft, and eliminates any vibration'or ..

looseness which: might otherwise impait the:ac~
curacy of the grinding procedure, - This arrange::
ment: of: parts ‘achieves .twe further. advantages.
One is'that-the:physieal weight ‘of the work-shaft
and its associated:parts-is always transmitted
through the spring §8-to the element 56 and thus-
toithie housing, with'no danger-at any time that
this - weight may fall'improperly upon the valve-

- seat:andicause :possible injury to the Jatter; or’

20

that the weight'of the shaft and the parts‘it.car<

ries. may in'any way impair the accurate fit be- ok

* {ween: the work-shaft and its bearings. The other

Equally independent-of the accura.tely"joﬁr- ]

naled relation of the work-shaft to the housing
is the novel means which: T have provided for
controlling ‘the .axial advancements and retrac-
tive movements of the work-shaft. To achieve
the desired. result, I provide a. rearwardly-di-
rected shoulder ‘on  the work-shaft, accurately

. advantaie liés'in’ the ability to bring-about a’ré-

tractive’ movement of ‘the work-shaft by mere
adjustment of the element §6: (causing the flange

55 to'bear upwardly against: the shoulder 54),

" without: any necessity for-disturbing the accu-

30

disposed in a plane perpendicular to‘the work-: -

shaft axis. This shoulder is designated by the

reference numeral 48 (Figure 4) and is prefer- .

" ably formed on the flange.of a sleeve element 50

secured to the work-shaft above the bearing por-
tion 36. The sleeve element 58 is held in posi-
tion by a collar 51 with which it engages in screw-
threaded relation, the collar 51 being secured to
the shaft 32 by means of a set-screw 52 which
enters the key-way 46 and binds frictionally or
otherwise against the bottom wall of the key-way.
The parts 1
relative to each other during the assembly of
the apparatus when it is manufactured, or-at
any subsequent time when such adjustment is

desirable, but normally these parts are firmly :

secured together by means of the set-screw . or
screws 53. o

The lower edge of the collar 51 defines a rear- ‘

wardly-directed annular shoulder 54 arranged in
opposed relation to the shoulder 48. Between the
shoulders 48 and 54 is
ried by the adjusting element 56. This element is
in screw-threaded relation to the bearing portion
36, and is herein shown provided with a man-
ually-controllable wheel 57 by means of which the
flange 55 may be caused to advance or retire in
a longitudinal direction relative to the-work-shaft
axis. When it advances it presses against the
shoulder 49 and ‘thus imparts a ‘longitudinal .or
axia] advancing movement to the work-shaft 32.
A compression spring 58, interposed between the
flange 55 and the shoulder 54, urges the sholulder
49 constantly against the flange 55. }
Between periods of adjustment of the element

56 relative to the bearing portion 36, a set-screw.

or wing-nut 59 (mounted in the element 56) may
be tightened so as to bear against the portion 36
and thereby lock the parts in any selected rela-
tionship. :

" Tt will be observed that the bearing portion 36
is threaded on its exterior surface. As a result,
the accurately “lapped” fit between it and the
work-shaft 32 remains entirely unaffected by ro-
tative adjustments of the element &6. This fact,

50 and 51 may be positionally adjusted

35

40

45

rately-centefed and aligned Telationship-between
the surfices 13:and 20y~ A

"It will thus be seen that the present. improved
apparatus is of unusual efficiency and reliability,
capable of performing miicrometrically accurate
grinding and regrinding operations, or operations
of analogous character, with ease and precision.
These advantages are achieved by means- of &
structure which is relatively simple in its me-

chanical - constituents, relatively inexpensive to - -

manufacture, easy to use; and of rugged and du-
rable character. L L ‘

_ Obviously, many of the details herein described
and -illustrated may be modified by those skilled -

_ in-the art without departing from the spirit and .
_scope of the invention as expressed in the.ap-
~pended claims. - Accordingly, unless otherwise -

s'peqiﬁcally alluded to in the claims, these details -
are-intended to be interpreted as illustrative and -

.not in a limiting sense.

Having thus described my invention and illus-

trated its use, what I claim as new and desire to - i

~ secure by Letters Patent is:

50

an annular flange 5% car- -

55

1..In an instrument for grinding a valve seat
in the interior of a valve body having & neck and
a flat reference surface in fixed positional rela--
tionship to the- valve seat, a housing provided
with a bearing portion, a work shaft accurately
journaled in said bearing portion for rotational

- and axial movements, means fixedly carried: by

60

65

70

" outer face, each chuck element being mounted
-within said bore so that only the dog thereof pro-

‘the housing for supporting the latter on said ref-
erence surface with the shaft axis accurately at a
predetermined-angle to said surface. whereby. the
operative end of said work shaft may be brought

through said neck into accurate positional rela- =
tion to said valve seat, said means comprising .
‘three radial arms having outer surfaces affording ’

a three-point support upon said reference sur-
face, said arms being arranged at approximately - -

120° -intervals, and complementary chuck -ele-- -

ments carried by said arms and provided with

dogs adapted to ehgage radially with said neck, -
“and means for mounting each chuck element in

one. of “said arms for “longitudinal ‘movement .
therein, each arm having a longitudinal bore .
therein and an aligned longitudinal :slot. in " its

76 Jjects outwardly through said slot, whereby longi-




7

. tudinal movements of ‘said. chuck elements may
" be: effected independently of the accurate ‘support

of: the housing upon said reference surface;. ;.. .-

2. In an instrument for grinding a valve seat

In the interior of a valvebody having an upstand-

 ing:neck terminating at,its top in a fiab extorior ]
~ Surface which is accurately. finished to serve as a |

~ single surface of reference on ‘the: valve body,-a

' 2,'4"1_6;242,

the housing: to ‘the valve bodyi after it has been
seated thereon; :said: chuck:means being adjust:

- ableradially along-said:arms:to an. inner:position

~ housing: having, its, bottom .portion. composed of

" radially extending arms,, the. bottom: surfaces. of

- which. are accurately ground into the same plane

to serve.as a single surface-of -reference .on. the °

. valve top-whereby when the housing is seated on
4

formly-related to the latter in all .angular posi-
-~ tions of the housing,

alve body, the former: will always be uni- .

- with 2 bearing surface, a_work shaft extending

- sald housing is seated on-said. surface of refer-
-ence, sald work shaff being -accurately journaled

- downwardly. from and beyond ;the housing. for
-entry.into the interior- of the valve body when ;
20°

1n said bearing portion for rotational and axial

movements, whereby said surfaces.-of reference

| will always: position and maintain the shaft ac-

_curateély to. the valve seat in that ‘Dosition to

25

| which it has been adjusted in.its bearing and
~chuck means carried by said arms.and depend-

 ing below the bottom surfaces thereof for affixing

_the:valve body.
10 B PR

15 o
said-housing being provided = ... -

wherein:when said housing is seated on said valve
body said chuck means can be entered into the
neck:of-the valve. top and. then expanded to.en-

- gage ‘the inner surface of-the valve neck wall

the seating of the housing on

. . PHILIP E. WILCOX. .
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