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TFig. 1.

UNITED STATES PATENT OFFICE.

JOHN B. MICHAEL AND THOMAS P. ROBERTS,

OF KNOXVILLE, TENNESSEE.

GRINDING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 720,946, dated February 17, 1903.

Application filed Angust 26,1902,

werial No, 120,876, (No model.)

1o all whomy & may CoOnCern:

Be it known that we, JOHN B. MICHAEL and
THOMAS P. ROBERTS, citizens of the United
States, residing at Kﬂoxville, in the county
of IXnox and State of Tennessee, have invent-
ed a new and useful Improvement in Grind-

ing - Machines, of which the following is a.

snemﬁe&twn leferenee belnﬂ had to the aC-
companying dmwmﬂ's

Our invention relates partmulmly to ma-
chines for grinding the meeting faces of the

members of rotary Valves or eecks—gueh, for

example, as are used for cutting off the flow
through air, steam, and water pipes. We
have used said machine for grinding the cocks
used in air-brake equipments. Such valves

or cocks consist of a body or casing having a
longitudinal passage, and also a transverse .
passage conforming to a truncated cone, and

a key or plug in ﬂle__ form of a truncated cone
and adapted to fitintosaid transverse passage.
In the manufacture of such cocksorvalves the
transverse passage in the body or casing and
the exterior of the key or plug are formed
in a lathe or similar machine with such -ex-
actness as is practicable. Then for the puar-
pose of securing a closer fit the key or plug
is placed in the casing and these members
relatively rotated, oil and emery powder or

similar gritty material being placed between
By this means said’
- members are made to confarm closely to each

sald plog and casing.

other.

Our machine carries on the grinding proc-
ess automatically, so that one operator may
attend a plarality of machines, or the machine
may be constructed in multiple form, so that
on the same machine a plurality of cocks may
be undergoing the grinding operation simul-
taneously, and the 0pelauon of the machine
is such as to grind with aceuracy. -

In the accompanying drawings, Figure 1 is
a sectional elevation of a group of devices
constituting the mechanism for the grinding
of one valve or cock. Fig. 2 is a detail view
of the upper portion of the shafi forming a
part of the structure illustrated by Fig. 1.
Fig. 3 18 a horizontal section on the line 3 3 of
Fig. £ is a plan of Fig. 1, the valve
being removed. Fig. 518 an eleva.tmﬂ of one
of our machines constructed in multlple form.

Fig. 6 is a plan of the upper portion of the.

machi-ne illustrated by Fig. 6. Fig. 7 is a

horizontal section on the line

7 7 of Fig. 5.

[

Referring to said drawings, 1 is a rotary
shaft or mandrel journaled at its lower end
in the cup-formed bearing or step-box 2 and
at its upper end in the bushing 4. Said cup-
formed bearing and said bushing are suitably

| supported, respectively, by plates 3 and 5.

- sions 6%, and, immediately below said cam-
| plate isaspur gear-wheel 7,

formed at 189,

The upper end of sald bushing 4 is preferably
provided with a flange 42, and the upper end
of the shafit 1 1s provided with a correspond-
ing flange 12, extending over and around the
flange 4*, whereby said bearing is protected
againsttheentrance of particles of grit, metal,
and similar matter falling from the valve sup-
ported above said bearing. Rising from the
upper end of said shaft 1 is a spindle 1°.
Said spindle may be integral with the shaft;
but it is in some cases preferable to make it
aseparate piece provided with a screw-thread-
ed shank 1¢, tapped vertically and axiallyinto
the upper end of said shaft. The upperend
of said spindlsis screw-threaded, and the key
or plug A of the valve which is to be ground
has in 1ts base an axial aperture A’, simi-
larly threaded, so that said plug ea,n be
serewed rzﬂ'ldly upon said spindle in the man-
ner and position shown in Fig, 1.

B 1s the second member or casing of the
valve. This rests normally upon the plug A
by its weight. A stop-post 10 rises from the

plate 5 near enough to the spindle 1° to stand
in the path of rotation of said body or casing
B. The purpose of said stop-post is to pre-

vent the rotation of said casing. Thedraw-
ings show two such posts for each spindle 1°.
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It is obvious thatin many cases one such post

will be sufficient and that other similar de-

vices may be used for preventing the rota-
tion of said casing.

The shaft 1is contracted
from 1¢ downward, so that an annular shonl-
der (with its face directed downward) is
Immediately below said shoul-
der a cam-plate 6 surrounds said shaft and
bears against said shoulder. Upon its upper
face sald cam-plate has one or more exten-

surrounding said
shaft and bearing against saild cam -plate.
Below said spur gear-wheel are a pair of jam-

e

1C0

nuts 8 8%, surrounding sald shaft and bear- -

ing upward against said spur gear-wheel,
whereby said wheel and said cam-plate are
bound against the shoulder 19, so that said
cam-plate and said gear hecome fixed upon
and rotate with the shaft 1. BSaid cam-plate
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and gear-wheel may be suitably keyed to se-
cure them more firmly to the shaft 1. Power

may be applied in any suitable manner to the

gear-wheel 7, as by means of a gear-wheel 9.
(See Figs. 1,5, and 7.) For the greater por-
tion of the grinding operation the mere rota-
tion of the plug within the casing by the ro-
tation of the shaft 1 issufficient, and this por-

tion of the operation can be carried on by

merely rotating the spindle 1° and the plug
mounted upon said spindle and holding said
casing against rotation whileit rests by grav-
ity or with only slight pressure upon said
plug; but to cause a shifting of the grinding
material between the meeting faces of said
plug and the casing we provide for the peri-
odical vertical reciprocation of said casing.
It is obvious that the same result could be
attained by the vertical reciprocation of said
plug, and if the axial line of said members
is not vertical then said reciprocation 18 nov
vertical, but on said axial line. For conven-
ience, the movement in the direction where-

by the members are brought into engagement

with each other is herein termed the move-
ment ‘‘over each other,” while the movement
in the opposite direction is termed the ** sepa-
By shifting the po-
sition of said grinding material the forming
of horizontal channels or grooves around said
plugs and around the interior of said casing
is prevented and the meeting faces of said
plug and casing are made to conform to each
other so closely as to prevent the passage of
air, steam, or water under pressure. For
the reciprocation of said body or casing B
we provide a yoke or table 11, which loosely
surrounds the spindle 1°, immediately below
said casing. Said table issupported bystand-
ards 12, extending from said table down-
ward through the plate 5 to the upper face
of the cam-plate 6. In order that the ta-
ble may be vertically adjustable, said stand-
ards pass through vertical apertures 11* and
are bound at any chosen elevation by set-
bolts11®, Suitable bushings5* maysurround
said standardsin the plate 5. T'he lower por-
tion of each standard 12 may be sultably ex-
panded and recessed to receive an antifric-
tion-ball 12%. Since the standards 12 are in
the vertical position and seated in the verti-
cal bushings, they are limited o a vertical
movement. Said standards are located at op-

~ posite sides of the shaft 1, asare alsothe cam

55
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extensions 6. IHence with each half-rotation
of the shaft 1 said cam extensions will pass
beneath and lift said standards and again al-
low them to fall. Thus with each hali-rota-
tion of the shaft 1 and the plug A said stand.-
ards and the table 11l are lifted and again per-
mitted to fail. Each timesaid table is lifted
it bears against and lifts the body or casing

- B of the valve, whereby the grinding mate-

rial located between said plug and said cas-
ing is permitted or compelled to shift position

| rest upon the table.

720,946

not allowed to move in the same horizontal
line more than a portion of a half-rotation.
Hence the forming of horizontal grooves or
the grinding to undue depth is entirely avoid-

‘ed. The table 11 may be so set as to almost

touch the lower face of the casing when the
orinding operation begins. Then the grind-
ing stops as soon as the members have been
cut enough to allow the casing to descend and

the partsneed further grinding, the table may
be adjusted a little lower. Thus said table
constitutes a means for limiting the move-
ment of the members of the valve over each
other. | | -

The foregoing is a description of a machine
constructed for the grinding of one pair of
members constituting a rotary valve or cock.
The forming of a multiple machine embody-

ing groups of such mechanism will be next

described. '

Upon a suitable base 13 is mounted the cir-

cular plate 3. From said plate rise four dis-
tance-posts 14, which support by their upper
ends the eircular plate 5. In the frame thuns
formed are mounted eight shafts 1 and the
parts thereto belonging, as shown in Fig. 1,
said shafts being equidistant from a line pass-
ing vertically and centrally through said

plates 5 and 3, so that said shafts stand in a-

circle. The circular space between the spur
gear-wheels 7-is occupied by a larger spur
acear-wheel 9, into which all .of said spur gear-
wheels 7 mesh. Said spur gear-wheel 9 18
mounted on a shaft 9* and suitably joined,
as by telescoping hubs and keys,(see Fig. 7,)
to a bevel-gear 16, axially in line with said
gear-wheel 9, so that when said bevel-gear 1s
rotated said spur gear-wheel 9 and the simi-

lar spur gear-wheels 7 and the shafts 1-and

spindles 1° are rotated. A small bevel-gear
17, mounted upon a horizontal power-shaft
18, meshes with the bevel-gear 16.

plate 5 the groove 5° is formed, and around
each flange 1% of the shafts 1 the upper face
of said plate is provided with a groove 5°
leading into the groove 5°. At one or more
points oil-holes 5¢ extend vertically through
the plate 5 from the bottom of the groove 5°.

Qil drained from the valves which are being

ground collects in these grooves and descends
through the oil-holes 5% and falls upon the

plate 3,whence it falls into a groove 3*,formed.

in the upper surface and along the edge of
the plate 3. Irom said groove 3* the oil may
be removed in any suitable manner, as by the
cock 3°. - |

A sheet-metal casing: 20 may extend hori-
zontally around the machine, with its lower

edge resting upon the plate 3 and with 1its

upper edge surrounding the plate 5. Said
casing is shown in section in Iig. 5.
A standard 21 (see Figs. 5 and 6) rises cen-

vertically. Thus said grinding material is i trally from the upper face of the plate 5 and

If it is then found that

Band-
pulleys 19 19* transmit power to the shaft 18.
i Into the upper face and along the edge of the
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supports one or more shelves 22, -Said shelves
are used for holding parts of valves before
and after grinding.

It will be uudersmod that the engagement
between the two members of the Valve may
be effected in part or entirely by mechanical

pressure instead of by the weight of one of the :

members of the valve. It is also to be un-
derstood that the use of our invention is not
limited to valves or cocks. Itis adapted for
the grinding of other mechanical devices in

Whi@h two members are similarly fitted to-‘

oether.

We claim as our invention—

1. In a grinding-machine, a rotary support
adapted to susta,m the two members of a cock,

the upper of said members resting by 1ts_

weight in engagement with the lower means
for preventmﬂ' the rotation of the npper mem-
ber with the lower member, and automatic

means for periodically separabmu said mem-
bers in a direction parallel to the axis of said

support.

2. In a ﬂ'rmdmﬂ*-maehme a rotary 811pp01t
adapted to sustain the two members of a cock
by engaging the plug while the casing rests

by 1ts wewht upon satd plug, means for pre- |
venting the rotation of the ea,smfr with the:
plug, and automatic means for permdlcdlly-
separating said members in a dir eetwn pma,l-.

~lel to the axis of said support.
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3. In a grinding-machine, a rotary support
adapted to sustain the two members of a cock

by engaging the plug while the casing rests
by its Wewhl; upon said plug, means for pre-

venting the rotation of the ea,smﬂ* with the

plug, and automatic means for permdiea,lly
lifting the casing.

1. In a n'rmdmtf machine, mechanism for

smppertmu‘ the two members of a cock or

valve axiallyinline when in engagement with

egch other by the weight of one of said mem-
bers and relatively rotating said members
and mechanism for limiting the movement of

sald members over each other and periodie-

ally separating said members, substantially

as deseribed. | :
5. In a frrmdmﬂ'-maehme, mechanism for

supporting and rotating one member of a cock

or valve and meehamsm for holding the other

member relatively non-rotatably upon the
first-mentioned member, and means for lim-
iting the movement of said members over
each otherin one direction and for periodic-

‘ally moving said members from each other
on theiraxial line, substantially as deseribed.

6. In a ﬂ‘rmdmmmachme mechanism for
sapporting and rotatingone member of a cock
or valve, and mechanism for holding said sec-
ond member against rotation but leaving 1t
free for parallel movement on its axial llne in
one direction, and means for periocdically
moving said second member in one direction
and hmltjmﬂ' its movementin the opposite di-
rection on the axial line ofsaid members, sub-
stantially as deseribed.- S

7. In a grinding-machine, meﬁha.m%m for

- _

suppartmﬂ*the two members of a cock or valve

axially in line and in ﬁngaaement with each

i other and relatively rotating said members,

|

and adjustable means for hmltlnﬂ' the move-
‘ment of said members over each other and
periodically separating them on their axial

line, substantially as deseribed.
8. In a grinding-machine, a vertical rotary

spindle for supporting the key or plug ot a
rotary valve or cock, a periodically-recipro-

cating, horizontal yoke or table adjacent to
said spmdle, and a.stop for preventing the

rotation of the casing of the valve, snbstan-

tially as described. -
3. Ina grinding-machine, & vertical mta,ry

spindle for supporting the key or plug of a

rotary valve or cock, a periodically-recipro-

cating, adjustable horizontal yoke or table

adjacent to said spindle, and a stop for pre-
venting the rotation of the casing of the
valve, subsmntlally as described.

10. Inagrinding-machine, the rotarvshafb
1, the table, 11, standards, 12, and mechanism

'f{)r supporting and pelmdieally lifting said

standards, and  mechanism for holdmﬂf the

'Valve-casmﬂ' against rotation, substantlally_

as described. -
11. Ina frrmdm ﬂ'-maehme the rotary sha,ft

mechanism for supporting and permdleall}

30

95
1 the tdhle 11, ad,]ustable standard&, 12, and'

lifting said standards, and mechanism for

heldm athe valve-casingagainst rota,mon, sub-
ICO

stantmlly as described.
12, Inagrinding-machine, therotary shaft

1 the table 11, etandards, 12, and a cam- plate |
secured to smd shaft for supporting and peri-
odieallylifting said standards,and mechanism

for holding the valve-casing aﬂ‘dmst rotation,
Substantlally as described.

10§

13. Inagrinding-machine,the combmatmn -

of a rotary shaft, 1, bearing the cam-plate, 6,
the table, 11, the standards, 12, extendmﬂ'
through smd table and thmuﬂh smtable

gmdes to the cam-plate, set- bolts securing
said standards to said table, and a stop for

preventing the rotation of the valve-casing
substantially as deseribed.

14. Inagrindin g2-machine, a vertical rotar y'

shaft for supporting the article to be ground,
an annular flange extending upward fwm

IO

II5

the upper beaimﬂ* of said shaft, and a de- '

‘pending annular ﬂantre aﬁtendmrr from said

shaft outward over smd first- mentloned an-
nular flange, whereby dust and grit are ex-

cluded from said bearing, _&ubstanma,lly as

described.

15, In a grmdmﬂ -machine, a plulahty of
‘groups ot mechanism, each adapted for sup-

porting the two members of a coek or valve

I20

125

axially in line and in engagement with each

‘other and relatively mt&tlnﬂ* and periodically
| sepamtmw said members, d-ﬂ.d mechanism for
simultaneously transmitting power to .said

130

groups of mechanism, substanmally as de- |
seribed. - T

16. In a frrmdmfr-maehme, a plurahw of
groups of meﬁhamsm, each adapted for sup-
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porting the two members of a cock or valve | ally moving said casing or body away from

axially in line and in engagement with each
other by the weight of one of saild members
and relatively rotating and periodically sepa-
rating said members, and mechanism for si-
multaneously transmitting power fto said
oroups of mechamsm substantlallv as de-
scribed.

17, In a grinding-machine, a plurality of
groups of mechanism, each adapted for sup-
porting and rotating one member of a cock or
valve and holding the other memberrelatively
non-rotatably upon the first-mentioned mem-
ber and periodically moving said members
from each other on their axial line, and mech-
anism for simultaneously transmitting power
to said groups of mechanism, substantmll y as
described. | | |

18. In a grinding-machine, a plurality of
groups of mechanism, each adapted for sup-
porting the two members of a cock or valve

- axially in line and in engagement with each

25
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other and relatively rotating and periodically
separating said members,said groups of mech-
anism being arranged in a circle and connect-
ed with suitable power-transmitting mechan-
ism, substantially as deseribed.

19. In a grinding-machine, a plurality of
groups of mechamsm each comprising a ro-
tary shaft for supportmﬂ‘ and rotating one
member of a cock or valve, mechanism for

holding the other mewmber of such cock or |
‘valve against rotation when in engagement

with the first member, and mechanism for pe-
riodically separating said members on their
axial line, and mechanism for simultaneously

transmlttmg power to said groups of mech- |

anism, substantially as described.

20. In a grinding-machine, a plurality of

groups of mechanism, each comprising a ro-
tary shaft for supporting and rotating one

member of a cock or valve, mechanism for
“holding the other member of such cock or

valve against rotation when in engagement
with the first member, and mechanism for pe-
rigdically moving said second member away
from the first member on their axial line, and
mechanism for transmitting power to each of
said groups, substantially as deseribed.

21. In a grinding-machine, a plurality of

groups of mechanism, each group comprising
a vertical rotary shaft for supporting and ro-
tating one member of a cock or valve, mech-

~anism for holding the other member of such

cock or valve against rotation when in engage-
ment with the first member and mechanism

for periodically separating said members on

6o

their axial line, and mechanism for trans-
mitting power to each of said groups, sub-
stantially as described.

22. In a grinding-machine, a plurality of

groups of mechanism, each comprising a ro-
tary spindle having a screw-threaded end
adapted to receive the tapped key or plug of
a rotary valve or cock, a stop for preventing
the rotation of the casing or body surround-

ing said plug, and ‘mechanism for periodie- |

said plug, and mechanism for transmitting
power to each of said groups, substantially as
deseribed.

23. In a grinding-machine, a plurality of
groups of mechanism, each comprising means

members of a rotary valve or cock, and mech-
anism forlimiting the movement of said mem-
bers over each other, and mechanism for
transmitting power to each of said groups,
substantmlly as described.

24. In a grinding-machine, a plura,hby of
groups of mechanism comprising means for

 supporting the two membersof a cockor valve

axially in line and in engagement with each
other and relatively rotating said members,
and mechanism for limiting the movement of
said members over each obher and periodie-

ally separating said members, and mechan-

ism for transmitting power to each of said
groups, substantially as described.

- 25. In a grinding-machine, a plurality of
groups of mechanism, each comprising a shaft
for supporting and rotatmfr one member of a
cock or valve, mechamsm for holding the
other member of said cock or valve acra,mst

rotation when in engagement with the first

member, said shaftsbeingarranged in a ¢ircle,
a gear upon each of said shafts, and a gear
located between and engaging with all the
gears on said shafts, substantlally as de-
scrlbed

26. In a grinding - machine, horizontal

‘plates, 3 and 5, distance-posts uniting sald

plates, and a plurdhty of rotary shafts jour-
naled in said plates and each adapted for
supporting and rotating one member of a cock
or valve, mechanism adjacent to each such
shaft for holding the other member of said
cock or valve against rotation when in en-
gagement with the first member, and mech-
anism for periodically separating said mem-

70

for supporting and relatively rotating the two

30
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bers on their axial line, substantially as de-

scribed.

27. Inagrinding-machine, the eombmatlon
of the horlzonta,l plates, 3 .a,nd 5, distance-
posts uniting said plates, and rotary shafts
for separating the members of valves or cocks,
said plates, 3 and 5, having circumferential
grooves for collectmﬂ' oil, substantmlly as de-
scmbed

28. Ina grmdl_ng-machme, the combination
of a plurality of vertical rotary shafts, each
adapted to support the two members of a
valve or cock, and a shelf supported within
the circle formed by said shafts, substantially
as described.

In testimony whereof we have signed our

names, in presence of two witnesses, thls 13th
day of August, 1902.

JOHN B. MICHAEL.
THOMAS P. ROBER'TS.

- "Witnesses:
JNO. B. GUINN,
winLiam C. SI—IEEN
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