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- Application filed April 26,

This invention relates to ‘machine tools
and more particularly to means for accurate-
ly disposing work on the work supporting
tahle of an internal grinding machine or the
like.w o

Tt has-been found desirable that certain

types of ‘work be very:accurately disposed
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on the work supporting table of a grinding
machine. For example, in order to obtain
the best’ results in grinding longitudinally
aligned cylinders in'a pump casing or paral-

lel cylinders in sich:acasing, it:is desirable -

that such cylinders be disposed on the work
porting table in exact parallelism with

the work'supporting: table and: with the toel

spindle of the grinding machine. ‘
Such pump:casings to be ground are: fre-
quently provided with base supports, by
means of which- supports the casing rests
upon the wark. supporting table. 1t fre-
quently lappens, however, that such base
supports are slightly uneven or non-uniform.
Due to such irregularities in the pump- cas-
ing -itself, it has:been difficult in the past
to accurately dispose a punip.casing directly

on;the :work sunnorting table of a grinding

" machine for the grinding of the cylinders
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thereof. The: importance of .grinding such
cylinders so that the axcsctherepfw are in ge-
curate relation to each other will -be appre-
ciated from: the fact that the more accurate
the grinding of the cylinders, the greater is

_the operating efficiency -and ‘longevity of a
" pump, for example; of which. the. casing

forms a parti . -

An object of this:invention-is to provide
means for accurately disposing work-in- de-

~ sired: position on a work supporting table.
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Another-object of the invention is-to pro-
vide means for disposing work having an
inteérnal cylindrical surface to: be ground in
accurate position on the work supporting

~table of a grinding-machine with the axis

of such:cylinder parallel to the work sup-
porting table and to:the grinding wheel spin-
dle. o s TRy , ‘

A further object of the -invention-is to

' provide jmeans for accurately positioning a
_puinp casing having longitudinally aligned
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and parallel ‘cylinders adjacent. a grinding
wheel: spindle, whereby said’ cylinders may
be -sugdeszively .disposed in’ accurate -and

:i aligned relation to said spindle. RNt

1926, Serial No. 104559,

Another object of this invention is to pro- -

vide readily. adjustable means for disposing
work in desired position on a work support-
ing table and for maintaining said work in

said desired position. . :
Other:objects of the invention will be ap-
parent to those skilled in the art from the
description-of it ‘hereinafter given. :
In the drawings: FRAE
-_Fl‘g_u_ne 1 is’a front elevation of an internal
grinding machine showing a-pump- casing
disposedin cooperative relation to the grind-
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ing wheel spindle by means contemplated by

this invention;
~Fig. 2 is a perspective view “of a-pump
casing ‘having' parallel and longitudinally
aligned cylinders, said' casing being disposed
in - desired relation .on a work supporting
table by means contemplated by the inven-
trong: N R
Fig. 3 is an elevation, partly in séction,
showing: adjustable means for moving the
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work vertically and laterally to dispose said

-work-in desired position on a worl support-

ing: table, and means for maintaining the

work in said-desired position;

Figi 4is a plan view of the structure
shown in‘Fig. 85 : ' -

Fig. 5 is a vertical section on line 55
of Fig. 4; .~ ‘ C
-Flg. 6-1s .4 vertical section- on-line 66
of Fig.4; " =~ : ‘
Fig. T is a perspective view of a clamp
.m’ember for.maintaining the work in desired
Josition; R T '
ig. 8'is a plan view of a bracket adapted
to cooperate with laterally movable means
for moving work laterally; : :
Fig. 9 is a front elevation of the bracket
shown in Fig. 8;7 - ’

. Fig: 10 is a vertical section of a jack for
adjusting the work vertically; and _
-~ Fig. 11 is'a bottom plan view of the jack
shownin Fig.-10. .
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In Fig. 1 is shown an internal grinding

machine 1 which may be of usual construc-
tion -but is preferably of the construction

shown:in application Serial No. 730,626, filed

Aug.. 17,1924, by H. "H. Yerk and W. J:
Baumberger. The said grind’ng machine1
is. provided with: a. horizontally “disposed
gr'nding wheel spindle 2, wheh niay be ro-
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tated about its own axis and orbitally about -
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an axis eccentric to its own. The pump fix-
ture or other work 3 to be ground is shown
as disposed on a horizontal work supporting
table 4 and thereby brought into cooperative
relation with the erinding wheel § mounted
at the outer end of the spindle 2. The work
support ng table 4 is adapted to be moved
longitudinally of the grinding machine and
of the grinding wheel spindle, laterally
thereof, and may be revolved by associated
mechanism shown in Fig. 1 and more par-
ticularly disclosed in the copending applica-
tion of H. I. Yerk and W. J. Baumberger,
Ser'al No. 15,050 filed March 12,1925, Thus
on the longitudinally movable and recipro-
cable carrier bed 6 1s disposed a pivotally
mounted base member 7, on which member 7
is mounted a frame 8 sl'dable laterally or
transverrely of the erinding machine upon
said member 7 by turning the erank 11. The
arrier bed 6 is reciprocable long tudinaliy
of the machine by hand or automatic means
commonly associated with machines of this
character. By mechan’sm 9 including suit-
able cams (not shown) the work supporting
table 4 may be moved vertically with respect
to the grinding machine and the grinding
wheel spindle 2, said mechanism being oper-
ated by turning the crank 12. By releasing
a latch 10, the base member 7 may be re-
volved, whereby the opposite side of the
work 3 may be presented to the grinding
wheel 5.

As has been previously mentioned, the
base supports of the work 3 are not always
uniform or even, so that when such supports
are d'sposed directly on a work supporting
table 4, the axes of the cylinders of the pump
casing are frequently not parallel with the
table 4 and with the spindle 2. This inven-
tion contemplates means whereby a pump
casing or other work may be accurately dis-
posed on a work supporting table regardless
of the degree of irregularity of the base
supports 13 of such work.

We have provided by the jacks 14 inde-
pendently operable means, whereby portions
of the work 8 may be independently moved
vertically w'th respect to the work support-

ing table 4 to the end that, in the pump cas-
ing illustrated in the drawings, the pump

cylinders may be disposed with all ol their
axes parallel to the work suporting table 4
and parallel to the tool spindle 2. The jacks
14 may be of any suitable construction, and
are each shown ag comprising an externally
threaded elevating screw 15 and an inter-
nally threaded elevating nut 16. Preferably,
the screw 13 is provided at its lower end with
dowels 17 adapted to cooperate with aper-
tures 18 in the work supporting table 4,
whereby sa’d screw may be prevented from
rotation and from translatory, or bodily,
movement on said table. The nut 16 may be
provided with depressions 19 with which a
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suitable tool (not shown) may be employed
to rotate said nut to move the work verti-
cally.

The work 3 is engaged by the top 16°
(I'ig. 10) of each nut 16. In order that sub-
stantially the entire top 16* may engage the
work, regardless of non-parallelism of the
work 3 on the worle snpporting table 4, the
base 15* of the screw 15, which rests directly
on the table 4, is preferably rounded, where-
by the longitudinal axis of the jack 14 may
be maintained perpendicular to the adjacent
portion of the work 3 and thereby a large
area of contact obtained between the top 16
and the work 3. The apertures 18 are pref-
erably sufliciently Iarge to permit such lim-
‘ted pivotal movement of the jacks 14 about
the bases 15%, the clearance necessary for
such pivotal movement being, however, rela-

tively so small that such clearance is not °

shown in Figs. 3, 4 and 5.

Any suitable number of jacks 14 may be
employed, depending on the nature and
congtruction of the work 3. In the case of
the particular pump casing 3
the drawings, 1t has been found convenié
to dispose a jack 14 under cach of the four
supports 13.

We have also provided means for adjust-
ing the work laterally. Thus we have pro-
vided the centering brackets 20 which may
he disposed on the work supporting tahle
and which are provided with bosses 21,
through which are shown extending a plu-
rality of threaded horizontal apertures 22.
The apertures 22 arce adapted to receive ad-
justing serews 23 provided with suitable
knobs 24. The brackets 20 may be main-
tained in rigid position upon the work sup-
porting table 4 by means of shouldered bolts
25, slidable in the grooves 26 and engaging
the upper surface 27 of said grooves. The
shouldered bolts 25 extend through slotted
apertures 33 in the brackets and cooperate
with nuts 28 to maintain the brackets in
rigid position with the bosses 21 adjacent
the respective base supports 13. The holis
25 may be prevented from turning by kevs
29 engaging in slots in the apertures 33 and
i the bolts 25. Tt will he seen that by
turning the Jknob 24 the work mnay be moved
laterally. The adjusting screws 23 may be
disposed in the aperture 22 most convenient
to cooperate with the particular work to be
adjusted. While the brackets 20 are shown
as extending longitudinally of the work sup-
porting table and grinding machine, it will
he understood that said brackets may, if
desired, he disposed transversely {hereof,
depending on the particular work to be
mounted and the convenience of operation
in any particalar case. The bosses 21 are
shown as raised so that the adjusting screws
23 may more readily engage with the sup-
ports 13.
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- We have also shown & canvenient clamp-

¥

g means which imay be peadily employed

to-firmly loek the work in: the desired pasi-

tion ‘attained by the above deseribed means

for moving the work vertically and lateral-

ly.. This clamping neans is shown as-com-
prising a-clanep-bar 30 having apertures 31

disposed'to cooperate ‘with the bolts 25, the:

said clamp bar being adapted to: extend over
each cf a pair of base supports 13.. Pref-
erably, the clamp bar may be depressed at
the central: portion thereof, whereby shorter
bolts 25 may be employed. Nuts 32 may

- be‘employed to firmly maintain the clamp

I5
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bars 30 in position. : R
"To assist iniaccurately dispesing a pump
casing 3 or the like upon the work suppert-

ing table 4with the cylinders thereof in

alignment with the grinding wheel spindle

"2, centering-means-may ‘be provided remote

from the grinding wheel spindle. Thus, the
standard 36 extends upwardly from the car-
rier ‘bed 6. A longitudinally disposed ro-

tatable shaft 37, which 1s supported: by the
' standard 36, carries-an adjustable radial in-

dicator arm 38, which ‘may be employed to

_properly center the end of the pump .cylin-

der remote from the grinding wheel spindle.
The pump-cylinder adjacent to the grinding

" wheel' spindle: -may ‘be centered by slowly

moving the grinding wheel spindle about

its-orbital axis or by removing the grinding

wheel 5 -and substituting -therefor. a- suitable
indicator arm .89 (Fig.2)  similar to the arm

5 38: To align the cylinders of a pump cas-

ing with ‘the grinding wheel -spindle, the
pump rcasing 3 -may:bBe:moved vertically and
laterally by turning the:eranks 12 and 11
respectively and the final-adjustment to eor-

rect for irregularities’ in‘the-base supports
13- may be readily -and’ accurately made by

the above-described means- contemplated by

our invention: . ‘
“It-will thus'be seen that we have provided

a sitple; yet effective, combination: of parts,

 whereby work of irregular-shape or struc-
"ture may be accuratély-disposed and main-
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L n-desired

tained in desired pesition on the work sup-
porting table of a machine-tool mechanism

of. ‘ ‘ : ,
It will furthermore:be understood-that by
means contemplated ‘by our present:inven-

tion, the machining or grinding of work"
‘ may-be much more accurately accomplished
than heretofore.
~of structures' comprising aligned cylinders,’

Furthérmore, in"the case

such cylinders may be machined or-ground

each-in accurate alignment with the other,

thereby deriving -many benefits where such

< gecurate-alignment'is especially desirable.

Furthermore, ‘it ‘is to be understood that
the -particular forms of ‘apparatus shown

and described are presented for purposes of
explanation and: illustration-and that vari-’

rélation to the tool spindle-there- - epend ! I
o : - table:to individually vertically adjust at least

3

ous modificatiens: of said apparatus can be
made; without departing from our invention
ag:defined-in the appended:claims;
‘What we elaim is: o ,
1. 'The combination: with. a- grinding ma-
chine having a carrier bed, a grinding wheel

spindle rotatable about its own axis and in

an .orbital’ path: about. an axis eccentric to.

its .own; and means for causing relative ye-
ciprocation ‘between said carrier bed and
spindle: longitudinally -of said spindle, of
means: for disposing work having a cylinder
to ‘be -ground 1n desired cooperative relation

to.said grinding wheel spindle, said means -

comprising. -4 -work supporting = table

‘mounted: on said carrier bed and arranged

to:carry said work, pivotal supporting means
for swinging said table in a horizontal plane
to- predetermined desived rotative positions,
mesns . for adjusting said table ‘in a hori:
zontal plane transversely of the grinding

‘wheel spindle; independent means mounted

on said. work supporting table adjacent op-
posed. sides of work to adjust the work lat-
erally on said table, and independent adjust-
able means: on:said. table to individually ver-
tically adjust at least three spaced portions
of said work: with respect to said:table.

-2, The combination withi a grinding mia-

chine having a-carrier bed, a grinding wheel '

spindle: rotatable about its.own axis and in
an.‘orbital path abeut an axis eccentric to

30:
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its own, and means for causing relative re-.

ciprocation ‘between- said. -carrier  bed and
spindle longitudinally. of said spindle, of-

means-for disposing work having ‘a cylinder-

to be ground in desired cooeprative relation
to-said grinding wheel spindle, said ‘means
comprising a work supporting table mounted
on:said carrier ‘bed and arranged to carry

Lao
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saili -work, pivotal supporting means for -

swinging said table in a horizontal plane to

predetermined desired rotative- position,

“means for adjusting said table in a hori-

zontal plane transversely of tlie - grinding
whieeél-spindle, means‘for adjusting said table
vertically, saidi means being arranged to
maintain said-table in desired vertically ad-

justed-position: during a grinding operation,

and independent adjustable means on said

three spaced portions. of said work with
respect to-said table. ‘

- 3. The combination with a grinding ma-
chine having a carrier-bed, a grinding wheel
spindle rotatable ‘about its own axis and in
an orbital path about an axis eccentric to its
own, and- means for causing relative recip-
rocation between said carrier bed and spin-

dle longitudinally of said spindle, of means.

for disposing work having a cylinder to be
ground .in desired cooperative relation to

i10
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said " grinding wheel spindle, said  means: -

comprising a work supporting »
mounted on said carrier bed and arranged

table
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to carry said work, pivotal supporting means
for swinging said table in a horizontal plane
to set positions spaced 180 degrees apart,
means for adjusting said table in a hori-
zontal plane transversely of the grinding
wheel spindle, means for adjusting said table
vertically, said means being arranged to
maintain said table in desived vertically ad-
justed position during a grinding operation,
independent means mounted on said work
supporting table adjacent opposed sides of
said work to adjust the work laterally on
¢aid table, and independent adjustable
means on said table to individually verti-
cally adjust at least three spaced portions of
said work with respect to said table.

4. The combination with a machine tool
having an adjustable work supporting table,
of means for readily and accurately dispos-
ing and maintaining work in desired posi-
tion on said table, said means comprising
in combination, at least three individually
vertically adjustable jacks cooperable with
spaced portions of work adjacent opposed
sides thereof, said jacks being removably se-
cured to said table and disposed on said table
intermediate said table and work. clamping
bars arranged to cooperate with spaced por-
tions of said work adjacent opposed sides
thereof, and means removably secured to
said table arranged to hold said clamping
bars securely against said work in adjusted
position.

5. The combination with a machine tool
having an adjustable work supporting table.
of means for readily and accurately dis-
posing and maintaining work in desired
position on said table, said means compris-
g, in combination, brackets disposed on
sald table adjacent opposed sides of the
work to be operated upon, means for remov-
ably securing said brackets to said table,
means carried by said brackets for cooperat-
ing with portions of said work to individ-
ually move said portions for adjustment
Jaterally of said table, clamping bars carried
by said means securing said brackets to the
table, said clamping bars being arranged to
cooperate with said work adjacent the por-
tions eneaged by the lateral adjusting
means, means for holding said clamping
bars securely against said work in adjust-d
position. each set of clamping bars and
braclzets being removable together from said
work supporting table.

6. The combination with a machine tool
having an adjustable work supporting table,
of means for readily and accurately dispos-
ing and maintaining work in desired position
on said table, said means comprising, in com-
bination. at least three individually verti-
allv adjustable jacks disposed on and ve-
movably sccured to sald table and disposed
intermediate said table and spaced portions
of the work, brackets disposed on said table

1,682,472

adjacent opposed sides of the work, means
for removably securing said brackets to said
table, means carried by said brackets for
cooperating with portions of said work to
individually move said portions for adjust-
ment laterally of said table, clamping bars
earried by sud means securing said brackets
to the table, said clamping bars being ar-
ranged to cooperate with said work adjacent
the portions engaged by the lateral adjust-
ing means. means for holding said clamping
bars securely against said work in adjusted
position, each set of clamping bars and
brackets being removable together from said
work supperting table.

7. The method of grinding the interior
walls of a easing containing a pair of Jongi-
tudinally digposed eyvlinders to obtain longi-
tudinally aligned eylindrieal surfaces having
a desired common axis, by o grinding wheel
rotatable on its own horizontal axiz and
orbitally about a horizontal axis eccentric
to its own, which method comprises dispos-
ing sald casing on a support adjacent said
grinding wheel, bodily adjusting said sup-
port and casing longitudinally and laterally
of the grinding wheel spindle to approxi-
mately dispose said eylinders with the de-
sired common axis of the surfaces to be
ground in longitudinal aligninent with said
cecentriec  axis, independently  adjusting
spaced portions of said casing vertically and
horizontally with respect to said support to
acenrately position said desived common axis
with respect to the eccentric axis of the
spindle, grinding the eylinder adjacent the
grinding wheel, swinging the support in a
horizontal plane through 180 degrees, and
grinding the other eylinder.

8. The method of grinding the interior
walls of a casing containing a pair of longi-
tudinally disposed cylinders to obtain longi-
tudinally aligned cylindrical surfaces aving
a desired common axis, by a grinding wheel
rotatable about its own horizontal axis and
orbitally about a horizontal axis cceentric
to its own, the ends of said eylinders at the
outer ends of said casing being suitably
marked to indicate the position of said de-
sired common axis, which method comprises
disposing said casing on a support adjacent
said grinding wheel, bodily adjusting said
support and casing laterally and vertieally
to approximately dispose said cylinders with
the desired common axis of the surfaces to
be ground, as indicated by said markings on
said cylinders, in longitudinal alignment
with spaced indicators carried by the ma-
chine indicating the axis of orbital movement
of said grinding wheel, independently ad-
justing spaced portions of said casing verti-
-ally with respect to said support to accu-
rately position said desired common axig
of said cylinders with respect to said indi-
cated eccentric axis of the spindle, grinding
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the cylinder adjacent the grinding wheel,
swinging the support in a horizontal plane
through 180 degrees, and grinding the other
cylinder.

9. The method of grinding the interior
walls of a casing containing a pair of longi-
tudinally disposed cylinders to obtain lengi-
tudinally aligned cylindrical surfaces hav-
ing a desired common axis, by a grinding
wheel rotatable about its own horizontal axis
and orbitally about a horizontal axis ec-
centric to its own, the ends of said cylinders
at the outer ends of said casing being suit-
ably marked to indicate the position of said
desired common axis, which method com-
prises disposing said casing on a support ad-
jacent said grinding wheel, bodily adjust-
ing said support and casing laterally and
vertically to approximately dispose said
cylinders. with the desired common axis of
the surfaces to be ground, as-indicated by
said markings:on said cylinders, in longi-
tudinal alignment with said eccentric axis,
independently adjusting spaced. portions of
said casing vertically and horizontally with
respect . to said support to accurately posi-
tion said desired common axis of said cylin-
ders with respect to said eccentric axis of
the spindle, and grinding said cylinders.

10. The method of grinding the interior
walls of a casing containing a pair of longi-
tudinally disposed cylinders to obtain longi-
tudinally aligned cylindrical surfaces hav-
ing a desired common axis, by a grinding
wheel rotatable on its own horizontal axis
and orbitally about a horizontal axis éccen-
tric to its own, which method comprises
disposing said casing on a support adja-
cent said grinding wheel, bodily adjusting
said support and casing longitudinally and
laterally of the grinding wheel spindle to
approximately dispose said- cylinders with

the desired common axis of the surfaces to

be ground in longitudinal alignment with
said eccentric axis, independently adjusting

‘spaced portions of said casing horizontally

with ‘respect to said support to accurately
position said desired common axis with re-
spect to the eccentric axis of the spindle,
grinding the cylinder adjacent the grinding
wheel, swinging the support in a horizontal
plane and disposing the second cylinder ad-
Jacent the grinding wheel in grinding posi-
tion, and grinding said last named cylinder.

11. The combination with a grinding ma-
chine having a carrier bed, a grinding wheel
spindle rotatable about its own axis and in
an orbital path about an axis eccentric to

its own, and means for causing relative re-

ciprocation between said carrier bed and
spindle longitudinally of said spindle, of
means for disposing work having ‘a cylin-
der to be ground in desired cooperative rela-
tion to said grinding wheel spindle, said
means comprising a_work supporting table
mounted on said carrier bed and arranged to
carry said work, pivotal supporting means
for swinging said table in a horizontal plane
to predetermined desired rotative positions,
means for moving said table in a horizontal
plane transversely of the grinding wheel
spindle, and independent means mounted
on: said ‘work supporting table at each end
portion of the work to adjust the ends of
said worl laterally, whereby said work may
be disposed with the axis of the cylinder to
be ground therein in'accurate longitudinal
alignment with the axis of the grinding
wheel spindle. :
In testimony whereof we affix our signa-
tures. :
WILLITAM J. BAUMBERGER.
HENRY H. YERK. ‘
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