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WILLIAM F. LOMASNEY, OF SCHENECTAD? NEW YOREK, ASSIGNOR OF TWO-
THIRDS TO CLARENCE HEATLY AI\D JAMES R. HOWGATE, OF SCHENEC:

TADY, NEVV YORK.

GR!\ND_INGEMAC-HI'NE.
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Application flled January 6, 1903.f Serial No, 138,000, (No model.

To all whom it may concerw:
Beitknownthat ], WILLIAM F. LOMASNEY
a citizen of the Unlted States, residing at
Schenectady, county of Schenectady, and
5 State of New York, have invented certain.
new and useful Improvements in Grinding-
Machines, of which the following is a spemﬁ-
cation.
The invention relates fo such improyve-
to ments; and it consists of the novel construe-
tion and combination of parts hereinafter de-
seribed and subsequently claimed.
Reference may be had to the accompany-
ing drawings, and the reference characters
i5 mdrked theleon, which form a part of this
specification.
Similar characters refer to similar parts in
the several figures.
Figurel of the drawings is a top plan view
20 of mylmproved grinding-machine. Tig. 2 is’
acentral vertical lonaltudmal section through
the grinding-tool and its suppontmfr and op-
eratmcr mechamsm taken on the broken line
22in Fw 1. Fig. 3 is a vertical cross-sec-
25 tion mken on the broken line 3 3 in Fig. 2.
Fig. 4 is a view, partly in side elevation a,nd
paxtly in vertical section, taken on the broken
line 4 4 in Fig. 1, of the machlne shown there-
in. Fig.5isa Yiew in side elevation of the
30 upper end of one form of work-holder, show--
ing a milling-cutter supported thereupon and
held in a selected position of rotative adjust-’
ment by means of a cateh-bolt mounted upon
the work-holder. Fig. 6is a top plan view of
35 the catch-bolt and a portion of the work en-
gaged thereby shown in Fig. 5. Fig. 7is a
hOI‘l?Othl longitudinal seetlon of the cateh-
bolt and the hOUSHIf" therefor. Fig. 8isaver-
tieal seetion taken on the bloken line 8 8§ in
40 Fig. 4. Fig. 9 is aview, partly in side eleva-
t10n and partly in vertical section,of the grind-
ing-tool, a portion of the turret, the oqcllla-
tory head block mounted theleupon and a
different formof work-holder from thatshown
45 inthe preceding figures. Fig.10isa top plan
view of the same. Fig. 11isa horizontal sec-
tion taken on the broken line 11 11in Fig. 9.
Fig. 12 is a'vertical cross-section taken on the
broken line 12 12 in Fig. 9. Fig. 13 is a ver-

5o tical cross-section taken on the broken line
13 18 in Fig. 10.

ean berotated, all in the usual manner,

-erating spindle 5.
‘lmparted to the carriage in'any known man-

The inveiition relates more particularly to
machines for dressing or sharpening milling-

“cutters.and work of a like nature by Qub]ect-

ing the same to the action of an emery-wheel 5§
orothertool adapted for the work under treat-

"ment.

The principal object of the invention is to
facilitute the presentation of the work to the

“toolin different positions necessary to secure 6o
. the desired action of the tool thereupon.

Other objects of the invention will appear

“in connection with the following description.

_The invention is partleuldrly adapted for
machines for sharpening or dressing the teeth o5
of milling-cuttérs of various kinds and the
drawings illustrate the invention applied to

-a machme of this kind.

Referring to the first eight figures of the
drawings, 1 represents the frame of the ma- 70
chine,provided in its upper end with bearings
for the spindle of the rotary tool 2, which
may be an ordinary emery-wheel. The ro-
tary tool may .be of any known form and ro-
tary movements may be imparted thereto in 73
any known manner. The work-supporting
bed 3 is mounted to slide vertically upon the
frame of the machine and can be adjust-

‘ably moved toward and from the tool by

means of the nut 4, fixed to said bed and fit- 8o

‘ting the vertical screw-spindle 5, rotatively

monnted iz bearings on the frame of the ma-

“¢hine and plowded with a bevel-gear connec-
“tion 6 with the horizontal shaft 7, havm<r fixed

thereon the hand-wheel 8, Whereby said shaft 85
The
bed may be md;u%tably moved toward and
from the toolin any other known manner. The
bed isprovided with a slideway 9 for the ear-

-riage 10, which is capable of slide movements 9o

alonv the bed toward and-from the bed- -0p-
Slide movewments can be

ner, as by the screw- spmdle 11, rotatory in

& beaund 12 on the bed and held thereby 93
against 10n01tud1na1 movement, and anut 13,
ﬁxed to sald carriage and ﬁtmng said .spmdle-
The carriage may be locked in adjusted po-
sition by means of the voke 14; which em-
braces the spindle 11 and is eaused to bind r1oo
thereupon by engagement with the hub of the
hand - wheel 15, havmo a Serew conneetlon




=13

10

I5

20

25

30

40

45

50

6o

65

. form.

«y
Pt]

with the spindle 16, projecting from the nut
13. The carriage is provided with a slideway
17 for the slide 18, capable of slide move-
ments in a line at right angles to the line of
movement of the carriage upon the bed.
Slide movements may beimparted tosaid slide
upon the carriage in any known manner, as
by a nut 19, fixed upon the slide and fitting
the serew-spindle 20, capable of rotation with-
outlongitudinal movement upon the carriage.
The slide is thus rendered capable of a uni-
versal adjustable movement in a single plane
upon the bed. The slide is provided with a
yoke-form upward projection 21, adapted to
receive a turret-supporting head 22, upon
which is mounted a rotary turret 23. The
turret-supporting head is oscillatory upon the
horizontal shaft 24, mounted upon the yoke
21, and means are provided for locking the
head in selected positions of rotative adjust-
ment, consisting of a bolt 25, inserted through
one arm of theyoke 21 into the nut 26, fitting
an annular undercut groove 27, formed in a
side of the head concentrie with its axis of os-
cillation. The turret 23 is mounted upon said
head to rotate upon an axis at right angles to
the shaft 24 or to the axis of oscillation of said
head. Theturret maybelocked in selected po-
sitions of rotative adjustment upon the head
by meansof a bolt28,inserted through a flange
on said turret, overhanging an annular plane
surface on the head at right angles to the axis
of the turret into a nut 29, fitting an annular
undercut groove formed in said plane surface
on the head concentrically with the axis of
rotation of the turret. A plurality of such
bolt-and-nut connections may be employed,
if desired, whereby the turret may be securely
locked to the bead. The turret supports.a
head-block 30, mounted thereupon to oseil-
late upon the shaft 31 at right angles to the
axis of the turret, which shaft occupies a
plane parallel with the shaft 24 and is ad-
justable in said plane at different angles to
the shaft 24 by rotation of the turret. The
head-block may be locked in selected posi-
tions of rotative adjustment by means of a
bolt 40, inserted through an ear on the tnrret
into a nut 41, located in an undercut groove
in a side of the head-block, forming an arc
concentric with the axis of oscillation of the
head-block.

The head-block 30 is adapted to support a
work-holder, which may be of any known
I have shown one style of work-holder
in the form of a post or spindle 82, provided
with a screw-threaded end 33, adapted to
screw into a similarly-threaded socket in the
head-block. This spindle is adapted to re-
ceive a bored article, as a milling-catter 34,
the bore of which is of somewhat greater di-
ameter than said spindle. The outer end of

the spindle is provided with a cone-follower
36, adapted to enter the bore in the held ar-
ticle and force the articleagainstastop, which
may be an offsetting portion of the head-
block, and at the same time center the work

-another portion of the cutter to the tool.

727,981

upon the spindle. The cone 36 is yieldingly
held in engagement with the bored article by
means of the nut 37, applied to the screw-
threaded ounter end of the spindle, and the
spring 38, inserted between said nut and cone.
The article is thus held centeved upon the
spindle, while left free to be rotated there-
upon. The work-holder is thus adjuastable
upon two axes of oscillation or rotation at
right angles to each other and is also adjust-
able upon three axes of oscillation or rota-
tion, two of which (represented by the shafts
24 and 31) are at right angles to the- third,
(represented by the axis of the turret.) A
very wide range of rotative adjustment is
thus given to the work-holder thas mounted,
in addition to which the work-holder has a
universal adjustment in straight lines by rea-
son of the vertical movement of the bed, slide
movement of the carriage in one direction at
right angles to the movement of the bed, and
slide movement of the slide at right angles to
both the slide movement of the carriage and
the vertical movement of the bed. Itisthus
possible to present the work to the tool in
almost any conceivable position and is also
possible to impart to the work such move-
ment of reeiprocation and oscillation as will
cause portions of the article heing dressed to
traverse the .tool in straight or curved lines
in various directions. ‘

In dressing the teeth of a milling-cutter it
is necessary to secure the best results that
the successive teeth should be presented in
proecisely the same manner to the emery-wheel
or dressing-tool. To facilitate such a result,
I provide a catech-bolt- mounted upon a suit-
able suppert and adapted to interlock with
the suceessive teeth of the supported article
when rotated. I have shown the catch-bolt
45, controlled by spring 46, mounted in the
housing 47, adjustable longitudinally upon
the arm 48 and adapted to be locked in ad-
justed positions upon said arm by means of
the bolt 49, the arm 48 being mounted upon
the work-holder preferably by means of an
adjustable hinge connection, as shown at 50,
capable of being locked in adjusted position
by means of the bolt 51. The catch-bolt can
thus be adjusted in position to interlock with
a tooth of the milling-cutter held by the work-
holder and forms a positive stop for the face
of the tooth, and when so adjusted will by
engagement of its beveled end with the hev-
eled backs of the several teeth yield to per-
mit each tooth to slip past the bolt as the cut-
ter is rotated by the hand of the operator to
present the teeth suceessively to the tool, and
when a teoth has thus slipped past the bolt
the latter is immediately projected by its
spring into position to form a positive stop,
against which the face of said tooth can be
held during the presentation of a tooth in
By
means of the hinged connection 50 the catch-
bolt can be adjusted toengage a tooth on the
cutter diametrically opposite the tooth being
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acted upon by the tool or at any intermediate
angle thereto, as may be most convenient for
the operator. '

The work-holder above described is more
particularly adapted for holding disk cutters.
I have shown in Figs. 9 to 12 a form of work-
holder more particularly adapted for ball cut-
ters or cutters having. ‘spherical surfaces.
This style of work-holder comprises an off-
set frame mounted upon the head-block 30
in place of the post or spindle 32, said frame
being preferably adapted to rotate upon said
head-block on an axis at right angles to the
axis of oseillation of the head block, and hav-
ing an overhanging work-holding arm pref-
erably shlftable transverse]y of the axis of
rotation of the frame. This frame comprises
a pair of parallel members 55 and 56, with ad-
justable sliding connections therebetween lo-
cated at one side of the axis of rotation of the
frame. The member 55 is adapted to be se-
cured to the head-block by means of a serew
57 inserted through a plain aperture in one
end thereof into the screw-threaded socket in
the head-block, the outer end of said member

being of spindle form and provided with a

pair of split sleeves 58, clamped thereon by
means of bolts 63 and having split bearings
59, adapted to receive the transverse sliding
members 60, connected with the respective
split sleeve 61, clamped upon the member
56 by means of the bolts 62. The inuner-end

‘of the member 56 projects beyond the sleeves

61 to form an overhanging arm adapted to
serveasawork-holder. Byloosening the bolts
62 the member 56 may be reciprocated through
the sleeves 61 to vary the overhang of sucharm
toaccommodate the device to work of different
styles. The arm can thus be made tosoover-
hang the axis of rotation of the frame, which
is the axis of the screw or bolt 57, that when
an article is held upon said arm the axis of ro-
tation of the frame and held article will pass
through said article. By loosening the bolts
63 the members 56 and 60 can he recked upon
the member 55 to shift the overhanging work-
holding arm transversely of the axis of rota-
tion of the frame. When said arm has been
shifted to one sideé or the other of said axis,
rotary movements of the frame will impart to
the work held by said arm a rotary move-
ment upon an axis located within and to one
side of the center of the held article.
swinging or rotative movement of this work-
holding frame while the held article is in
contact with the emery-wheel will cause the
grinding or dressing of convexed surfaces on
said article when the axis of rotation occu-
pies a position in front of the emery-wheel
and the grinding of ‘concaved surfaces there-
on when the axis of rotation passes through
or in rear of said wheel.

The work-holder shown in Figs. 9 and 10

comprises a cone 65, fixéd upon the over-
hanging arm of member 56 and the movable
cone 66, fixed upon the inner end of spindle
67, reciprocatory through the member 56,

A

o
<

which isin the form of a sleeve. The spindle
67 is provided with a screw-threaded outer
end adapted to receive a hand-nuf 68, where-
by the spindle may be operated to move the
cone 66 toward the cone 65 to cause the ex-
pansion of the split sleeve 69, within the op-
posite ends of which said cones are respec-
tively inserted. The split sleeve when con-
tracted is adapted to loosely occupy the bore
of the milling-cutter or like article and when
expanded is adapted to tightly fill said bore

‘and hold the article securely in position.

As a means for accurately determmlng the
radius of curvature imparted to the surface
dressed or ground by the emery-wheel I have
shown an arm 70, provided with a graduated

scale and pivotally mounted upon the stud 71,
85
bolt 57 and in axial line therewith, whereby '

'gaid arm is adapted to swing upon the same

projecting from the upper end of the serew-

axis as the work-holding frame. The arm 70
is provided with a slldm" split index-sleeve
72, adapted to be clamped thereupon in ad-

,]ust:ed positions by means of the screw 73 and -

provided with a split bearing 74, adapted to
receive the index-rod 75, having an offset end
76. The scale is so arranged that the read-
ing of the position of the index-sleeve cor-
rectly indicates the distance of the offset end
76 of the index-rod from the axis of rotation
of the work-holding frame. In makingready
for the grinding opera,tlon the sleeve 72 is set
for the desn‘ed radlus of curvature,. and the
work-holding member 56 is moved through
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the sleeves 61 until the portion of the held .

article to be ground is caused to engage the.

offset end 76 of the index-rod. The index- .

rod, index-sleeve, and arm 70 may be removed
durmg the grinding operation when desired.

105

In dundmd cer tam kinds of work it is de-

sn*able to have the emery-wheel gunickly trav-
erse the plane surface of the article under
treatment.
imparting to the emery-wheel reciprocating
movements on straight lines, as well as ro-
tary movements. The wheel is fixed upon

the inner end of a spindle 80, capable of lon-.
gitudinal slide movements. through a sleeve
81, rotatively supported in divided bearings

82 on the upper end of the frame of the ma-
chine, to which sleeve rotary movements are
imparted by a belt (not shown) through the
pulley 84, fixed upon said sleeve by a pin or
screw 33, "which also passes through and fits
an e]on«rated slot 86 in -the tool- spmdle 80,
wher eby the pulley, sleeve, and spindle are
connected to rotate in unison, while recipro-
cating movements of the spindle within the

I therefore provide means for

110
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sleeve are permitted. - The sleeve 81 is pro- .

vided with a biconical bearing - flange 86,

adapted to fit a corresponding grooveln a dl-‘_'

from longitudina,l movement, and wear upon

.said bearing-flange.can be taken up by tight-
.ening the bolts 87, whereby-the parts of the

vided bearing 82, whereby said sleeve is held

130

d1v1ded bearing are held togetherand clampedv ‘

upon said. sleeve. The outer end of the spin--
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dle 80 is provided with a radial aperture,
within which is inserted an end of the spin-
dle 89, upon which the spindle 80 is adapted
to freely turn, said spindles being rotatively
connected together by means of a pin 90, in-
serted through the spindle 80 and occupying
a peripheral groove 91 in the spindle 89. An
oil-passage 92 permits the admission of a lu-
bricant between the engaging surfacesof said
spindles. The spindle 89 is fixed upon an
arm 93 reciprocatory in a slide-bearing 94 and
is adapted to be operated by a lever-handle
95 in the usual manner to impart slide move-
ments to the tool-spindle. The slide-bearing
94 is vertically adjustable upon a post 96,
erected from thearm 97, fixed upon the frame
of the machine. The slide-bearing 94 may
be locked in selected positions of vertical ad-
Jjustment by means of the set-screw 98, such
adjustment permitting the perfect alinement
of the axes of the spindles 80 and 89 regard-
less of wear upon the bearing-surface of the
sleeve 81, which would tend to cause the axis
of the spindle 80 to occupy a lower plane.
The sleeve 80 is provided exteriorly of the
bearing 82 with a flange 100, and a packing-
ring 101 is inserted and held between said
flange and the adjacent bearing to prevent
the entry of grit from the emery-wheel with-
in the bearing for the sleeve 81. The pulley
84 serves the function of a like flange on the
other side of the bearing, the packing-ring
102 being held between said pulley and the
adjacent bearing.

The bearings for the grinding-tool are pref-
erably mounted on a yoke 104, supported
upon the frame of the machine and adapted
to rotate thereupon upon a vertical axis, as
upon the pivot-bolt 105, in the usual manner.

What 1 claim as new, and desire to secure
by Letters Patent, is—

1. In a machine of the class described, the
combination with a tool; of a work-holder os-
cillatory upon three axes two of which occupy
parallel planes at right angles to the third,
one of said two being adjustable in its plane
at different angles to the other.

2. In a machine of the class described, the
combination with a tool; and a bed adjacent
thereto; of a slide universally adjustable in
a single plana upon said bed; and a work-
holder mounted upon said slide and oscilla-
tory thereupon on two axes at right angles
to each other.

3. In a machine of the class described, the
combination with a tool; and a bed adjacent
thereto; of a slide universally adjustable in
a single plane upon said bed; and a work-
holder mounted upon said slide and oscilla-
tory thereupon on three axes two of which
oceupy parallel planes at right angles to the
third.

4. In a machine of the class described, the
combination with a tool; and a bed adjacent
thereto; of a slide universally adjustable in
a single plane upon said bed; and a work-

-holder mounted upon said slide and osecilla-
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tory thereupon on three axes two of which
occupy parallel planes at right angles to the
third, one of said two being adjustable in its
plane at different angles to the third.

5. In a machine of the class described, the
combination with a tool; of a bed adjacent
thereto; a slide universally adjustable in a
single plane upon said bed; a turret; a turret-
supporting head mounted upon said slide to
oscillate upon an axis at right angles to the
axis of the turret; and awork-holder mount-
ed on said turret and oscillatory thereupon
on an axis at right angles to the axis of the
turret. .

6. In a machine of the class described, the
combination with a tool; a bed; and means for
adjustably moving said bed toward and from
said tool; of a work - holder mounted upon
said 'bed and osecillatory thereupon on two
axes at right angles to each other.

7. In a machine of the class described, the
combination with a tool; a bed ; and means for
adjustably moving said bed toward and from
said tool; of a work - holder mounted upon
said bed and oscillatory thereupon on two
axes occupying parallel planes one of which
axes isadjustable in its plane at different an-
gles relatively to the other.

8. In a machine of the c¢lass described, the
combination with a tool; a bed; and means for
adjustably moving said bed toward and from
said tool; of a work - holder mounted upon
said bed and oscillatory thereupon on three
axes, two of which oeccupy parallel planes at
right angles to the third.

9. In a machine of the class described, the
combination with a tool; abed; and means for
adjustably moving said bed toward and from
said tool; of a work - holder mounted upon
said bed and oscillatory thereupon on three
axes, two of which occupy parallel planes at
right angles to the third, one of said two be-
ing adjustable in its plane at different angles
to the other,

10. In a machine of the class described, the
combination with a tool; a bed ; and means for
adjustably moving the bed toward and from
the tool; of a slide universally adjustable in
a single plane upon said bed; and a work-
holder mounted upon said slide and oseilla-
tory thereupon on two axes at right angles to
each other.

11. In a machine of the class deseribed, the
combination with a tool; a bed; and means for
adjustably moving the bed toward and from
the tool; of a slide universally adjustable in
a single plane upon said bed; and a work-
holder mounted upon said slide and oscilla-
tory thereupon on two axes occupying paral-
lel planes one of which axes is adjustable in
its plane at different angles relatively to the
other.

12. Ina machine of the class described, the
combination withatool; a bed; and means for
adjustably moving the bed toward and from
the tool; of a slide universally adjustable in
a single plane upon said Led; and a work-

70

8o

85

Qo

100

105

I10

115

120

130



5

727,981 S 5

holder mounted upon said slide and oscilla-

tory thereupon on three axes, two of which oc-
cupy parallel planes at rwht angles to the
third.

18. Inamachine of the class described, the
combination with a tool; a bed ; and means for
adjustably moving the bed toward and from

* the tool; of a slide universally adjustable in
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a smdle plane upon said bed; and a work-
holder mounted upon said slide and oscilla-
tory therenpon on three axes, two of which oe-
cupy parallel. planes at right angles to the

third, one of said two bemcr adJusLable in its

plane at different angles t0 tho other.

14. In a machine of the class described, the
combination with a tool; a bed; and means for
adjustably moving the bed toward and {from
the tool; of a slide universally adjustable in
a single plane upon said bed; a turret; a tur-
ret-supporting head mounted upon said slide
to oscillate upon an axis at right angles to the
axisof the turret; and a work- holder mounted
on said turret and oscillatory thereupon on an
axis at right angles to the axis of the turret.

15. In a machine of the class deseribed, the
combination with a tool; and a bed adjacent
thereto; of a turret mounted upon said bed; a
head- block mounted upon said turret to oscll-
late thereupon. on an axis'at right angles to
the axis of the turret; an offset fr ame mount-
ed upon said hea;d-bloek to rotate thereupon
on an axis at right angles to the axis of oscil-
lation of said head-block, and having an over-
hanging work-holding arm. '

16. In a machine of the class described, the
combination with a tool; a bed adjacent there-
to; and a slide adJustably mounted on said
bed of a turret mounted upon said slide; a
head ‘block mounted upon said turret to osell-
late theleupou on an axis at right angles to
the axis of the turret; and an offset frame
mounted upon said head block torotate there-
upon on an axis at right angles to the axis of
oscillation of said head- block and having an
overhanouncr work-holding arm.

Tn a machine of the class described, the
combination with a tool; and a bed adjacent

" thereto; of a turret; a turret-supporting head
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mounted upon said bed to oscillate therenpon
on an axis at right angles to the axis of the
turret; a head-block mounted upon said tur-
ret to oscillate thereupon on an axis at right
angles to the axis of the turret; and an offset
frame mounted upon said head block to ro-
tate thereupon on an axis at right angles to
the axis of oscillation of said head block, and
having an overhanging work-holding arm.
18. In a machine of the class deseribed, the
combination with a tool; a bed ad jacent there-
to; and a slide adJustably mounted upon said
bed of a turret; a turret-supporting head

mounted upon sald slide to oscillate there- |,

upon on an axis at right angles to the axis
of theturret; a head-block mo unted upon said
turret to osc1llabe thereupon on an axis at
right angles to the axis of the turret; and an
offset frame mounted upon said head block.to

rotate therenpon on an axis at right angles to
the axis of oscillation of said head-block, and
having an overhanging work-holding arm,
19. In a machine of the class described, the
combination with a tool; a bed adjacent there-
to; and aslide universally adjustable in'a sin-

- gle plane upon said bed; of a turret; a turret-

supporting head mounted upon said slide to
oscillate thereupon on an axis at right angles
to the axis of the turret; a head-block mount-
ed upon said turret to oscillate thereupon on
an axis at right angles to the axis of the tur-
ret; and an offset frame mounted upon said
head-block to rotate thereupon on an axis at
right angles to the axis of oscillation of said

| head-block,and havingan overhanginvwork-

holding arm.

20. Ina machine of the class deseribed, the
combination with a tool; a bed; and means
for adjustably moving said bed toward and
from said tool; of a turret; a turret-support-
ing head mounted upon said bed to oscillate
thereupon on an axis at right angles to the
axis of the turret; a head -block mounted
upon said turret; and an offset frame mount-
ed upon said head-block to rotate thereupon
on an axis at right angles to the axis of os-
cillation of said head-block, and having an
overhanging work-holding arm.

21. Inamachine of the class deseribed, the
combination with a tool; a bed; and means
for adjustably moving said bed toward and
from the tool; of a slide adjustably mounted
upon said bed; aturret; a tarret-supporting
head mounted ‘upon said slide to -oscillate
thereupon on an axis at right angles to the
axis of the turret; a head- bloek mounted upon
said turret to oscxllate thereupon on an axis

 at right angles to the axis of the turret; and
an oﬁset frame mounted upon said head- block

and having an overhanamu work - holding
arm.

22. In a machine of the class described, the
combination with a tool; a.bed; and means

for adjustably moving said bed toward and

from the tool; of a slide universally adjust-
ablein a single plane upon said bed; of a tur-
ret; a turret-supporting head mounted nupon
said slide to oscillate thereupon on an-axis at
right angles to the axis of the turref; a head-
block mounted upon said slide to oscillate

“thereupon on an axis at right angles to the

axis of the turret; and an offset frame mount-
ed upon said head-block and having an over-

.hanging work-holding arm.

23. Ina machine of the class described, the
combination with a tool; and a bed adjacent
thereto; of a turret mounted upon said.bed;
a head-block mounted upon said turret to os-

-cillate thereupon on an axis at right. angles

to the axis of the turret; and an offset frame
mounted upon said head - block to rotate
thereupon on an axis at right angles to the
axis of oscillation of said head-block and hav-

.ing an overhanging work-holding arm shifé-
’ able transversely of theaxisof rotatlon of sa1d

frame.
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24. In a machine of the class deseribed, the
combination with a tool; and a bed adjacent
therefo; of an offset frame mounted upon said
bed to rotate thereupon and having a work-
holding overhanging arm shiftable trans-
versely of the axis of rotation of said frame.

25. In a machine of the class described, the
combination with a tool; and a bed adjacent
thereto; of a head-block mounted on said bed
to oscillate thereupon; and an offset frame
mounted uponsaid head-block torotate there-
upon on an axis at right angles to the axis of
oscillation of said head-block and having an
overhanging work-holding arm shiftable
transversely of the axis of rotation of said
frame.

26. In a machine of the class described, the
combination with a tool; and a bed adjacent
thereto; of a turret; a turret-supporting head
mounted upon said bed to oscillate thereupon
on an axis at right angles to the axis of the
turret; a head-block mounted upon said tur-
ret to oscillate thereupon on an axis at right
angles to the axis of the turret; and an offset
frame mounted upon said head-block to ro-
tate thereupon on an axis at right angles to
the axis of oscillation of said head-block, and
having an overhanging work-holding arm
shiftable transversely of the axis of rotation
of said frame.

27. In a machine of the class described, the
combination with a tool; a bed adjacent there-
to; and a slide adjustably mounted upon said
bed; of a turret; a turret-supporting head
mounted upon said slide to oscillate there-
upon on an axis at right angles to the axis of
the turret; a head-block mounted upon said
turret to oscillate thereupon on an axis at
right angles to the axis of the turret; and an
offset frame mounted upon said head-block to
rotate thereupon on an axis atright angles to
the axis of oseillation of said head-block and
having an overhanging work -holding arm
shiftable transversely of the axis of rotation
of said frame.

28. In a machine of the class described, the
combination with a tool; abed adjacent there-
to; and a slide universally adjustable in a sin-
gle plane upon said bed ; of a turret; a turret-
supporting head mounted upon said slide to
oscillate thereupon on an axis at right angles
to the axis of the turret; a head-block mount-
ed upon said turret to oscillate thereupon on
an axis at right angles to the axis of the tur-
ret; and an offset frame mounted upon said
head-block to rotate thereupon on an axis at
right angles to the axis of oscillation of said
head-block and having an overhanging work-
holding arm shiftable transversely of the axis
of rotation of said frame.

29. In a machine of the class described, the
combination with a tool; a bed; and means
for adjustably moving said bed toward and
from said tool; of a turret; a turret-supporting
head mounted uponsaid bed to oscillate there-
upononanaxisatrightanglestothe axisof the
turret; ahead-block mounted upon said tur-

ret; and an offset frame mounted upon said
head-block to rotate thereupon on an axis at
right angles to the axis of oscillation of said
head-block, and having anoverhanging work-
holding arm shiftable transversely of the axis
of rotation of said frame.

30. In a machine of the class described, the
combination with a tool; a bed; and means
for adjustably moving said bed toward and
from the tool; of a slide adjustably mounted
upon said bed; a turret; a turret-supporting
head mounted upon said slide to oscillate
thereupon on an axis at right angles to the
axis of the turret; and an offset frame mount-
ed upon said head-block and having an over-
hanging work-holding arm shiftable trans-
versely of the axis of rotation of said frame.

31. Ina machine of the class described, the
combination with a tool; a bed; and means
for adjustably moving said bed toward and
from the tool; of a slide universally adjust-
able in a single plane upon said bed; a tur-
ret; a turret-supporting head mounted upon
said slide to oscillate thereupon on an axisat
right angles to the axis of the turret; a head-
block mounted upon said slide to oscillate
thereupon on an axis at right angles to the
axis of the turret; and an offset frame mouni-
ed upon said head-block and having an over-
hanging work-holding arm shiftable trans-
versely of the axis of rotation of said frame.

32. In a machine of the class described, the
combination with a tool; and a bed adjacent
thereto; of a turret mounted upoun said bed;
a head-block mounted upon said turret to os-
cillate thereupon on an axis at right angles
to the axis of the turret; means for locking
certain of said members in selected positions
of rotative adjustment; and an offset frame
mounted upon said head-block and having an
overhanging work - holding arm shiftable
transversely of the axis of rotation of said
frame.

33. In a machine of the class deseribed, a
holder for bored articles comprising in com-
bination a spindle mounted upon a suitable
support and adapted to loosely occupy the
base of the held article; a stop engageable
with said article on one side; a cone on said
spindle insertible in the bore of said article
on its other side; and means for producing a
relative movement between said cone and
stop, substantially as described.

34. In a machine of the class described, a
holder for bored articles, comprising in com-
bination a spindle mounted upon a suitable
support; a split sleeve loosely inclosing said
spindle and insertible in the bore of the held
article; a pair of cones insertible within the
opposite ends of said split sleeve; and means
for moving one of said cones toward the other
to expand said split sleeve, substantially as
described.

35. In a machine of the class described, the
combination with a work-support; of a tool;
a tool-supporting spindle having a biconical
flange; a divided bearing for said spindle
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provided with a groove adapted to fit said
biconical flange; means for clamping the
flanged spindle between the bearing mem-
bers; and means for rotating said spindle,
substantially as deseribed.

36. In a machine ot the class described, the
combination with a work-support; of a tool;
a sleeve having an external biconical flange;
s divided bearing for said sleeve provided
with agrooveadapted to fit said flange; means
for clamping the flanged sleeve between the
bearing members; means for rotating said
sleeve; a tool-supporting spindle reciproca-
tory longitudinally within said sleeve and
connected to rotate therewith; and meaus for
reciprocating said spindle, substantially as
described.

37. In a machine of the class described, the
combination with a work-support; of an abra-
sive tool; a bearing; a tool-supporting spin-
dle rotatively mounted in said bearing and
having a biconical bearing-flange fitting a
corresponding groove therein; and a flange
located exteriorly of said bearing; means for
rotating said spindle; and a packing-ring held
between said exterior flange and said bear-
ing, substantially as deseribed.

38. In a machine of the class desecribed, the
combination with a work-support; of a tool;
a divided bearing; a sleeve having two ex-

7

ternal flanges, one located exteriorly of said
bearing and the other biconical in form and
fitting a corresponding groove therein; a pack-
ing-ring held between said outer flange and
bearing; means for clamping the flanged
sleeve between the bearing members; means
for rotating said sleeve; a tool-supporting
spindle reciprocatory longitudinally within
said sleeve and connected to rotate therewith;
and meansforreciprocating said spindle, sub-
stantially as described. '

39. In a machine of the clags described, the

combination with a work-support; of a tool;
a sleeve having an external biconical flange;
a divided bearing for said sleeve provided
with agroove adapted to fit said flange; means
for clamping the flanged sleeve between the
bearing members; means for rotating said
sleeve; a tool-supporting spindle reciproca-
tory longitudinally within said sleeve and
connected to rotate therewith; means for re-
ciprocating said spindle; and a vertically-ad-
justable slide-bearing for the outer-end of
said spindle, substantially as described.
In testimony whereof 1 have hereunto set
my hand this 18th day of December, 1902.
WILLIAM F. LOMASNEY.
Witnesses: :
RENSSELAER J. COOPER,
James C. COOPER.
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