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Ty all whoin it Mgy concern: _

Be it known that I, KDWARD RivETT, 2 clti-
son of the United States, and resident of
Brighton, Boston, county of Suflolk, State
of Massachusetts, have invented an lm-
provement 1n Grinding or Polishing Ma-

chines, of which the following description,

in connection with the qgccompanying draw-

ing, 1s a s]geciﬁca,tion, likke characters on the
drawing representing like parts.

This invention has for 1ts object the pro-
duction of a grinding or polishing machine
containing various novel features of con-
struction and arrangement whereby the
operation of the achine as a whole 1s 1m-
proved and 1ts adjustment and manipula-
tion readily and quickly effected.

My invention relates to that type of
orinding and polishing machine wherein the
orinding or polishing tool is mounted on 2
rotatable carrier oOr spindle, and the object
o be acted upon 1s mounted in a similar
manner, with means for offecting a relative

yeciprocation of the carriers longitudinally

-nd for varying the relative position of such
parts laterally.

In the present smbodiment of my Inven-
tion I have provided & plurality of carriers
or spindles, rotatably supported 1 & head
which is bodily movable with a carriage
adapted to be reciprocated automatically on
the usual bed or base of the machine, and

such head is also capable of manually-con-

trolled movement transversely to the car-
riage to bring mto operative position one or
another of the tools mounted on the carriers
or spindles. | |

By mounting on one carrier
ternal grinding or polishing, and upon an-
other carrier a tool for
polishing 1 am enabled, by the manually-
ontrolled shifting movement referred to,

to quickly position either tool for cooper-

the feed of the tool.

The various novel features of my 1nven-
con will be fully described in the subjoined
specification and particularly pointed out 1n
the following claims. - .

Figure 1 1s & top plan view of a orinding
or polishing machine embodying my present
‘nvention, only a small portion of the work-
holder or chuck being shown as it forms 1o
part of the present invention; Iig. 2 1s a
transverse sectional detail on the line 2—2,

a tool for ex-

internal grinding or

ect |

Fig. 1, looking toward the left; Fig. 3 1s
a detail partly in elevation and partly 1n
section on the line 8—3, Fig. 2, showing the
means for effecting the foed movement of
the head and cause the tool to codperate
properly with the work; Fig. 4 1s an en-
larged detail on the line 4—4, Fig. b, of the
1ocking device for the adjustable carriage-
stop, to be referred to; Fig. 5 is a horizontal
sectional detail of such device, on the line
5—5, Fig. 4.

The main frame or bed 1, Figs. 2 and 3,

60
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is of suitable shape to sustain the operating

parts of the machine, its top bemng shaped to
torm a guide-way for the carriage 2, under-
cut at 8 to embrace the bed and

oitudinally thereupon, the top of the car-

4 having undercut sides, upon which 1s sus-
oined o base 5. This base may be shifted
Jengthwise of the carriage 2, when desired,
by loosening 2 sot-serew 6 which bears
against a gib T, the base under normal con-
ditions being fixedly cecured to the carriage.

Upon the base = is seated a broad, elon-
oated and heavy plate S having its longer
dimensions transverse to the carriage 2, said
plate constituting a cross-slide, having de-
pending P arallel flanges 9, 9 which embrace
the opposite sides of the base 5, and a trans-
flange 10, Fig. 3, the flanges 9
serving to guide the lide in its movements
on the base. -

A longitudinal, undercut slot 11 is formed
in the top of the cross-slide, extending for a
part of its le oth, to receive the head 12 of
o retaining bolt 15, see Fig. 3, the bolt ex-
tending vertically through a hole In a head
14, which seats ol the cross-shide and 18
clamped thereto by 2 nut 15 on the bolt, the
head having a depending guide-rib 16, see
dotted lines, Figs. 1, 2 and 3, overhanging
one side of the slide. '

When the nut 15 1s set up the head 14 1s
rigidly clamped the cross-slide, to
move therewlth as a anit. but as will be ob-
vious the head canbe adjusted Jlongitudinally
of the cross-slide to conditions
of work.

A tool-carrier OT spindle 17 1s
mounted in suitable bearings in the head,
and is arranged to carry 4 grinding or
polishing tool T, Tfig. 1, arranged for acting

1 the interior of the work W, which 1s

held in any cnitable work-holder or chuck C.

slidable lon-

rotatably
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Pulleys 18 on the spindle receive belts 19
driven by larger pulleys 20 on a second too].
carrier or spindle 91 mounted in bearings
22 on the head, an attached pulley 23 on
spindle 21 being adapted to receive a belt,
not shown, driven from any suitable source
of power, a second grinding or polishing
tool T, Fig. 1, mounted on the spindle 21
being herein arranged for acting externally
upon the work,

As shown in Iig. 1 the tool T is in POsi-
tion to enter the work W and act upon the
interior thereof as the carriage 2 is recipro-
cated longitudinaﬂy on the bed of the ma-
chine. TIf it is desiped to bring the tool T
up 1nto position to aef upon the work the
cross-slide 8 is moved forward, and the
means for effecting such movement will now
be  deseribed, together with the means for
effecting the fee Inovement of the erogs-
shide and head aftep sald parts have been
moved manually to operatively position ope
or the other tool.

A swinging handle 94 i1s fulerumed at 25,
Figs. 1 and 2, In an ear 26 fixedly secured to
the base 5, the handle having jointed to it ot
27 a link 928 pivotally connected at 99 to the
] cross-slide, and when the latter is

unlocked from tle cross-teeding means it

the left, Fig. 2.
to the carriage 2 by swinging
24 10 the direction of the AITOW
wovement  carries the tool T
ahead out of the way and brings the tool
L7 up into position to aet upon the work.

The front end of the cross-slicde 8 has g
rigidly-attached depending flange 31 pro-
vided at one end with an eye 32, to be ype-
ferred to g gain, and at the center of the
slide said Hange has a projecting lyl 33,
internally shouldered at 34, Kig. 8. and split
to form g clamping part 55, Ifigs. 1 and 3,
said hub being clamped or opened by means
of a screw 36 having

An elongated sleeve 39 enters the hub and
its annular head 39 seats against the shonl-
der 34, as shown in F 1. 3, the outer end of
the sleeve being externally threaded to re.
ceive a stop-nut 40, which can be adjusted
on the threaded part toward or away from
the hub 33.

The outer end of the sleeve which receives
a portion of the feed-screw, ig nternally
and annularly shouldered at 41, and the re-
duced end 49 of the cylindrical body 43 of
the feed-screw passes loosely through the
shoulder and has fixed upon it a nut 44, 50
that said feed-sereyy can rotate in the sleeve
but is held from longitudinal movement
therein, a suitable handle 45 enabling the
SCreW 1o be easily rotated to effect the crogs-
teed of the tool.

When the hub 33 is unclamped o1 opened

can be moved torward, or to
transversely
the handle
30.  Such

1t can slide freely longitudinally upon the |

sleeve 38 when the eross-slide 8 1s moved by

an operating handle 37, |

—

" Ccross-slide

| sleeve 38 ig thus

955,206

| means of the handle 24, but when the hub is

clamped said crogs-slide 18 locked from such
noveinent, by the cosperation of the thread-
ed portion 46 of the feed-screw with g nut
47 let into the base 9, the latter having a
hole 48 therethrough to recerve the threaded
end of the teed-screw, shown in Fig. 3. T
will now be apparent that by turning the
teed-screw in one direction or the othep the
sleeve 38 together with the cross-slide and
the head, will be moved transversely of the
carriage 2 to effect the cross-feed of the too]
then cooperating with the work, the longi-
tudinal movement of the tool relatively to
the work being effecte by the reciprocation
of the carriage 9,

The stop-nut 40 is et 01 adjusted on the
sleeve to effect a preliminary position of the
tool-carrier 21 with relation to the work
when the quick shift o change from one to
the other tool is to be made, so that if the
tool T is to be brought inte operation the
hub 33 is unclamped and the handle 24 ig
Swung forward, thereby quickly moving the
cross-slide and head to the lett, Figs. 2 and
3, until the outer end of hub 383 abuts against
the stop-nut 40, and the hub is thep clamped
on the sleeve 38, locking the cross-slide and
head in position, after which the cross-feed
of the tool T” ig governed by rotation of the
teed-serew, as described.

A reverse movement of the hande 24
back to the position shown in Figs. 1 and 2,
after unclamping of the hub, carries the too]
L' into general Operative position, the sleeyve.
head 89 then acting as a Stop- when it seats
ipon the shoulder 34 in the sleeve, and the
cross-feed of the tool T e governed by the
feed-screw after the hub and sleeve are
clamped. T thus provide means for chang-
Ing from one to the other tool quickly and
easily, by a single movement, of the handle
24 1n one or the other direction, when the
cross-slide is unlocked, such shifi of the
cross-slide and heag bringing either too] into
approximate operative position, so that
thereafter the cross-feed of the tool, that is,
1ts feed transverse to 1ts axis of rotation,
18 wholly under the control of the operator
through the feed-screw,

Were it not for the means provided for
the rapid shift any change from one to the
other tool would Dhe very slow operation,
and dependent wholly upon the teed-screw.

Any additional setting of the head is pro-
vided for by shifting the head 14 upon the
as has been described.

Once the iPproximate adjustment s
been made for the quick movement o shift
of the cross-slide, for any given piece of
work and the tools whieh are to act there-
upon, 1t will be seen that the action of the
tools upon duplicate bieces of work can be
carried on with rapidity and accuracy. The
an adjustable stop-carrying
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- head thereon after the
nd the cross-feeding of

pr'edetermined depth has

eye

depth of

‘yaried, to suit

hift has been made
the tool is begun.

T have provided means to 1imit the cross-
feed of the slide, so that when a cut ol a
been made by the
active tool further feed by means Of the
feed-screw is stopped. To this end a thread-
ed rod 49 is loosely extended through the
39 and is fixed 1 a <ocketed block 50
on the base 5 by means of a set-screw 92,
Fig. 2, and upon the outer end of said rod
is mounted an adjustable stop-nut 51, a SiInl-

lar stop-nut 51 being adjustably. mounted

‘on the rod between the eye and the block 50.

In practice the nut 51 is adjusted to abut
against the eye a0 when the cross-feed of
ool T/ has caused 1t 1O make the proper
cut in the work, ]

ter serves to approximately position the tool
T’ with relation to the work, as will be re-
membered. 1n 2 cimilar manner the stop-
nut 51* is adjusted to abut against the mner
face of the eye 32 when ihe tool T has been
cross-Ted to malke its cut of proper depth 1n
the work. | |

Reciprocation of the carriage 2 upon the
may be effected in any
suitable way, as for imstance by the means
hown in my United Qtates Patent No.
623,742 dated \pril 25, 1899, . yoke depend-
ing from the carriage codoperating with an
actuating cam, as {herein shown, and 1n Fig.
1 T have shown 1n dotted lines at 53 the up-
depending trom the
carriage 2.

In practice the AX1S
will be at right angles to the tool-carriers Or
spindles and the reciprocation of the car-
riage will be from right to leit, Fig. 1, m
parallelism with the tool-carrying spindles,
as in my patent referred to, the feed stroke,
to the left, being spring-%ct;uate{:l as
spring @° of the patent. .

The top of the yoke .5 formed as a block
54, Fig. 1, which fits into a longitudinal
groove 55 1n ihe underside of.the carriage,
2 clamping screw 50 serving to lock ov clamp

the yoke and carriage together while permit-

ting an adjustment of said carriage rela-
tively to the yoke, in order that the starfing
point of the stroke of the carriage may be
Jifferent classes of work.

A rack-bar 57 18 cecured to the underside
of the carriage below the outer end of said
groove and Laving its teeth mesh with a
pinion 53 carried by a shaft 59 mounted 1M
the frame and provided with a suitable
hand-wheel 60, and when the yoke 1s un-

Jocked the carriage call be moved toward or
away from the work,

to determine the extent of the quick

hence sald nut 1s
<ot somewhat beyond the stop 40, which lat-

of the actuating cam

“collar 63 can pPass.

l

to bring about a change’|

3

in the relative position of the carriage and
the yoke, the latter being locked to the car-
riage when the Jesired adjustment 1s made.

The rack-bar 1s Jongitudinally grooved 1o
receive an elongated stop-bolt 61, square 1
cross-section and ‘nternally threaded to €O-
operate with a. corew-threaded spindle 62
provided with a collar 63, Fig. 5, and with
‘he hub 64 of a milled nut 65 secured to 1ts
outer end.

The spindle extends beyond the right-
hand end of the carriage 9, as shown, and
two transverse plates 66, 67 are secured to
<uch end of the carriage in any suitable man-
ner, as by SCrews 68, FFig. 4, the plates hav-
ing alined holes 66, 67, through which the
Plate 66 1s cut out Or
recessed to present a Lransverso portion 69,
.nd connecting portions 70, T1, see Fig. 4,
which recesses are covered by the plate 67,

Oppositely movable locking members T2,
3 are mounted to slide in the part 69 of the
recess, the opposite ends of said members
being semi-circularly notched to loosely em-

hrace the part of the spindle 62 adjacent and
of the collar

63, as shown 1n Figs. 4
and 5, so that the spindle can be rotated
but it will be held from longitudinal move-
ment relatively to the carriage, the hub 64
bearing against the outer face of the plate
67 to prevent 1MW .rd movement of the
spindle. _

A handle 74 1s ealerumed at 75 in the part
71 of the recess In the plate 66, and at 1ts
upper end passes hetween lugs 76 projecting
erom the locking -member 73, so that when
ihe lower end of the handle is swung to the

Jeft, Fig. 4, the member 78 will be moved to

the right and retracted beyond the path of
ihe collar 63. Dy means of a link 77 pivot-
ally connected with the handle and with the
locking member 72 the latter will be moved
simultaneously to the left, away from the
gpindle collar, the link lying in the part 70
of the recess. When the locking members
e thus retracted the spindle 62 1s released,
and by grasping the nub 65 the spindle and

the bolt 61 can be drawn outward relatively

to the carriage, or the carriage can be moved
inward relatively to said parts if the mmner
end of the bolt is abutting against the block
x4 which forms the top of the yoke 93.
Suppose that the carriage and yoke have
been adjusted with ihe end of the bolt 61
against the block 54, as shown 1n dotted

to the carriage, tne spindle 62 also being
locked from Tongitudinal movement by the
locking members 72, 73, so that the carriage
has the proper travel
work. It may then
rily alter the travel of the carriage, while a
part of the work is being treated, and then
fo resume the original travel. 1f the car-
riage 1s 10 be moved to the left the yoke 1s

for a certain plece of
he desired to tempora- |
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unclamped and by the handle 74 the spindle
U2 1s unlocked, so that rotation of the hand
wheel 60 will movae the carringe to the left
the proper cistance, the yoke-block 54 hold-
g the bolt 61 and spindle 62 from move.
ment while the collar 3 passes through the
Plate 66. Then the yoke 1s clamped ang the
machine is started, to complete the partic-
ular operation upon the work, after whicl,
the yoke is again unclamped from the car-
riage and the lattop 1S moved to the r1ght,
F1g. 1, by means of the rack-bar ang pinion,
until the spindle o can be relocked. Af
such time the bolt 1 1S in its formep Posi-
tlon relative to the carriage, and when the
latter is moved tq bring the holt agaist the
yoke-block 54 the carriage will he in position
to be again clamped to the yolke.

Were no means provided to quickly lock

and unlock the b(}lt-adjus‘cing spidle 62 it
would be Hecessary to rotate sqid spindle by
hand if the carriage ywas required to he get
over temporarily to the left, Figp. 1, and
thereafter Opposite rotation of tha spindle
would be necessary tq restore the capris ge to
1ts former position, both operations consmm-
Ing considerable time.

A close ang eXact adjustment of the car-
riage relatively to the yoke can e made by
the spindle, as il be manifest, the spindie-
locking members 4t such time being in theip
Operative position, shown ip Flgs. 4 and 5.

It will be understood that vwhep the car-
riage is unclamped to pe adjusted relatively
to the yvoke the latter wil) continue to bea
vibrated by the Opposed forces of the actuat-
g cam and the spring, as in my prior
patent. |

In setting up the machine
certain piece of work,
starting the grinding

to act upon a
and frequently ip
Or cutting Operation,

O 1 acting upon some particular part of

the work, it is lecessary to effect tha longi-
tudinal  feed of e manually,
wholly under the control of the Operator, by
means of the hand-wheel 60 and the rack
and pinion described, and vwhen this is done
the carriage ig anclamped from the yoke.
But as the Iattep continues to vibrate the
yoke-block 54 woulg tend to intei"mittingly
strike the stop bolt 61, so gt such time T
unlock the spindle 62, pull it ontward o to
Flg. 1, until the bolt 61 1s out of
the range of t]e yoke-block, and eflect the
Manually-controlled longitudinal fee or
movement of the carriage 2 and the parts
carried thereby unti] 1 AN ready to begin
the regulay longitudinal movement of the
carriage through the cooperation of the cam
and yoke. Thereupon I push in the spindle
02, lock it in Place by the means described,
bring the stop-bolt 61 into engagement with
the yol_::e-_bloclg and clamp or lock together
the yoke and the carriage. This is g matter
of great convenience

the carriage under

as 1t enables me o put

manual control whenever
desived, and at such time the manipulation
of the apparatus ig effected with the oreatest
case and with entire freedom from interfer-
ence by the main c.a.-rriﬂge-actuzlting mecl-
anism.

from the toregoing description it will be
understood that the stop-bolt 61 does ot
I any way serve to limit the reciprocation
of the carriage, for normally the bholt and
the yoke-block 54 move 1n unison with each
other and with the carriage, but said bolt
cdoes act as g positioning stop for re-setting
the carriage relatively  to - tle yoke after
sald parts have Deap unclamped and theiy
relation change( temporarily, as previously
explained.

The plate 67 serves A5 a cover for the ye-
cessed plate 66 and to protect the locking
neans for the spindle 02, the member 2,73
being held in broper position by the plate
07, As the said locking members aye COTI-
ected with the operating handle 74 ot Op-
Posite sides of jts tulerum 75 the Opposite
shiding movement of the locking menmbors 1S
effected by swinging the handle iy, one or the

My invention is pot restricted to the pre-
Cise construction and arrangement herein
shown and described, as varions changes o
modifications may be made by those skilled
11 the art without departing from the spirit
and scope of My invention ag gef forth in
the annexed claims.

Having tully described my mvention, what
I claim as pevw and desire to secyre by Let-
ters Patent ig._

L In a machine of the class described, o
work-holder, g Ionggitudinaﬂy reciprocated
carriage; a head movable therewith gy
manually movable transversely thereto: g
pPlurality of teols carried by and at the same
side of the head:; means {o shift the hegd
transversely of the carriage to thereby bring
vhe or another of the topls inte operative
position relatively to the work-holder, an(
separate means fo effect cross-feed of the
head for the operatively positioned too]

2. In a machipe of the class cescribed, a
carriage provided with neans to reciprocate
1t; a head movable therewith: g plurality
of rotatable tool - carriers mounted on {he
nead in parallelism with the path of MOve-
ment of the carriage; a tool op cach tool-
carrier; means to bodily shift the head
transversely of the carriage o bring one or
another tool inte oOperative position : acljust-
able stops to Ilimit such movement, and
manually-operated means Lo effect cross-feed
of the fead for the tool carried thereby
which is operatively positioned.

3. In a grinding or polishing machine, a
Work—h{;}lder; a carriage adapted to be re-
ciprocated in parallelism with the axis of
saicl work-holder: a head movable with the
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carriage and also shiftable | transversely | from 10:ng?itudina,1 fmoveméﬁt; me&ns_ to lock
thereon; a plurality of tool-spindles rotata- said support and the cross-slide to move n
bly mounted in the head; means to shift the | unison when the feed-screw is to be oper-

head quickly from one to the other of its | ated, said support and slide being unlocked
extreme positions, to bring one or the Jther | for shifting of the latter, and means to sto

tool into approximate operative position; | the ‘shifting movement of the cross-slide

separate, manually-operated means to offect | when a tool 1s approximately positioned tfor

cross-feed of the head after the same has ‘operation.

P 70

heen shifted, and adjustable stops to deter- | 8. In a machine of the class described, a

mine the extent of the cross-Teed. - carriage adapted to be reciprocated longitu-

4. In a grinding or polishing machine, a | dinally; a cross-slide movable with the car-

head: a pair of rotatable, parallel carriers | riage and <hiftable transversely thereon; a
mounted thereon; & tool secured to each car- head fixedly mounted on the cross-slide; &

75

pier; a carriage on which the head is mount- pair of rotatable tools carried by the head

ed, said carriage being movable to offect lon- | with their axes parallel to each other and to
Y ' | |

oitudinal roed of said tools; means to e ‘ect | the path of movement of the carriage; man-
a quick shift of he head transversely of the | ually-actuated means to shift the cross-slide
carriage, to bring one Or he other tool into | and thereby bring one or the other tool into
position to operate, and a slow-motion Cross- position to operate; & manually-operated
feed for the head when ‘1 either of its | cross-feed screw permanently'cmmected with

shifted positions. | ' the carriage; a sleeve-like support for said

5. In a erinding or polishing machine, a | SCrew, ‘. which it is rotatable while held

head; a pair of rotatable, parallel carriers from longitudinal movement ; means to lock
rnounted thereon; a tool secured to each car- said support and the cross-slide to move 1n
rier; a carriage on which the head is mount- nison when the feed-screw is to be oper-
ed, said carriage being movable to offect lon- | ated, said support and slide being unlocked
gitudinal foed of said tools; means to effect | for shifting of the latter ; means to stop the
2 quick shift of fhe head transversely of the | shifting movement of the cross-slide when a
carriage, to effect approximate operative po- tool is approximately positioned for oper-
sitioning of one O the other tool; adjust- ation, and independent, adjustable means to
able stops to limit such shifting movement limit the extent of cross- feed of the slide

of the head; manually operated means to | after shifting movement thereot.
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offect cross-feed of the head in either of its | 9 In a machine of the class described, &
shifted positions, and adjustable stops to | caITagt adapted to be reciprocated longitu-
imit the extent of such cross-feed. dinally; a cross-slide movable with the car-
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6. In a machine of the class described, a riage and hiftable transversely theveon; &

carriage adapted to be reciprocated Jongitu- | head fixedly mounted on the cross-slide; 2
dinally; a cross-shde movable with the car- pair of rotats ble tools carried by the head
riage and hiftable transversely thereon; a with their axes parallel to each other and to
head fixedly mounted on the cross-slide; @ the path of movement of the carriage;
pair ol rotatable tools carried by the head | means, including a swinging; manually-ac-
with their axes parallel to each other and to tuated handle, to shift the cross-slide and
the path of moventent of the carriage; ma- thereby present one or the other tool to act
nally-actuated means to shift the cross-slide | upoil the work; a manually-operated feed-
and thereby bring one O the other tool 1nto | SCTeW permanently connected with the car-
position to operate; means to effect cross- | riage; a device to lock and unlock said feed-
foed of the said shide -nd head in either of | screw and the cross-slide, whereby the latter
its shifted positions, -nd a device to lock the | can be quickly shifted when unlocked and
carriage after cach <hift and thereby place positively controlled, when locked, by sald
“+ under the control of the cross - feeding toed-screw, to effect the cross-Teed of the op-
means. . - erating tool; and adjustable means to deter-
7 Tn a machine of the class described, 2 mine the extent of cross-feed. .

carriage adapted to be reciprocated longitu- 10. In a machine of the class described, &
dinally; a cross-slide movable with the car- | €arriage adapted to be reciprocated longitu-
riage and -hiftable transversely thereon; a dinally; a cross-slide movable with the car-
head fixedly mounted o the cross-slide; a | riage and shiftable transversely thereomn;
pair ol rotatable tools carried by ‘he head | head fixedly mounted on the cross-slide; @
with their axes parallel to each other and to | pall of rotatable tools carried by the head
the path of ‘novement of the carriage; man- with their axes parallel to each other and to
nally-actuated means to shift the cross-shde the path of movement of the _carriage;
and thereby bring one or the other tool 1nto quick-motion meaus (o affect a rapid shift of
position to operate; @ manually-operated he cross-slide and present one ol the other
cross-feed screw permanently connected with | tool to act upon he work: and separate,
the carriage; a sleeve-like support for said | slow-motion meals to effect cyo_ss—feed of the
serew, in which ‘t is rotatable while held | slide and the 0perat1vely—pos1t10ned tool.
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11. Tn a machine of the class described, a
carriage adapted to be reciprocated longitu-
dmally; a cross-slide movable with the car.

rage and shiftahle (ransversely thereon; g

head mounted op the cross-slide; a pair of
rotatable tools carried by the head with their
AXes parallel to each other and to the path
of movement of the carriage; quick-motion
eans to effect a rapid shify of the cross-
slide and present one o the other tool to aet
upon the worlk: Separate, slow-motion means
to effect cross-feed of the slide and the oP-
eratively-positioned tool, and a device tq
lock together the cross-slide and said slow.
motion means after shifting of the crose.
slide is effected.

12. In a machine of the class described, a
carriage adapted to be reciprocated longi-
tudinally: g Cross-slide movable with the
carriage and shiftable transversely thereon :
a head adjustable on the cross-slide ip tha
direction of shifting movement of the Iatter:
a pair of Parallel; rotatable tool - carrying:
spindles mounted on the head and each Pro-
vided with a tool, said spindles parallel to
the path of movement of the carriage ; quick-
motion means to effect a rapid shift of the
cross-slide and head to present one or the
other tool to act upon the work: separate
slow-motion means fq effect cross-feed of tho
slide in either of ifs shifted positions; and
Jeans to operatively connect the slow-mo-
tion means and the cross-shide after the same
has been shifted.

13. In a grinding op polishing machine, a
rotatable work-holder; g carriage adapted to
be reciprocated in parallelism with the axic
of rotation of said work-holder; a head mMOoV-
able with and also transversely upon the
carriage ; two rotatable tools mounted on the
head, to act upon the interior and exterior of
the work, respectively, and manually-con.-
trolled means to effect a quick shift of the
head upon the caltlage to bring one or the
other tool into position to act upon the work,
combined with meang 4 effect cross-feed of
the operatively positioned tool after qguick
shift of the head.

4. In a machine of the class described, a
bed; a carriage longitudina]ly movable
thereon: a tool rotatably mounted on the
carriage ; actuating means for the carrage,
mcluding o yvolke cetachably connected with
said carriage: an adjustable stop-bolt mount-
ec on the carriage to determine the relative
position of the carriage and yoke, and meang
to temporarily throw the bolt out of COOP-
eration with the yoke while maintaining the
adjustment of tha Dolt. _

15, In a machine of the class described, g
bed: a carriage ]ongitud_imllly movable
thereon; a too] rotatably mounted on the
carriage
g an attached block
gether the

means to clamp to-

1 rocation of the latter;

- carriage; g continuously - vibrating

carriage ;

Q continuously-vibrating voke hav-

block and carriage to effect recip- |

955,206

2 positioning bolt
mounted on the carriage, to coSperate with
the yoke-block and determine the relative
position of the carriage and the yoke when
clamped ; g screw cooperating
with and to position the bolt, and means tq
temporarily throw sa1d bolt out of action
with relation to the yoke-block while main.
taining the adjustment of the bolt.

16. In a machine of the clasg described,
& bed; a carriage longitudinally movabla
thereon; a too] rotatably mounted on the
! yolke:
eans to clamp together the yoke and ecar-
riage to effect reciprocation of the latter; an
adjusting sereywy mounted on the carriage ;
means to lock it from relative longitnding]
movement while bpermitting rotation thepe.
of; and a holt controlled by said sepew and
adapted to codperate with the yoke to deter.
mine the relative position thereot and the
carriage when clamped, unlocking of the
SCLCW permitting retraction thereof with the
bolt to allow movement of the carriage inde-
pendently of the yoke when the Iatter- 1S Un-
clamped, the adjustment of the bolt on the
Screw being maintained during such retrse.
tiom.

I7. Tn a machine of the clagss described,
a bed; g carriage l(:ungltudumlly movable

@ tool rotatably mounted on the
2 continuously - vibrating voke:
eans to clamp together the yoke and ear-
riage to effect reciprocation of the latter:
an adjusting device mounted on the carp; age,
Lo codperate with the yoke and determine 1ts
position relative to the carriage when
clamped thereto, and manually - controlled
means to
tion of the adjusting device to Imoperative
position when the yoke and carriage are un-
clamped, whereby the carriage can be move
Treely relatively to said volke,

18. In a machine of the class described,
a bed; a carriage movable longitudinally
thereon; g continuously-vibrating yoke:
means to clamp it to the carriage to Ireclpro-
cate the latter: an adjusting device mounted
on the carriage, to cooperate with the yoke
and determine itg position relative to the
carriage when clamped thereto; manually-
controlled means to permit temporary bodily
retraction of said deviee to moperative Posi-
tion when the yoke and carriage are yn-
clamped, whereby the carriage can be moved
Treely relatively to the yoke, and means to
reciprocate by hand the carriage whep un-
clamped.

In testimony whereof, T have
name to thig Specification, in the
two subscribing witnesses.

EDWARD RIVETT.

signed my
presence of

Witnesseg -
Joux (. Conwor,
FrepERICK S GREENLEAF.
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