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To all whom it may concern
known that T, Frup B, Brigar, o citi-
zen o1 the United States, vesidi g at Phila-
delphia, in the county of Phila ziphia and
State of Pennsylvania, have inve
tain new and usednl Improvements ;
ing-Machines, of which the foli
specification, reference being ha
thé accompanying drawing.
This invention relates to ov
ishing machines, and has refes
particularly to that type of
which the work is rotaied while being sub-
jected to the actien of an operating tool,
he invention is designed wit

s

e

reference to the handling of annular 1

GIms
or shapes, such for instance as the casing
members or bearing rings of antifriction
bearings, the particular form of mechanism
here shown ag embodying my inveniion, be-
ing adaptable for operating on the bores of
the inner casing members of antifriction
bearings in order to give the bore its proper
and accurate finished condition. .

In its general organization, the mecha-
nism embodying my invention comprises a
holder for the work. in this instance the in-
ner casing member of an-sntifriction bear-
ing, which holder is adapted o be rotated
86 as o correspondingly rotate ihe work
about its central iongitudinal axis and ex-
pose the bore of the same; a robary
to the work holder to en-
able the tool to operate on the interier
of the bore; means for moving the {ool
axially of the work so that i will fraverse
the bore lengthwise; and means for inparé-
ing a feeding movement to the fool in g
radial direction to cause it to enter more
deeply into the material of the work,

In the more specific embodiment of the in-
vention, the work holding device is in the
form of a chuck carried on the end of a roba-
table sléeve, and the operating iool is in the
form of grinding wheel carried by 2 spin-
die extending longitudinally within the

rotary sleeve and mounted-for rotation ec- -

Centrically within a surrounding adjusting
sleeve,. which adjusting sleeve is
i 1 rotary osciliation in a support:
e, which latter is mounted for re-
ution within the said rotary chuck-
carrying sleeve, the reciprocating movement
of the supperting. sleave imparting a frav-
eI8ing movemant 1o the grinding wheel lon-
gitudinally of the bore of the work, and the

such limitations

in turp:

view

ted Sept. 19, 1916.

ment of the adjusting sleeve
ial feeding movement to the
; due to the eccentric mount.
g of the Wheel-carrying spindle within the
adjusting sleeve. The retary chuck-carry-
ing sleeve, and the wheel-carrying spindle
ave respectively provided with driving pul-
leys, by means of which a rotary motion is
imparted to said deviees from a suitable
soirce of powee, the reciprocating - move-

moev
a 1

el (D)

ment of the supporting sleeve being impart-

ed to the same automaticaily by the rotation

of the chuck-carrying sleeve, while the oscil-

lating movement of the adjusting sleeve is
imparted thereto by hand, through the

medium of mechanism which will enable (i1

wheel to be fed radially to the
vl to predetermined and definiite extents,
The mechanism shown in the accompany-
ing drawings is one form of embodiment of

60

8B

75

my invention, which ig 1ilustrated by way of -

example, and which in practice has been
found to answer to.a satisfactory degree. the
objects to be attained. Tt will be manifest,

however, that the constroctional details
‘thereof may

be variously modified and
changed by the skilled mechanic without, de-
parting from the spirit of my invention;
and it will be understood thai the invention
is not limited to any particular form or con-
struction of the parts except in so far as
are specified in thé claiins,
in this connection however, T believe rayself
to be the first to arrange a tool-carrying spin-
dle within a-surrounding rotary work-cap-
rying sleeve or member,
therewith, means for effecting
movement of ¢

or radielly with respect £o the axis of rotg-
tion of the work., Also T helieva myself to
be the first to arrange a fool-carrying spin-
dle within a surrounding rotary work carry-
ing-sleeve, in combination with means to
tudinal motion to canse the
the work in hike direction,

impart to the tool carrying-spindle g longi-"

tool to traverse

s a longitudinal section through
proved machine
Hig. 2is a rear
is a iransverse sectional elevation on the
iine a—q of Tig. 3, ¥ig: 4 is a similap view
on the line b-—5 of Fig, 1. Fig. 5is o similap
ou the Line 6—¢ of Pig.|1. Fig. dina
herizontal sectional plan vidw on the line
d—d of Fig. 1. Fig. 7is » sgetionel view

1 my im-
with parts in elevation,

and to combine
a feeding -
the operating tool transversely -

elevation of the same. F ig. 3

8o
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In the ‘accompanying drawings: Figure 1, -

108

116



10

™ .
=

Cearvies a wor k-holdin
ami eonstruction o

56

35

Y

50

" being arrangéd one ¥ .‘.hm

%o be- mtauu L
The sleeve exiends at dis Torw AI‘U_

&2

2.

ou the line c—e of Fig.
<eumn‘\l clevation of “the

clated parts thirough whic
is reciprocated.

Referring to the drawings: The oper
parts of the machine ave mmuuui in
sustained by 2 sutbable frame 1, oo mprising
a base or bed p,‘xie 9, from which extends
upwardiy: a front standard 3 and a reav
standard 4. These standards are provide ed
with alined horizontal openings, within
which extend and are supported, ihe 1o "
chucle-carrying  sleeve 5, the sm,pmmw
sleave 6, the oscillating adjusting siﬂvu 7,
and the wheel-carrying smmdo 8, snld paris
the other in the

Fig 8 is w rear
ame and ass
h the tool sping U

rels xtl()nS above mentioned.

The chuck-carrying sleeve s rotatably

sapporte o near its forward end in the open-
ing inthe T)iﬂu bmmimxz by means of u ball-
bm dng O, and is stmilarly s ”m«mod af its
rear e nr% in the« hie real ‘-tlh(hl‘fi
Dby means of 2 in‘ 011% ing pui-
ley 11 being fixed and .u{apk‘d
1 h«v\ oo souvee

afa
[§]

;5

l)i’
power.
end buvonﬂ the smndm'l, ab whi({x point 3t
o chuek 12, of a form
e support to the work
to'he opevated on. in the xwwm{, ingtance the
inner’ ng member 1% of an antifvietion
bedring. \\Lu‘l member is hield by the chuele
in sueh manner Hl Wit will be votated wth
the sleeve with t he bore of riw ens
ber exposed to the action of the
wheel 14 on the for

cas

ward end of the spi;}-
dle 8,
The supporting sieeve

axially \\\Lhm the sleeve
that 1t may be reciprocaioed
therein in order to 1mpart a io
ciprocating m otion to the too
as to cause the grinding whee
fraverse the work in an axial
reciprocating movements :';1'4 nnp 1te
sleeve 6 auntomsatically by the rotary move
ment of the chuck-carrying siceve. thumw\
the medium ()I ()pm ating ml‘;
now l)ﬂ deses 3
hnﬂ of %'“«.e
m.m y
)

o)

N

LGS 'l“' 1

o
eriics

puidde
pt’mecmvw reRrwy
tion of this stud be
against & fransve
while ye:mitting i
from the stundaze
longitu dxm, ¥
sieeve

i8 mm

,) _-,‘n\,\,’mm ARy

£1 .
8T W “‘uxwi

ates o ¢

[STREeEY

in the frame 15 above and transversely. of
the guiding stud 17, and i monnied loosely on
fite shaft is the rear end of a link 19 which

extends forwardly and has its forward end
counected to the upper end of an upright
tever 20, the lower ond of which 13 })1\0&\1
on n transverse hovizont: al axis. as at 21, to
the bed plate of the machine. the construc-
tion cuich that the vibratory move-
ments of the lever 20 will cause the frame
15, carrying the = 1“\" ¢ 6. to reciprocate back
and forth on its guiding studd, with the re-
ault that the sieeve 6w il be correspond-
ingly moved. The fover 20 is pm\ulml on
115 nner sxde \\:‘:h 4 roller 22 extending m 2
cam groove 23 in the face of u intx’“ii wornm
wi w% 94 mounted on the end of a stud 25
’z el is journaled inaben ving 26fixed to the
§;'1‘1’m of the machine. The worm wheel
od vertically beneatl the chuck-

sve B.oanid is engaged ’w % WOTI
to sald sleeve: \\hmel iy the rotary

the sleeve wil nnpa;i a rotary

i

het

38
i
l

motion
motion fo L‘w worm wheel. and t'-lm‘.;’;h the

i)l

atory lever, the fink, and
iprocating iﬂuﬂ(“\ will be
The Hink 19 is ad-

mefhum ot the
the frame
mqmmn‘ to

{
..\

]ht‘n by mxmw*m \\uL lever ‘)\) by means
of 1 bolt 23 extending throng 41 ¢he Tink and

through we Jot 20 i the lever, the purpose of

s constriction being o enable the iink 1o
) 'muwﬁm {o the hw“‘ at \ur\'nw dis-
i nees from the u\1~- of the Intfer. in order m
vary the throw of the lnlk, and the exten
m nwmunt [mtmxwu {o {Ju Trame |
'mhvnuemh the \.\Tnm af the traversing
movemend ot ﬂm erinding W heel. In oor (‘mr
’]nf the traversipg moevement of the <r1m(~—

e

o

:1;4 wheel may be avrested, the roller 99
woamted on the lever 20, that ’i’m'mnr
; od from the o sroove.
the present inm(.m'(‘ by
o the end of astud 20

21 mount
;
in the i

n «{iwn ter it
M(‘ the reduced poriion
‘1 h‘}! (]\” 32w hie
st

Vi to = Nide
er

lder on the

nev mi

tain th
-~ hat

,
seheel

: 1'53{:1’,31'4)(;1%‘111

ﬂ ger 1

The

v bears

nsta ‘11‘(3“1—'
{r‘.\p spr 11‘0‘

g Hiawe
i (‘:})C?“lt u thereby
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the handle and normally extending loossty
in a socket in the lever, this being the posi-
tion of the parts when ihe vpller

; engaged
by the cam as shown in Fig. 6. en the
handle is withdrawn to disengage the roller,
the pin will be drawn ouwtwardly £ ‘it

]

i
ey
e

5]

socket, and then by giving the
slight circumferential turn, & £
the spring will act to draw the handie
wardly and will seat the
outer side of the lever; whereby the plun-
ger will be held cutwardly with the
disengaged from the cam. WWhen the D)
ating means for the reciprocating frame arve
thus disconnécted, the frame may be recip-
rocated by hand by means of o handle 85

fixed to the frame at its top and projecting:

laterally therefrom, as shown mers partica-
larly in Fig. 2. :

' The adjusting cseillating slesve
alluded to, is mounted in =sn seeentric o

o3
N
o
&
Py
)
&

'f‘é

£

&
fae]
%

&

5 e

ing in the sleeve 6, the effach of whish
disposs the center of glesve 7 to

the center of sleeve 6; and the

so mounted within slesve ¢ that the )
cating movements of slésve & will impaTt
corresponding movement, to sleave 7 ; bt the
latter will be permitted to ba oseiliated piy-
cumferentially within sisevs &
tions are effected by the foliowing described
means. The rearend of sleeve 7 s enlarged
and is provided with an annular shoulder
36 which bears against the rear end of sleave
6, the enlarged end of sleeve 7 Dbeing pro-
vided with a circuler seat or socket 37 which
is disposed eccentrically with relation to the
center of the sleeve as shown in Fig. 4. 'In
this socket is mounted an annular ball-besr-
ing 38 comprising outer and in:

members and interposed antifei
the wheel-carryving spindle 2 mounded .
centrally within the inner casing
As a result.of tiis construction and arrange-

W

S b b
ks,
wF D 7
s § @4
& by

4‘ 4
e
n balls,

ment, the axis of the wheel car Ping spindle
will be disposed to one side of the axis of
the sleeve 7, the eccentric openings in the
sleeves 6 and 7 being obpositely disposed to
each other, thereby causing the axis of the
wheel spindle 8- fo be disposed coincidens
with the axis of the chuek carrying slesve 5,
for the purposs presently tc be deseribed,
At its opposite end ths bearing spindie 8 is -
mounted in a hearing sleeve 39 which is
tapered exteriorly and firmly seated in &.
tapered opening in the forward end of siceve
7, th bearing sleeve 39 being disposed ‘aceen-
trically with relation to the axis of ths-
sleeve 7 to correspond to the eceentric rela-
tion of the bearing.at the opposite end of the
spindle, to said sleeve. The antifriction

ing 88 at the rear end of the whaeel
spindle is confiried in its sest or sorket in the
sleeve, by means of 2 screw cap 49 which is
screwed: into the end of the enlarged por-
tion of the sleeve and bears.against the outer

member. -

- as to enter move deeply therein.

casing member of the -hearing. Engaged

tal transversely
. of which is

with the outer end of the cop 40 1s 5 horiZon- -
extending yoke 41, one end.
pivoted on a horizontal stud 42. .
e

extending rearwardly from the arm 16 of
¥ 5, while the other end of the yoke -
is with & slot engaging over a stud

Mo

- vearwardly from the arm 167,
v stud being threaded to receive g

5y which the yoke may be
removably in operative position en-

ed with the outer end of the screw cap
The effect of the engagement. of the
with the screw cap is o form a con-

befween the reciprocating frame 15,

wang movement of frame 15 will

¢ with 1%, and the opposite
frame will move the sleeve
site direction due to the engage-
10 and of slesve § with the annular
6. It is seen thervefore that by
ocating movements of frame 15
juently the sleeve
will be veciprocated in like man-
and the
sleeve 7, will be likewise recip-
parts all moving together as
ziad direction, with the wheel-
indle capable of an independent rotation
hin sleeve 7, and slesve 7 being ‘capable
21 independent oscillating movement
ithin siesve 8,
- By reason of
the wheel ca

5
& =

7

o> Y

rocated, £
2 unif i

v
e
ro
jepy

1

]

&5
i
& .

or

W
T

te ecceniric mounting of
¢ spindle within sleeve 7
as before des and by reason of the
- fact that normally the center of spindle 8 is
coincident with fhe axis of the chuck car-
Vi

R

o1n
ving sleeve .5, when sleave 7 ig oscillated.

within sleeve 6, the wheel gpindle will be

will be correspondingly fod to the work so
The mech-
anism for oscillating the sleeve 7 o effect
this radial adiustment of the grinding wheel
‘consists of the following parts. Surreund-
ing the enlarged end of
fixed thereto, is a'segment worm gear 45 en-
&aged at ifs lower side by a horizental frans-
versely extending. worng: 46 mounted for ro-
Jtation on supporting stud 47. The worm
is provided with
whick

(Fig. 7} &0 cki

» is fizedly connected a
Jemvirled turning cap 49, by means of which
.the worm may bé turned and through the
medium of the worm wheel, will oscillate
sleeve 7. Prevision is made for determining
and regulating the extent of mevement of
the worm, so as to feed the grinding whisel
radially predetermined and- known
tances. This is effected by providing a col-
tar 30 which loogely surrounds the extension
of the worm at the inner snd of the ¢{aening
£ap, which glesve is provided with gradug-

eve 7 of such character thet the

8 ciamped there-

moved bodily radially beyond its central po-
sibion and the grinding wheel on the spindle.,

sieeve 7.and firmly -

an.extension or sleeve 48

dis- -

1]

80

85

80

wheel-carrying spindle 8-
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tions preferably to 1/1000 of an inch, adapt-
ed to be read in connection with a fixed
pointer 51. The graduated sleeve Is clamped
to the turning cap so as to move with if,
and is adapted to be released therefrom, to
permit the sleeve to he turned to adjust the
same to zers, by means of a clamping screw
59, threaded centrally into the extension on
the worm, and havinga tapered end which is
adapted to engage the inner end of a ra-
dially extending locking pin 53 mounted to
dlide in the extension of the worm and
adapted at its outer end to engage and bind
against the inner side of the graduated
cleeve. Normally the screw 52 1s adjusted

so as to effect a clamping connection be-

" tween the worm and the graduated sleeve,

¢o that when the turning cap. is ope afed to
rotate the worni, the graduated sleeve will
move with it. When the sleeve 1s fo be seb
to zerc for another grinding operation,
camping serew 52 is loosened, which, re-
leasing the graduated sleeve, perpnits the lat-
(er io be freely turned, relatively to the
WO,

The stud 47 on which the worm 406 is
mounted, is carried by an up and down mov-
able arm 34 pivotally sustained on the shafd
18 before alluded to, so that the worm may
be disengaged from the worm wheel by the
downward inovement of the arm, and may
be engaged therewith by gwinging the arm
upwardly. The arm is held normally in its
upper position by means of a spiral spring
55 connected ot ifts lower end with an angu-
lar finger 56, projecting reavwardly from
the end of the shaft, the spring being con-
nected at its upper end to a washer 5T suis-

tained by the stud 42 on the frame 15, The
spring, pulling np on the angulay arm,

forees the sume upwardly against a pin 53
projecting oubwardly from the arvm 3y
and by this means the arm is held yielidingly
in its npper position with the worm engngetl
with the worm wheel, The washer to which
ghe upper end of the spring is connected. 18
avranged vertieally over the axis of the shaft
1%, and by swinging said shaft hy means of
& handle 59 thereon, in a direction to caryy
the angular arm 58 to the opposite side of
the axis of the shaft to the position shown
by dotted lines in Fig. 6. the lower end of

the spring will be caused to 1
and wili hold the arm in this po 1
action, e the swinging arm 5% D
disengag - from the pi
thereol,  worm eavried

lensing

. : 1 the ‘worm will be
disengaged {rom -fhe worm wheel.  This
mechanisin is emploved when it 1 desired,

+ha wrarn
ne Worin nal

:n operated by hand,
2o the
g wheel

osition for ancther op-

eration, and in effecting this action, the han-
dle 59 is swung to the right, which permit-
ting the worm to descend from engagement
with the worm wheel, as just deseribed; will
Jedve the worm wheel free to be quickly_op-
erated by hand t6 restore the wheel:to its
former initial position, an upwardly ex-
tending handle 60 being fixed to the upper
side of the worm wheel for manual opera-
tion of the same. .
In the operation ot the machine, the casing
wnember of the bearing is held by the chuck,
and the grinding wheel occupies the position
shown in Fig. 1- with its axis cotncident
with the axis of the chuck-carrying sleeve
5, and likewise coincident with the axis of

the work held by the chuck thereon, the-

scale on the graduated sleeve 50 being set at
zero. Rotary motion being imparted to the
chuck-carrving sleeve and to the wheel-car-
rving spindle, through the medium of the
driving pulley 61, the work earvied by the
ehuek will be rotated, and by means of the
driving connections betweer the chuck-car-
rving sleeve and veciprocating frame 15, the
Tatter will e moved forwardly and will ad-
vance the grinding wheel and cause it to act
on the interior surface of the bore In the
work, the wheel, after its advancing move-
ment. being moved rearwardly and thus re-
ciprocated back and forth v rithin the bore of
she work. During such reciprocatingmove-
ments of the wheel, it is fed radially so as
£o cut deeper into the work, by means of the
turning cap 49 on the end of worm 46, the
turning movement of this cap causing the

adjusting sleeve 7 to oscillate circumferen-
tially, and by reason of -the eccentric
wonnting of the wheel spindle within this
sleeve, causing the latter to move from the
center radially outward, transversely ot
the axis of the chuck carrying sleeve. This
action of the parts is continued until the
bote in the work has been given its desired
and finished surface. When the operation is
completed, the work is removed from the
chuck, and the Pandle 59 on ghaft 18 being
swing to the vight, worm 46 will be low-
ered-out of engagement with worm wheel 43,
and the latier may be moved by handle 60
in order to reburn the grinding wheel quickly
inwardly to its former cent al position.
Clamping serew 52 is then loosened in order
to release the graduated sleeve, aud the lat-
ter is turned by hand to zerc position again.
Serew 52
59 on arm 18 swung to the left in order to
again engage worm 6 with worm wheel 45.
The parts are now in condition for opera-
fion on another bearing member, which is
inserted in the chuck, the foregoing opera-
tions repeated. :

Ag the grinding wheel acté on the ends of
the bove, Tor a time but a portion of the sur-

9 is then tightened up, and handle:
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with the material, and consequently at
times it meets with less obstruction to

grinding action, than at intermediate poir
in the work where the entire sur!
wheel is in action. Consequent
longitudinal traversing moveme

wheel is uniform, there is danger ¢
ing a “bell-mouthed” bore. To minimize
this liability, I propose to. so form the
mechanism by which the wheel is fed longi-
tudinally, that its traversing movemenis
will be accelerated at- the ends of the bore,
and consequently will be slower intermedi
ate of these points. I prefer to effect this
object by the shape of the cam 23, which is
of such contour that a comparatively quick
movement will be given as the wheel enters
the bore, a slower motion through
middle of the same, and then a quick motion
again as it emerges at the other end, theso
variations. being  repeated on the return
movement of the wheel. In the position of
the parts shown in Fig, 1, the wheel iz about
to enter the bore and the roller 92 is at the

e 18
N
>

high part of the cam. From this point the
cam slopes ¢uickly toward its axis so as fo

2
produce a comparatively rapid movement
of the wheel forwardly.  The cam then ap-
proaches its axis more gradually
reduce the speed of moveraent, %
of the cam representing the p
the middle part of the hore is
on,-and from then on the cam
proaches the axis with a quicker curve
as to produce a corresponding movement of
the wheel as it emerges from the bore. On
the return. movement, the foregoing opera-
tions are repeated with like variations in
speed of the traversing movement of the
wheel.

By the arrangement of the several sleeves
carrying the different codperating parts, one
within the cther, » very compact and con-
densed eonstruction is produced, which en-
ables the mechanism to be contained within
small limits, and conduces to convenience i
handling. The work is supported in such
manner that its bore is exposed at both ends,
which facilitates the application of a gage
within the outer end in measuring the bore
to determine'ss to its proper size and shape.

The yolke 41, in addition to forming in ef-
fect a connection between the reciprocating
frame 15 and the sieevé 7, as before de-

7 removably
within the machine, this sleeve with the
cont jned fool i !

s surface
od when
being acted
again ap-

B0

-carrying spindie, being adapt-
ed tobe withd bodiiy S i
the machine, when veleased by diseng
the yoke from hehind the screw ¢

While I have shown my improved mecha-
nism as particularly adapied for the B
ing of the inmer ecasing members of
friction bearings, 1t will be

TWe

n
|
:

.1.‘;

65 the mechanism is applicable for operating

produc-

s as in

earry o

&3

on other forms of work, without material
change in the construction thereof.

Having thus described my invention, what
T claim is:

1. In a machine of the type described,
the combination of a rotary sleeve adapted

to carry a work-holding device, a rotary-

tool-carrying spindle extending within the

sleeve, and means for effecting a feeding

movement of the tool-spindle axially of the
sleave. s

2. In a machine of the type described, the

‘combination of a rotary sleeve adapted to

enrry a work-holding device, a rotary tool-
carrying spindle extending within the sleeve
and means for imparting feeding move-

" merds fo the spindle both axially and trans-

versely of the slesve, ] .

3. In a machine of the type described,
the combination of a rotary sleeve adapted
¢ carry a work-holding device, a rotary
ool-carrying spindle extending within the

; ans for imparting a feeding move-
the spindle axially of the sleeve,
pendent means for imparting a
movement to. the spindle {rans-
the slesve,
nachine of the type deseribed, the
combination of a rotary sleeve adapted to
-holding device, a rotary toel-
indle extending within the
led with an operating tool,
by the rotary meiion of
viing a feeding movement
ially of the sleeve, and
rpannally ¢ { means for imparting a
feeding movem to the spindle trans-
versely of the axis of the sleeve,

5. In & machine of the type described,
, rame, a rotary sleeve
mounted therein and adapted to carry a
work-holding device, an oscillating adjust-
ing sleeve mounted fo reciprocate endwise

184

ton the spindle

)

‘therein, and a rotary fool-carrying spindle

mounted eccentrically within the adinsting
sleeve, and movable endwise in the Fecipro-
cating movements of the adjusting sleeve.
6. In a machine of the type deseribed, the
combination of a frame, & rotary sleeve
mounted therein and adapted .to carry. 'a
work-holding device, a supporting sleeve
mounted to reciprocate endwise within the
rotary sieeve, an adjusting sleeve mounted
for oscillation echentrically within the sup-
g e and movable endwise with

g sleeve;
ndle mounted eccentrically within
ting sleeve and movable endwise
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rection of the axis of the bore, and means

for accelerating said feeding motion when

the tool is acting at the end of the bore.

S Tn a maching for shaping the bores of
annular work - forms, the combination of
means for rotating the work about ¢he axis
of its bore, a rotary ope ating wheel, means
for imparting to sad wheel a feeding mo-
tion in the direction of the axis of the bore,
and means for accelerating satd feeding mo-
tion when the wheel is acting at the end of a
bore; whereby the Yliability of the produe-
tion of bell monthed boyes is minimzed.

9. in a machine for shaping the bores of
annuiar  work-forms, the combination of
means for rotating the work about the axis
of its bore, a rotary spindle provided with
a grinding wheel, said spindle modnted %0
reciprocate endwise so as to cause the wheel
to traverse the bore lengthwide thereof, and
driving mechanism for “reciprocating said
spindle, said driving mechanism including a

cam so shaped as o accelerate the endwise

movements of the spindle when the grinding.

wheel is operating-at the ends of the bore.

16, In a machine for shaping the bores of
annular work forms,  the combination of
means for holding the work with the bore
exposed, an operating tool to act on the bore,
and means for effecting a relative feeding
‘notion between the work and tool in the di-
rection of the axis of the bore of the work,
gaid meahs including a cam, shaped to_ac-
celerate the feeding motion when the grind-

ing wheel is -operating at the end of the

. bore.
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11. Tni a machine of the type described, the
combination of a frame, a rotary tool spindle
adapted to carry an operating tool, a votary
work spifdle adapted to .carry @ worl
holder, one of said spindles being mounted
for endwise reciprocation, & rotary driving
cam, a vibratory member operated by the
ecam and opemtiveiy connected with the re-
ciprocating spindle for reciprocating the
same, and means for disconnecting the tam
from driving engagement with the vibra-
tory member. o

19.. In a machins
the combination of a frame, &
spindle adapted to carry & operating tool,

of the type described,

[=1 i
& rotary work spindie adupied to carvy
woik holder,; one of said spindles being
mounted for endwise reciprocation, 2 rotary
driving eam, a' vibratory member, a roller on
snid vibratory member engaged by the driv-
ing cam, said roller being movable at will to
disengage the cam, and operative connee-
tions between the vibratory member and the
reciprocating spindle for reciprocating the
same. ,

13. In a machine of the type deseribed, the
Sombination of a frame, a rotary tool spin-
dle adapted to carry an operating tool and

mounjed for endwise reciprocation, a rotery

rotary tool:

2

1,188,613

work spindle adapted to carry a work:

holder, a worm on the work spindle, a worm

wheel engaged and rotated liy the worm, op-

erantive connections between the worm wheel
and tool spindle for reciprocating the saime,
and means for rotating the work spindle.
14..In a machine of the type described, the
combination of a frame, a rotary work sleeve
mounted therein -and adapted to carry a
work holder, a supporting sleeve mounted
to reciprocate endwise within the work
sleeve, an adjusting sleeve mounted within
the supporting sleeve and movable there-
with, said adjusting sléeve being removable

endwiss from the supporting sleeve, releas-

able means for holding the adjusting sleeve
in operative relation within the supporting
gleeve, and a rotary tool spindle mounted
within the adjusting sleeve and adapted to
earry o grinding tool. ’ C ‘
15, Tn a machine of the fype described,
th

sleeve mounted
« worl holder, a supporéing sleave mounted
for reciprocation within. the work sleeve, a-
frame fixed to the supporting sleeve, means
for veciprocating said frame to impart 2 re-
ciprecating motion to the supporting slesve,
an adjusting sleeve mounted withi
poriing sleeve and provided with an annu-
ar shoulder engaged by the supporting
sleeve to cause the adjusting sleave to be

moved with the sup sorting sieeve in one di-
o, b

fiie

rection, a yoke cavried by rame and en-
gnging the end of the adjusting sleeve to
Fause ihe lagter to be moved by the support-
ing sleeve
rotary tool spindle mounted. within the ad-
justing sleeve and mo rabie therewith in the
veciprocations of the same. :

16, In & machine of the type described,
{he combination of a frame, a-rotary work
sieeve
a worl holder, a supporting steeve mounted.
for veciprocation within the work sleevé, a
frame fixed to the supporting sleeve, means
for rveciproeating .said frame to impart a
veeiprocating motion  to
sleeve, an adjusting slecve mounted within
the snpporting sleeve andd provided with an
andrular shoulder engaged Ly the supporting
doeve to eause the adjusting sleeve to be
moved with the supporting sicuve in one di-
poction. a voke earried by the frame and en-
eaging the end of the adjusting s! “ve ‘to

ks

ing sleeve in the “opposite direction, said
voke being
ing sleeve to permit the latter to be removed

from within the supporting gleeve, and a
rotary tool spindle mounted within the ad-

justing sleeve and movable therewith in the

peciprocations of the same.
17. Tn a machine of the type described,’
the combination of a main frame, a Totery

e combination of a frame, 2 rotary work-
{ therein and adapted to carry .

in the sup-

mounted therein and adapted to carry.

movable to disengage the adjust-
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work sleeve mounied therein and adapted
to carry a work holder, a supporting sleeve
mounted for reciprocation within the work
sleeve, 2 tool spindle mounted within the
supporting sleeve and reciprocating there-
with, a frame applied to the supporiing
sleeve, a rotary driving member, and opera-
tive connections between the rotery driving
member and the frame for reciprocating the
in

latter to impart & corresponding reciproca-
tion to the supporting sleeve.

18. In 2 machine of the type desevibed,
the combination of a frame, a rotary work
sleeve mounted therein and adapted to eATTY
a work holding device, & supporting sleeve
mounted to veciprocate endwise within the
work sleeve, an oscillating adjusting sleeve
mounted within an eccentric opening in the
supporting sleeve and movable endwise
therewith, and a rotary tool carrying spindle
mounted eccentrically within the adjusting
sleeve ‘and movable endwise therswith, the
cecentric mountings of the said adjusting

sleeve and tool spindle being oppositely dis- .

posed. : . :

19..In a machine of the iype deseribed,
the combination of & rotary work spindle
adapted "to carry a work holder, a rotary
tool spindle adapted to carry an operating
tool, one of said spindles being adjustable
adially with respect to the other to cause
the tool to enter the material of the work,

5

and an adjusting member operatively en-.

gaged "with the adjustable spindie for ad-
justing the same, said member being mov-
able to disengage the spindie o permit the
latter to be adjusted by hand.

20. In a machine of the type deseribed,
the corabination of a frame, s rotary work
sleeve mounted therein .and adapted o carry
a work helder, an adjusting sleeve mounted
cccentrically within the work slesve and
oscillatable civcnmferentially therein to ef-
fect its vadial adjustment, a rotary tool spin-
dle carried by the adjusting sleeve and ad-
Justable with it to cause the tool fo enter the
material of the work, a gear on the adjusi-
ing sleeve, and an adjusting member en-

the gear

gaging said ad-
g memboer being

justing g movable to disengage
the gear to permit the sleeve to be adjusted
by hand. . ' >
21. In » machine of the type’ described,
he combination of a frame, a rotary work
sleave mounted therein and adepted to carry
otk holder, an adjusting sleeve mounted

for oscillating it,

Pl

eccentrically within the work sleeve and
oscillatable circumferentinlly therein to ef-
fect its radial adjustment, & rotary tool
spindle carvied by the adjusting sleeve and
djustable with it to cause the fool to enter
he material of the work, a gear on the ad-
justing sieeve, an adjusting member engag-
Ing the gear for oscillating it, said adjust-

aT

ing member being movable to disengage the
gear to permit the sleeve to be adjusted by
hand, and a handle applied %o the adjusi-
ing sleeve for adjusting it by hand.

22. In'a machine of the type described,
the combination of a frame, & rotary work
slesve mounted therein and adapted fo carry
a ‘work holder, an adjusting sleeve mounted
eccentrically within the work,sleeve and
oscillatable circumferentially therein, a ro-
tary tool spindle carried by the adjusting
sleeve and adjustable with ‘it to cause the
tool to enter the material of the work, a
gear on the-adjusting sleeve, a swinging
arm, an adjusting member mounted in the
arm- and engaging the gear for oscillating
the latter, said membér adapted to be disen-
gaged from the gear by the swinging move-
ment of the arm, and a $pring acting on the
arm and tending to hold the member yield-
ingly in engagement with the gear, the rela-
tion of the paris being such that when the
arm is'swung to disengage the member from'
the gear, the spring will act to hold the
same yieidingly disengaged. -

In testimony whereof, I have affixed
signature in presence of two witnesses.

FRED E. BRIGHT.

my

Witnesses:
Cravees S. Burzr,
Brrra Kine.
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