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To all ution. iii pnay concern: 
known tha; , FRED E. B.RIGAT, a cigi 

zen or the United States, residing at Philia gelphia, in the county of Philadelphia and 
State of Pennsylvania, have invenied cer 
tain new and useful improvements in Grinci 
ing-Machines, of which he foiesingi specification, reference being had thé accompanying drawing. 
This invention relates to grindi 

ishing machines, and has refei'en 
particularly to that type of in achine in 
which the work is rotate? while, being Siak 
jected to the action of an operating tool. 
The invention is designed wifi special 

reference to the handling of annular forms 
or shapes, such for instance as the casing 
members or bearing rings of artificietic 
bearings, the particular form of mechanism 
here shown as embodying my invention, be 
ing adaptable for operating oil the scies of 
the inner casing members of antifiction 
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, ia this instance the in 
ner casing member of an antifriction bear 
ing, which inoider is adapted to be rotated 
so as to correspondingly rotate the work 
about its central iongitudinai axis and ex 
pose the bore of the same; a rotary booi ar 
ranged relatively to the work hoider to e e 

3. 

(s 

is 

able the tool to operate on the interior 
of the bore; means for moving the tool 
axially of the work so that it will traverse 
the bore lengthwise; and means ior in pair:- 
ing a feeding movement to the tool in a 
radial direction to cause it to enter mare 
deeply into the material of the work. 

in the more specific embodiment of tile in 
vention, the work holding device is in the 
form of a chuck carried on the end of a rota 
table sleeve, and the operating tool is in the 
form of a grinding wheel carried by a spin 
die extending iongitudinally within the 
rotary sleeve and mounted for rotation ec- . centrically yithin a surrounding adjusting 
sleeve, which adjusting sleeve is in turn 
Inounei kšr rotary oscillation in a support. 
ing sie&ve, which latter is mounted for re 
cipi'(g:ition within the said rotary chuck 
23rrying sleeve, the 'eciprocating movement 
of the supporting sleeve imparting a tray 
eising invenigit to the grin.iing wheel, ion 
gitudinally of the bore of the work, and the 

Seeiics.gical of 3,8tée's :a:::i. 

osciliating movement of the adjusting sleeve 
inaparting a radiai feeding movement to the 
grindirig wheei, dize to the eccentric mount 
ing of the wheel-carrying spindle within the 
adjusting sieeve. The rotary chuck-carry 
ing siegve. and the wheel-carrying spindle 
ai'e respectively provided with driving pull 
leys, by means of which a rotary motion is 
inaparted to said, devices from a suitable 
Sotiree of power, the reciprocating move 
inent of the Supporting sieeve being impart 
ed to the same automatically by the rotation 
of the chuck-carrying sleeve, while the oscil 
Jating in ovement of the adjusting sleeve is 
i :rted thereio by hand, through the 
mediana of mechanism which will enable e 
grinding wheei to be fed radially to the 
York to predetermined and definite extents. 
The nechanism shown in the accompany 

ing drawings is one form of embodiment of 

i 3. 

exaiii ple, and which in practice has been 
found io answer to a satisfactory degree, the 
objects to be attained. It will be manifest, 
however, that the constructional details 
Éhereof may be variously modified and 
changed by the sizilled mechanic without, de 
parting from the spirit of my invention; 
and it will be understood that the invention 
is not inited to any particular form or con 
stiliction of the parts except in so far as 
such limitations are specified in the claims. 
in this connection however, I believe myself to be the first to arrange atooi-carrying spin 
dile within a surrounding rotary work-car 
rying sleeve or member, and to combine 
there with, means for effecting a feeding imovement of t. 
Gr radially with 'espect to the axis of rota 
tion of the work. Also believe myself to be the first to arrange a tool-carrying spin 
dile within a surrounding rotary work carry 
ing-sleeve, in combination with means to impart to the tool carrying-spindle a longi 
tudinal motion to cause the tool to 
the work in like direction. in the accompanying drawings: 
is a longitudinal section through my in 
proved machine with parts in elevation. 

traverse 

Fig. 2 is a rear elevation of the same. Fig. 3 
is a transverse sectional elievation on the 
line a-c, of Fig. 3. Fig. 4 is a similar view 
on the line -i of Fig. 1. Fig. 5 is a similar 
view of the line e-c of Fig. 1. Fig. 6 is a 

s d h9rizontai Sectional plan view on the line 
d-t of Fig. k. Fig. 7 is a sectionai view 

the operating tool transversely: 

Figure 1. 
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my invention, which is illustrated by way of . 
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carries, a work-hoicing chick 

35 

45 

50 

is 

to be , rotated frei: a 

g 

on the line c-e of Fig. 2. Fig. S is a real' 

s 

sectional elevation of the frame and ass()- . 
ciated parts through which the tool sittle 
is reciprocated. Referring to the drawings: The operative 
parts of the anachine ar'e aouiated in a ti 
Sustained by a suitable faile coni rising 
a base or bed plate 2, fxon) which extends 
upwardly a front stant lard 3 and a rear 
standard 4. These standards are provided 
with alined horizontal openings, within 
which extend and are slipported, the rotary 
chuck-carrying sieve 5, tie supporting 
sieve 6, the oscillating adjusting sleeve , 

5 and the wheel-carrying spindle S. said parts 
being arranged one within the other in the 
relations above mentioned. The chack-carrying see ye is of a tally 
Stapported near its forward eid iii tha (peia 
ing in the front standai's y area is of : al 
bearing 9. and is similarly stiported at its 
rear end ii) the ap2iii!g in the 'ear stantiard 
by neans of a bail-i) driving pai 
ley 11 being fixed to the aiaci adapted ile styl ree of 

ai i 

V 12, of a forn 
and construction it, give support to the work 
to be operated oil. in the preseat instance tie 
inner casing in entei' - 3 of a antifriction 
beiring, which menter is heid by the chick 
in such intainer that it will ie rotated with 
the sleeve Yish the lore of the easing mea ber exposed to the action of the grinding 
wheel 14 on the forward end of the spin 
(le 8, 

power. The seese exietis 
end beyond the standa', a 4. t 

,812 

in the fraine 15 above and transversely of 
tie gilii g stad it, and aloniet loosely on 
tli is shaft is the 'ear eit of a iiik 19 which 
extei (ts forwarly as as its forward end 
coiniected to the tier (e)si (if at light 
level 20, the lower' (iii (f which is livoted 
on a transverse hoi'izontal axis. as at 21, to 
the led lite if tie achine. the construc 
tion eing sich that the viliatory hove 
jets of the eye 2 () will case the frame 
15. carrying the sleeve (5. to reciprocate back 
aid forth oil its guiding stud, with the 'e- 
sit that the see \e {3 will be correspond 
ingly in oved. The ever 20 is provided on 
its inner site with a roller 22 extenting in a 
can groove 23 in the face of a vertical worn 

ae 2-4 m (urated on tile eat of a stil 25 
wiich is joirhated in a bearing 26 fixed to the 
led late of the unachiie. The worm wheel 
2-4 is arranged vertically eneath the chick 

'iying sleeve 5. and is engaged iy i worm 
fixel it saic: sleeve whei'ely the 'otary 
{1} if the sleeve willi inapart a rotary 

iiiotion to the voi'i, wheei, and through the 
inediitia of the vil}}ratory lever, the lini, and 
the 'a ne li, a reciprocatig inction will be 
in a ties to the sleeve (i. The iiik 19 is ad 
it stably connected with ever 20 y aheans 
of a jolt, 28 exte; (iing th'ogh the link and 
thi's tigh : silot 29 it the lever, the pirpose of 
illis ('tist' ('til citig to enable the iiink it) ji 

ise coileteti is tie ever at varying (is 

The supporting seese 3 is gointet 
axially within the sleeve 5 in sti 

tooi 
as to cause the grinding whee 
traverse the work in an axia 
reciprocating in ovements are - in paried 
sleeve 6 automatically by the rotary the ye 
ment of the chuck-carrying sleeve, tiari 
the medium of operating devices sy is ty 

2. now be described. 
end of sleeve i3 is a vertical fraine : 
taining a circular it:iiing, in which the ent 
of the sleeve is clared, and being provided 
with, he 'izoit: ; ; ; ; is is and {} and a tie 

eitical : :"; i{3. The is wer i erati ) 
is vis: i with a grizr; it 
liig loosely encircling 

guide sti ( to tie standard 4. iii.; 
projecting 'eat' wirilly the , the 
iion of this st to , is the frairie 
against a tals seise osciliating novelines, 
while permitting tie stime o nove it and 
from the staidaid i. 2nd therely effect : 
longitudinai 'eci:re: 
sleeve 6. i8 indicates a rock shaft: 

tances fro; the axis {}i the atter, in tide" to 
vary the throw if the iik, and tire extent of 
live unent. iii): 'tect to the ran a 5, and 
: 'olaser tiently the extent () the ti': versiing 
noveli ei of the gritting wheel. In order 
that the tra versing in (; yellent (if tile grind 
ig Wintel lay be a 'restes, the '}} 

it inted in the eyes' 2(3. that the firmer 
: g: Yes; from the 

ii, the present instance by 
g tie 'oller (in the end of a stad 30 
ly a larger 3 (; litei () side ii. 
g is: ling in the ever 20. The 

were it 
sites in tie ever, and the reduced oriion 
is e circlet y a spiral sing 32 which lear's 

2:ainst a sin(); liter in the 
tei eit it:2:ainst a stoli 

; 22 is st 

'airies 
: giitii, 
it is: '' is 'ici ('el it dialete' 

- 

{ i is iiazei e i ; 
y i. i piringer tle;’ i’, the ency of the spring 

bei; g : tain ti is lie!' yieldingly in 

tae ('an: 
e Sling, 

- if t e ii'iii) is connect 
seen the '4' in wheel aid the lever, 

Sui that the reciprogatin 
: griniling viee operated 
bo Fest. The plinger is is 

ide roller free of th; 

fathe 

is 
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the handle and normally extending loosely 
in a socket in the lever, this being the posi 
tion of the parts when the roller is engaged 
by the camas shown in Fig. 6. 'ien he 
handle is withdrawn to disengage the roller, 
the pin will be drawn outwardly fron" is 
socket, and then by giving the hide a 
slight circumferential turn, and releasingit, 
the spring will act to draw the handie in-. wardly and will seat the pit against the 
outer side of the lever; whereby the pia 
er will be held outwardly with the rollies 
isengaged from the cam. When the oper 

ating means for the reciprocating frame are s thus disconnected, the frame may be recip 
rocated by hand by means of a handle 35 
fixed to the frame at its top and projecting: 3. 

3rtici laterally therefroia, as shown more larly in Fig. 2. - 
The adjusting oscillaiting sleeve ieiore alluded to, is mounted ia as ecce: rig open 

ing in the sleeve 8, the effect of which is to 
dispose the center of sleeve to one side gif 

S 
so mounted within sleeve 6 hai ke recipro 
cating movements of sleeve 6 will.i.apai; a. 
corresponding novernea, to sleave, battie 
latter will be permitted to 3 osciated cir 
cumferentially withia siegye 6. These ac 
tions are effected by the following described 
means. The rear'etc. of sleeve is enlarged 
and is provided with an aritaia: shoulder 
36 which bears agains; he rear end of sleey 
6, the enlarged end of seeve being pro 
vided with a circuliar seat or socket, 3 which 
is disposed eccentrically with relation to the 
center of the sleeve as shown in Fig. 4, in 
this socket is mounted an annular bai-bear. 
ing 38 comprising outer and inier casing 
members and interposed antifickie: balls, 
the wheel-carrying spindle 8 beisig moranted 
centrally within the in her casing member. 
As a result of this consti'liction and arrange 
ment, the axis of the wheel carrying spitadle 
will be disposed to one side of the axis of 
the sleeve, 7, the eccentric openings in the 
sleeves 6 and being oppositely disposed to 
each other, thereby causing the axis of the 
wheel spindle 8 to be disposed coincident, 
with the axis of the chuck carrying sleeve 5, 
for the purpose presently to be described. 
At its opposite end the bearing spindie 8 is 
mounted in a bearing sleeve.89 which is 
tapered exteriorly and firmly seated in 
tapered opening in the forward end of sieeve 
7, the bearing sleeve 39 being disposed ecceia. 
trically with relation to the axis of the 
sleeve to correspond to the eccentric rela 
tion of the bearing at the opposite end of the 
spindle, to said sleeve. The antifriction 
bearing 38 at the rear end of the wheel 
spindle is confired in its seat or socizet in the 
sleeve, by means of a screw cap 49 which is 
screwed into the end of the enlarged por. 
tion of the sleeve and bears against the outer 

W 

... 3 

casing member of the hearing. Engaged 
with the outer end of the cap 40 is a horizon tal transversely extending yoke 41, one end 
of which is pivoted on a horizontai stud 42 extending rearvardy from the arm its of 
frame 15, while the other end of the yoke 
is formed with a slot engaging over a stud 
43 extendig rearwardly from the arm 16, 
this latter stud being threaded to receive 2. 
thumb au: 44 by which the yoke may be 
heid regaoyably in operative position en 
gaged with the outer end of the screw cap 
43. The effect of the engagement of the 
yoke with the screw cap is to form a con 
nection between the reciprocating frame 15, 
and the sleeve of such character that the 
forty:rd sliding movement of frame 15 will 
garry sleeve with it, and the opposite 
inct gaga, ei the is airie will nove the sleeve 
in 12 g;posike direction due to the engage 
3:2;at of the end of sieeve 6 with the annular 
shoikier 38, it is see: therefore that by 
the reciprocaig movements of frame i5 
and consequently the sleeve 6 camped there 
to, sieeya will be reciprocated in like man 

f 

8 

85 

90 ner, and the wheel-carrying spindle 8 
raciated in steeve , will be likewise recip 
rocated, these parks all noving together as 
a tail; in 3: axial direction, with the wheel spindie capabie of an independent rotation 
within sleeve , and sleeve 7 being capable 
of ten independent osciliating movement 
withia sieeve. 6. 

y reason of e eccentric acuating of the wheel carrying spindle within sleeve 7 
as befo:e described, and by reason of the 
faci that grainally the center of spindle 8 is 
coincident, with the axis of the chuck car 
rying sleeve 5, when sleeve is oscillated. 
within sjeeve 6, the wheel spindle will be 
moved bodily radially beyond, its central po 

s will be correspondingly fed to the work so 
as to enter more deepiy therein. 
anism for oscillating the sleeve 7 to effect, 
this radial adjustment of the grinding wheel 
consists of the following parts. Surround 
ing the eniarged end of sieve and firmly 
fixed tiereío, is a segment, worm gear 45 en 
gaged at its lower side by a horizontai trans 
veisely extending wornia 46 moanted for ro 
tation on a supporting stud 47. The worm 
is 23'ovided with an extension or sleeve 48 
(Fig. ) to which is fixedly connected a 
Rurled turning cap 49, by means of which 

the worm may be burned and through the 
medium of the warna wheel, will oscillate 
sleeve. Provision is made for determining 
and regulating the extent of hovement of 
the worn, so as to feed the grinding wheel 
£adially predekerEnized and known dis 
tances. his is effected by providing a col 
iar 50 which loosely surrounds the extension 
of the won at the irrier gnd of the tikaing 
cap, which sieve is provided with gredus 

sitioia and tile grinding wheel on the spindle. 
The mech 
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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 claiaped 
to the turning cap so as to move with it, 
and is adapted to be released therefrom, to 
permit the sleeve to be turned to adjust the 
same to zero, by means of a clamping screw 
52 threaded centrally into the extension on 
the worin, and having a tapered end which is 
adapted to engage tie inner end of a la 
dially extending locking pin 53 mounted to 
slide in the extension of the worm and 
adapted at its outer end to engage and bind 
against the inner side of the graduated 
sleeve. Normally the screw 52 is adjusted 
so as to effect a clamping connection be 
tween the worm and the gradiated sleeve, 
so that when the turning cap is operated to 
rotate the worn, the graduated sleeve will 
move with it. When the sleeve is to be set 
to zero for another grinding operation, 
clamping screw 52 is looseized, which, re 
leasing the graduated sieve, permits the lat 
ter to be freely turned, relatively to the 
W(), 
The stusl 4 on which the worm 46 is 

mounted, is carried by an ip and down mov 
able arm 54 pivotally sustained on the shaft 
18 inefore allided to, so that the worm may 
be disengaged from the worn wheel by the 
downward in ovement of the arm, and inlay 
be engaged there with by swinging the arm 
upwardly. The arm is held normally in its 
per position by line: Is of a spiral spring 

55 connected at its lower ent with an ailgu 
lar fingei i}{3, projecting "earwardly fron 
the end of the shaft, the spring being coin 
nected at its upper end to a Washer 5 sus 
tained by the stud i2 on the frame 5. The 
siring, alling it on the sing: lar all). 
forces the saine upwardly against a in 5S 
projecting outwarily from the a ril 4, 
and by this means the airin is held yieldingly 
in its per position with the Wai'i engageti 
with the worn will ea. The was el' to which 
the upper end of the siring is connected, is 
arranged vertically over the axis of the sixaft 
1S, anti y swiising sail shaft; y inheals of 
a landie if thereon, in a direction ti ca'ry 
the aiguiar aii. 563 to the posite side of 
the axis of tie shaft to the position slown 
by doited lines in Fig. 6, the lowei' end of 
the siring will be caused to “pass center', 
and will hold the arm in this position. This 
action, releasing tile swinging a ran 5-4 by g 

disengaging the aligular arm from the pii s 

ther'eau, the aa ist aid the YY (rin 
thereby will Swing downwai'ily by the 
ty eight of the parts, and the vora will ise 
disengaged from the worm wieel. This 
mechanisi) is employed when it is desired, 
after the 'voria has bein operated by it and, 
to gracially feet the grinding wheel to the 
work, to quickly return the griding wheel 
to its former inier, position. for another 3} 

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 described, will 
leave the worm wheel free to be quickly op 
erated by hand to restore the wheel to its 
former initial position, an upwardly ex 
tending handle 60 being fixed to the upper 

70 

side of the worm wheel for manual opera 
tion of the same. In the operation of the machine, the casing 
member of the bearing is held by the chuck, 
and the grinding wheel occupies the position 
shown in Fig.1- with its axis coincident 
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 
chick-carrying sleeve and to the wheel-car 
iying spindle, through the medium of the 
driving pulley 61, the work carried by the 
eituck will be rotated, and by means of the 
(iriving connections between the chuck-car 
rving sleeve and reciprocating frame 15, the 

75 

80 

90 
latter will be moved forwardly and will ad 
sance the grinding wheel and cause it to act 
on the interior sirface of the bore in the 
work, the wheel, after its advancing move 
ment, being moved rearwardly and thus re 
ciprocated back and forth within the bore of 
the work. Durii g such reciprocating move 
nients of the wheel it is fed radially, so as 
to cut deeper into the work, by means of the 
turning cap 49 on the end of worn 46, the 
turning movement of this cap causing the 
adjusting sleeve to oscillate circumferen 
tially, and by reason of the eccentric 
not inting of the wheel spindle within this 
sleeve, causing the latter to move from the 
center radially outward, transversely of 
the axis of the chuck carrying sleeve. This 
action of the arts is continued until the 
bore 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 lynde 59 on shaft 18 being 
swung to the right, worn 46 will be low 
ered out of engagement with worm wheel 45, 
and the latter may be moved by handle 60 
in orde' to return the grinding wheel quickly 
invalidly to its former central position. 
Camping screw 52 is then loosened in order 
to release the graduated sleeve, and the lat 
te' is ti'ned by hand to Zei'o position again. 
Sci'ew 52 is the tightened up, and handle 
59 on a 'im 18 swung to the left in order to 
agail engage worm -6 with worm wheel 45. 
i he 9: its are now in condition for opera 
tion on another bearing member, which is 
insented in the chuck, the foregoing opera 
tions repeated. 
As the grinding wheel acts on the ends of 

the bo'e, for a time but a portion of the sur 
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with the material, and consequently 
times it meets with less obstruction to its 
grinding action, than at intermediate points 
in the work where the entire suri: 
wheel is in action. Consequel 
longitudinal traversing novene.iii. 
wheel is uniform, there is dangea of produc 
ing a “bell-mouthed” bore. To minimize this liability, I propose to so form the 
mechanism by which the wheei is fed totagi 
tudinally, that its traversing movements 
will be accelerated at the ends of the bore, 
and consequently will be slower internaedi 
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 wheei enters 
the bore, a slower motion through the 
middle of the same, and then a quick motion 
again as it emerges at the other end, these 
variations, being repeated on the return 
movement of the wheel. In the position of 
the parts shown in Fig. 1, the wheel is aboli: 
to enter the bore and the roller 32 is a the 
high part of the cam. From this point, the 
cam slopes quickly toward its axis So as to 
produce a comparatively rapid movement 
of the wheel forwardly. The can: then ap 
proaches its axis more gradually so as it). 
reduce the speed of movement, thi 
of the cam representing the period wher: 
the middle part of the hoi'e is being acted 
on, and from then on the can again ap 
proaches the axis with a quick:r curve so 
as to produce a corresponding movement of 
the wheel as it emerges from the bore. Oil. 
the return movement, the foi'egoing opera 
tions are repeated with like variations ii). 
speed of the traversing movement of the 
wheel. 
By the arrangement of the several sleeves 

carrying the different coöperating parts, one 
within the other, a very compact and con 
densed construction is produced, which en 
ables the mechanism to be contained within 
small limits, and conduces to convenience in 
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 oater end in measuring the bore 
to determine as to its proper size and shape. 
The yoke 41, in addition to fol'ining in ef 

fect a connection between the reciprocating 
frame 15 and the sleeve 7. as before de 

'... 

55 scribed, maintains the sleeve 'emovably 

60 

within the machine, this sieeve with the 
contined tool-carrying spindle, being adapt 
ed to be withdrawn bodily rea: Yardly from 
the machine, when released by iisengaging 
the yoke from behind tie Screw ?ap 40. 
While I have show my in proved ineca 

nism as particularly adap £3; the ilisi 
ing of the inner casignieniei's of ii. 
friction bearings, it will be understood that 

65 the mechanism is applicable for operating 

the 

s surface 

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

Having thus described my invention, what 
ciaim 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 
steeve, and means for effecting a feeding 
novement of the tool-spindle axially of the 
sieeve. \ . 

2. In a machine of the type described, the 
coniination of a rotary sleeve adapted to 
carry a work-holding device, a rotary tool 
carrying spindie extending within the sleeve 
and means for imparting feeding move 
ments to fine spindle both axially and trans 
versely of the sleeve. 

3. in a machine of the type described, 
the combination of a rotary sleeve adapted 
to carry a work-holding device, a rotary 
co:-cai'rying spindle extending within the 
se *::cans for imparting a feeding move 
--- it the spindle axiaily of the sleeve, 

ii) dependent means for imparting a 
}ovement to $he spindie trans 

f the sleeve. 
a machine of the type described, the 

lization of a rotary sleeve adapted to 
ioding device, a rotary tool 
itle extending within the 
vided with an operating tool, 

'clied by the rotary motion of Ca 

tire r is parting a feeding movement 
aliy of the sleeve, and 

A means for imparting a 
: to the spindle trans 
of the sleeve. 

is, 
in antially C 
feeding no 
versely of the 2x 

5. a naci:iiie the type described, 
the combination of a frame, a rotary sleeve 
iaounted therein and adapted to carry a 
work-holding device, an oscillating adjust 
ing sieeve mounted to reciprocate endwise 

3. 

therein. and a rotary tool-carrying spindle 
molarited eccentrically within the adjusting 
sleeve, and movable endwise in the recipro 
cating movements of the adjusting sleeve. 

6. In a machine of the type described, the 
combination of a frame, a retary sleeve 
taouiated therein and adapted to carry, a 
work-holding device, a supporting sleeve 
mounted to reciprocate endwise within the 
rotary seeve, an adjisting sleeve, mounted 
for oscillation ecentrically withii the Sup 

ve a sad advaile ex-dwise with 

emounted eccentrically withii 
ng sieeve &nd movable endwise 

ing the bores of 
, the combination of 

the work with the bore 
g tooi to act on the bore, 

elative feeding motion 
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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. In 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 operating wheel, means 
for imparting to said wheel a feeding ano 
tion in the direction of the axis of tie bore, 
and means for accelerating said feeding no 
tion winen the wheel is acting at the end of a bore; whereby the liability of tie produc 
tion of bell notathed bores is minimized, 

9. in a machine for shaping the ores 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 motinted to 
reciprocate endwise so as to calise the wheel 
to traverse the bore lengthwise thereof, and 
driving mechanism for reciprocating said 
spindle, said driving mechanism including a 
can so shaped as to accelerate the endwise movements of the spindle when the grinding 
wheel is operating at the ends of the bore. 

10. 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 
motion between the work and tooi in the di 
rection of the axis of the bore of the work, 
said means including a cam, shaped to ac 
celerate the feeding motion when the grind 
ing wheel is operating at the end of the 
bore. 11. In a machine of the type described, the 
combination of a frame, a rotary tool spindle adapted to carry an operating tool, a rotary 
work spidle adapted to. . carry a york 
holder, one of said spindles being mounted 
for endwise reciprocation, a rotary driving 
cam, a vibratory member operated by the 
cam and operatively connected with the re ciprocating spindle for reciprocating the 
Same, and means for disconnecting the can 
from driying engagement with the vibra 
tory member. 12. In a machine of the type descriled, 
the combination of a frame, a rotary tool. spindle adapted to carry an operating toil, 
a rotary work spindle adapted to carry a 
work holder, one of said spindles leing 
mounted for efdwise reciprocation, a rotary 
driving cam, a vibratory member, a roller on 
said vibratory member engaged by the driv 
ing cam, said roller being movable at will to 
disengage the cam, and operative connec 
tions between the vibratory member and the 
reciprocating spindle for reciprocating the 
S88. : . 

13. In a machine of the type described, the 
&ombination of a frame, a rotary tool spin 
dle adapted to carry an operating tool and 
mounted for endwise reciprocation, a rotary 

work spindle adapted to carry a work. 
holder, a worm on the work spindle, a worm 
Wheel engaged and rotated by the worm, op 
erative connections between the worm wheel 
and tool spindle for reciprocating the same, 
and inneans for rotating the work spindle. 

i-. In a machine of the type described, the 
collination 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 sleeve being removable 
endwist from the supporting sleeve, releas 
alie means for holding the adjusting sleeve 
in (perative relation within the supporting 
sleeve, and a rotary tool spindle mounted 
within the adjusting sleeve and adapted to 
carry a grinding tool. . . . . w 

15. In a machine of the type described, 
the conubiiation of a frame, a rotary work. 
sleeve mounted therein and adapted to carry. 
a work holder, a supporting sleeve mounted 
for reciprolation within the work sleeve, a 
frame fixed to the supporting sleeve, means 
for reciprocating said frame to impart a re 
ciprocating motion to the supporting sleeve, 
an adjusting sleeve incounted within the sup: 
porting sleeve and provided with an annu 
lar shoulder engaged by the supporting 
sleeve to case the adjusting sleeve to be 
moved with the supporting sleeve in one di 
rection, a yoke carried by the frame and en 
gaging the end of the adjusting sleeve to 
cause the latter to be moved by the support 
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ing sleeve in the opposite direction, and a 
rotary tool spindle mounted within the ad. 
justing sleeve and movalie therewith in the 
reciprocations of the same. w 

16. In a machine of the type described, 
the combination of a frame, a rotary work 
sleeve nounted therein and adapted to carry. 
a work holder', a sporting sleeve mounted 
fo:' 'eciprocation within the work sleeve, a 
frate fixed to the supporting sleeve, means 
for 'eciprocating said frame to impart a 
reciprocating inotion to the supporting 
sleeve, an adjusting sleeve nounted within 
the Silpi (iting sieve and provided with an 
induilar shoulder engaged by the supporting 
sleeve to cause the adjusting sleeve to be 
1 in vect with the supporting si: ye in one di 
i'ection, a yoke earried by the frame and ens 
gaging the end of the adjusting si 've to 
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caise the latter to be moved by the support 
ing sleeve in the opposite direction, said 
yoke iting movable to disengage the adjust 
ing sleeve to permit the latter to be removed 
fi's in within the supporting sleeve, and a 
rotary tool spindle mounted within the ad 
justing sleeve and movable there with in the 
reciprocations of the same. ... . 

17. In a machine of the type described, 
the combination of a main frame, a rotary 
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work sleeve mounted therein and adapted 
to carry a work holder, a supporting sieeve 
mounted for reciprocation within the work 
sleeve, a too spindle mounted within the 
supporting sleeve and recipi'ocating there 
with, a fraine applied to tie supporting 
sleeve, a rotary driving member, and opera 
tive connections between the rotary driving 
member and the fame for reciprocating the 
atter to inapart a correspondiig recipi'oca 
tion to the supporting sleeve. 

1S. In a machine of the type described, 
the conibination of a frame, a rotary work 
sleeve mounted therein and adapied to carry 
a work holding device, a supporting sleeve 
mounted to reciprocate endwise within the 
work sleeve, an oscillating adjusting sleeve 
mounted within an eccentric opening in the 
supporting sleeve and movable endwise 
there with, and a rotary tool carrying spindle 
mounted eccentrically within the adjusting 
sleeve and movable endwise there with, the 
eccentric mountings of the said adjusting 5 
sleeve and tool spindle being oppositely dis- a '-' 

-- eccentrically within the work, sleeve and posed. 
19. In a machine of the type described, 

the combination of a 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 
'a dially with respect to the other to cause 
the tool to enter the material of the work, 
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 to permit the 
latter to be adjusted by hand, 

20. In a machine of the type described, 
the combination of a frame, a rotairy work 
sleeve mounted therein and adapted to carry 
a work holde', an adjusting sleeve mounted 
eccentrically within the work sleeve and 
oscillatable circumferentially therein to ef 
fect its radial adjustment, a rotary tool spin 
de carried by the adjusting sleeve and ad 
justable with it to cause the tool to enter the 
material of the work, a gear on the adjust 
ing sleeve, and an adjusting member en 

i333.33.3 

spindle carried 

gaging the gear for OSeiliating it, said ad 
isting member being movable to disengage 
the gear to permi, he sleeve to be adjusted 
by hand. - 

2i. In a machine of the type described, 
he combination of a frame, a rotary work 
e3ve lounted therein and adapted to carry 

a Vork holder, an adjusting sleeve mounted 
eccentrically within the work sleeve and 
oscillatable circumferentially therein to ef. 
fect its radial adjustment, a rotary tool 

by the adjusting sleeve and 
: diastable with it to cause the tex to enter 
the islaterial of the work, a gear on the ad 
justing sieeve, an adjusting member engag 
ing the gear for osciliating it, said adjust 
ing inember being jinovable to disengage the 
gear to permit the sleeve to be adjusted by 
hand, and ; handle applied to the adjust 
ing sleeve for adjusting it by hand. 

22. In a machine of the type described, 
the combination of a frame, a rotary work 
steeve mounted therein and adapted to carry 
a work holder, an adjusting sleeve mounted 

i 
s 

Oscillatable circumferentially thereia, a ro 
tary tool spindle carried by the adjusting 
sleeve and adjustable with it to case he 
tool to enter the material of the work, a 
gear on the adjusting sleeve, a swinging 
arm, an adjusting member mounted in the 
arin, and engaging the gear for oscillating 
the latter, said member adapted to be disen 
gaged from the gear by the swinging move 
neit of the arm, and a spring acting on the 
arm and tending to hold the member yield 
ingly in engagement, with the gear, the rela 
tion of the parts being such that when the 
arm is swing to disengage the member from 
the gear, the spring will act to hold the S38 yieldingly disengaged. 

in festimony whereof, i have affixed my 
signature in presence of two witnesses. 

FRED E. BRGHT. 
Witnesses: 

CitAREs S. BUTLER, 
BERTHA KING. 
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