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UNITED STATES PATENT OFFICE. 
FRED E. BRIGHT, OF PHILADELPHIA, PENNSYLVANIA. 

GRENDING-MACHINE, 

1,198,613. 
Application filed February 20, 1915. 

To all ("hom it may concern: 
IBe it known that I, FRED E. BRIGIIT, a 

citizen of the United States, residing at 
Philadelphia, in the county of Philadelphia 
and State of Pennsylvania, have invented 
certain new and useful Improvements in 
rindling-Machines, of which the following 

is a specification, reference being had there 
in to the accompanying drawing. 
This invention relates to grinding or fin 

ishing machines, and has reference more 
particularly to that type of machine in 
which the work is rotated while being sub 
jected to the action of an operating tool. 
The invention is designed with special 

reference to the operation on annular forms 
or shapes, such for instance as the casing 
members or bearing-rings of antifriction 

20 

25 

30 

35 

40 

45 

50 

55 

bearings, the particular form of mechanism 
here shown as embodying my invention, be 
ing adaptable for operating on the bores of 
inner casing members of antifriction bear 
ings, in order to give to the bore its proper 
and accurate finished condition. 

In its general organization the mechanism 
embodying my invention comprises a holder 
for the work, in the present instance the in 
ner casing-member of an antifriction bear 
ing, which holder is adapted to be rotated so 
as to impart a corresponding motion to the 
work about its longitudinal central axis, and 
which holder is adapted to be reciprocated 
in a direction axially of the work in order 
that the bore of the latter may be presented 
throughout its longitudinal extent to the ac 
tion of the operating tool; a rotary operat 
ing tool adapted to act on the interior of the 
bore, and means for imparting to the tool a 
feeding motion transversely of the axis of 
the bore, in order that the tool may cut more 
deeply into the material. 

In the more specific embodiment of the 
invention, the work-holding device is in the 
form of a chuck carried on the end of a 
rotary work spindle, which spindle is recip 
rocated through the medium of mechanism 
operated by the rotary drive of the spindle; 
and the operating tool is in the form of a 
grinding wheel carried by a rotary tool 
spindle which is mounted on a carriage sus 
tained for transverse movement on a slide, 
which in turn is movable longitudinally of 
the spindle; whereby the tool, after being 
initially positioned with respect to the work, 
may be fed transversely só as to enter more 
deeply therein, and may be moved away 
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from and wholly free of the work in order 
to enable the finished work-piece to be re 
moved and another one substituted. 
The mechanism shown in the accompany 

ing (trawings illustrates one form of embodi 
ment of my invention, which is shown by 
way of example, and which in practice has 
been found to answer to a satisfactory degree 
the olbjects to be attained. It will be mani 
fest, however, that the constructional details 
thereof may be variously modified and 
changed by the skilled mechanic, without 
departing from the spirit of my invention; 
and it will be understood that the invention 
is not limited to any particular form or 
construction of the parts, except in so far as 
such limitations are specified in the claims. 
In the accompanying drawings: 
Figure 1 is a side elevation of my im 

proved grinding machine with parts broken 
away to expose other parts to view. Fig. 2 
is an end elevation of the machine looking 
toward the front of the machine, with cer 
tain parts in section. Fig. 3 is a vertical 
transverse sectional elevation on the line 
(-a of Fig. 1. Fig. 4 is a horizontal sec 
tional plan view, partly in elevation, on the 

Fig. 5 is a vertical 
transverse sectional elevation on the line 
c-a of Fig. 1, looking toward the rear and 
showing particularly the form and con 
struction of the belt tightener and coöperat 
ing brake. Fig. 6 is an enlarged view of 
the work-carrying spindle and connected 
parts, with portions broken away to. expose 
the internal construction. Fig. 7 is an end 
elevation of the machine looking toward 
the rear. Fig. 8 is a vertical longitudinal 
sectional elevation on an enlarged scale, 
through the front portion of the machine, 
on the line d-d of Figs. 7 and 9. Fig. 8: 
is a transverse section on the line e e of Fig. 
8. Fig. 9 is a transverse vertical sectional 
elevation, on an enlarged scale, on the line 
f f of Fig. 1. Fig. 10 is a top plan view 
of the transverse carriage on which the tool 
carrying spindle is sustained, a portion of 
the underlying longitudinally movable slide 
being shown. Fig.11 is a longitudinal sec 
tional elevation of the tool-carrying spindle 
and its supporting housing. 

Referring to the drawings: The operative 
parts of my improved machine are mounted 
in and sustained by a suitable frame, em 
bodying a horizontal platform 1 from one 
end of which rise two standards 2 and 3, 
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Mounted in suitable bearing in the stand 
ards, is a horizontal rotary work-carrying 
spindle 4, having on its end a work-holding 
device in the form of a chuck 5. The chuck 
in the present instance is of a form and con 
struction adapted to firmly hold the inner 
casing-member 6 of an antifriction bearing, 
so that when rotary motion is imparted to 
the spindle, the casing member will be ro 
tated about its horizontal longitudinal axis. 
Sustained by the platform 1, in the manner 
to be more fully described hereinafter, is a 
horizontal rotary tool-carrying spindle 7, 
extending in line with the spindle 4, and 
carrying on that end adjacent the work 
holding device, an operating tool, in the 
present instance in the form of a grinding 
wheel 8. The work-carrying spindle is 
adapted to be reciprocated longitudinally, 
in order to impart to the work, a traversing 
feeding movement, and the tool - carrying 
spindle is adapted to be shifted transversely 
of the axis about which the work is rotated, 
the result being that when the operating tool 
is initially positioned to act on the interior 
of the bore, the traversing feeding move 
ment of the work, will present the interior 
of the bore to the action of the operating tool, 
and the latter, by its transverse feeding 
movement, may be caused to enter more 
deeply into the material to effect the proper 
grinding and finishing of the bore. 
The work-carrying spindle 4 is surround 

ed at its front, and near its rear, with bush 
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ings 9 and 10 respectively, which are fixed 
to said spindle, and which rotate within 
bearing sleeves 11 and 12, the bearing sleeve 
11 being firmly fixed in the standard 3, and 
the bearing sleeve 12 in the standard 2, the 
construction being such that the spindle, 
with its bushings, may rotate within the 
bearing sleeves, and may also be recipro 
cated longitudinally therein. Rotary mo 
tion is imparted to the spindle 4 by means 
of a pulley 13 surrounding the spindle and 
journaled at its ends on the adjacent ends of 
the bearing sleeves 11 and 12, the spindle 
being provided with a spline 14 which slides 
freely longitudinally in a key-way 15 
formed on the interior of the pulley, where 
by the rotary motion of the pulley will be 
imparted to the spindle, while at the same 
time the latter will be capable of a longi 
tudinal reciprocating motion within the pull 
ley. The pulley is driven by belt 16, which 
may receive its motion from a suitable 
Source of power. 
The reciprocating motions of the spindle 

4 are imparted to it automatically by suit 
able mechanism actuated by the rotary drive 
of the spindle, this mechanism consisting 
of the following parts: Fixed to the pulley 
13, is a grooved pulley 17, which is connect 
ed by an endless driving belt 18, with a 
grooved wheel 19 carried by a short horizon 
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tal longitudinally extending shaft 20, situ 
ated below the spindle 4, and mounted in 
suitable bearings 21 in a bracket 22, bolted 
to the main frame of the machine at its rear 
end. The short shaft 20 carries a worm 23, 
which engages a vertical worm wheel 24 
mounted on a horizontal transverse shaft 25, 
extending above shaft 20, and mounted in a 
bearing 26 on the upper end of an arm 27, 
extending upwardly from the bracket 22. 
onnected with the worm wheel, is a cam 

wheel 28 provided in its face with a cam 
groove 29, in which extends a roller 30 on 
the side of a vibratory member, in the form 
of an upright arm 31 pivoted at its lower 
end to the bracket 22 on a horizontal trans 
verse axis 32. The upper end of the arm 31 
is provided with a vertical slot 33, in which 
extends a pin 34 projecting laterally from 
the forward end of a horizontal rod 35, 
which extends rearwardly and is jointed to 
an upright fore-and-aft reciprocating mem 
ber in the form of a movable lever 36, in the 
manner to be more fully described later on. 
The lower end of the lever is pivoted on a 
horizontal transverse axis as at 37, between 
arms 38 extending rearwardly from the 
bracket 22, and its upper end is provided 
with parallel arms 39 which carry at their 
inner sides, rotary rollers 40 engaging in a 
peripheral groove 41 in a sleeve 42 fixed to 
the rear end of the spindle 4. As a result of 
the construction described, the rotary mo 
tion of the pulley 13 will be transmitted, 
by means of the belt 18, to the short shaft 
20, the rotation of which will, through the 
medium of worm 23 and worm wheel 24, im 
part a rotary motion to the cam 28, and this, 
through the action of the arm 31, and con 
necting rod 35, will impart a fore-and-aft 
reciprocating motion to the lever 36, which 
will cause the spindle 4 to be reciprocated 
back and forth in its bearings in the stand 
ards 2 and 3, whereby a traversing feeding 
movement will be imparted to the rotating 
work carried by the work-holder. 
The connection between rod 35 and lever 

36 is such that these parts may be released 
from each other, in order to enable the spin 
dle 4 to be moved back and forth by hand, if 
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for any reason it is desired to quickly move: 
the work endwise relatively to the operating 
tool. The form of connection provided for 
this purpose is shown more particularly in 
Fig. 2, and is of the following construction: 
The rod 35 extends through an opening in 
the lever, and loosely through a guiding 
opening in a cylindrical bushing 43 mount 
ed loosely in a correspondingly shaped hole 
extending parallel with the axis of the lever 
and intersecting the opening therein, the 
ends of the opening in the lever being flared 
as at 44. Where the rod extends through 
the bushing, it is provided with a peripheral 
groove 45 which is adapted to receive a lock 
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the block in the groove or disengage the 
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ing block 46 carried by a plunger 47 slid 
ingly mounted in the center of the bushing 
and movable axially thereof so as to engage 

same therefrom. The plunger is acted on 
by a spring 48, mounted within a neck 49 
projecting outwardly from the bushing, 
which spring bears at one end against a 
shoulder on the neck, and at its opposite end 
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against the plunger, the tendency of the 
spring being to urge the plunger inwardly 
and seat the block in the peripheral groove 
in the rod, but permitting the plunger to be 
drawn outwardly, in order to disengage the 
block from the groove. The plunger is pro 
vided with a stem 50 extending through the 
spring, and having fixed to its outer end, a 
handle 51, by which means the plunger may 
be moved in and out. With the plunger in 
its inner position, and with the block there 
on engaged in the peripheral groove in the 
rod, driving connection is effected between 
the rod and the lever 36, whereby the end 
wise movement of the rod will reciprocate 
the lever 36. When, however, the plunger is 
moved outwardly, and the locking block dis 
engaged from the groove in the rod, the 
latter will be. permitted to slide idly back 
and forth through the bushing and lever, 
and will thus fail to operate the lever. The 
block may be maintained, for the time be 
ing, out of engagement with the groove in 
the rod, by means of a pin 52 extending in 
Wardly from the handle on the plunger, and ferential positions, to hold the pin into or normally, when the parts are engaged, seated 
in a socket in the neck on the bushing. When 
the handle is operated to withdraw the 
plunger and disengage the block from the 
rod 35, it is given a partial turn to carry the 
pin out of register with its socket, and the 
handle being released, the spring will cause 
the pin to seat on the outer end of the neck, 
and the block will be thus held out of en 
gagement with the rod. With the parts 
disengaged and held, the lever 36, and conse 
quently the work-carrying spindle connected 
thereto, may be moved by hand, through the 
medium of a handle 53 removably seated in 
a socket 54 on lever 36, so that when not in 
use it may be removed therefrom. The 
purpose in forming the end of the opening 
through the lever, with flared ends, is to 
admit of the relative movements of the rod 
and lever in a vertical direction during the 
operation of the parts, the bushing 43 in 
such movements, rocking in its guiding 
opening on its central axis. 

In certain kinds of work the reciprocating 
motions of the work-carrying spindle are not 
required, and therefore it is desirable, when 
such work is being operated on, to hold the 
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spindle against reciprocating motion, while 
permitting its rotation to rotate the work 
relatively to the operating tool. I propose 
to effect this object by a device which, when 

the rod 35 is released from lever 36, as just 
described, may be moved into coöperative 
relation to the spindle, and which will hold 
the same against endwise movement. This 
device in its preferred form, is shown more 
particularly in Figs. 1 and 2, and consists of 
a stop pin 55 projecting radially from a 
collar 56 rotatably mounted on a rod 57 fixed 
to and projecting rearwardly from the 
standard 2, above and in proximity to the 
projecting end of the spindle. The relation 
of the pin, to the groove 41 in the spindle, 
is such, that, by the oscillation or rotary 
motion of the sleeve on rod 57, the stop pin 
may be engaged in or disengaged from said 
groove. Normally, and in the ordinary use 
of the machine, where the spindle is recip 
rocated, the pin is adjusted free of the 
groove; but when the spindle is to be held 
against reciprocating motion, as when the 
rod 35 is released from the lever 36 for 
special work, the sleeve 56 is turned on its 
sustaining rod 57, and the stop pin on the 
sleeve caused to enter the groove in the spin 
dle, in which position of the parts, the spin 
dle will be held by the pin against recipro 
cating motion, but, due to the engagement 
of the stop pin in the groove, the spindle 
may be rotated as before. The sleeve 56 
is mounted on the rod between fixed collars 
57, in order to maintain the sleeve against 
endwise movement on the rod, and it is 
adapted to be clamped in different circum 
out of engagement with the groove in the 
spindle, by means of a clamping screw 58 
operated by handle 59 and threaded in ears 
60 on the sleeve. 
In order that the position of the work 

carrying spindle may be varied in a longi 
tudinal direction, I construct the rod 35, by 
which motion is transmitted from vibratory 
arm 31 to lever 36, so that the position of 
the lever relative to the arm may be changed. 
This is effected by forming the rod 35 in 
two sections, an inner front section 35", in 
the form of a tube having an interiorly 
threaded opening, and a rear Section 35, 
which is screwed into the tube and which is 
connected with the lever 36 as heretofore 
described. By screwing the section 35 in 
or out, the length-over-all, of the rod, made 
up of these two sections, may be increased 
or diminished. When the length is in 
creased, the effect will be to adjust the work 
carrying spindle in a rearward direction, 
and when the length of the rod is dimin 
ished, the effect will be to adjust the sleeve 
in the opposite direction. The extent of 
reciprocating movement of the spindle will, 
however, be the same as before, the change 
due to these adjustments, affecting only the 
position of the path in which the spindle reciprocates. 
The length of throw of the lever 36, and 
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consequently the extent of reciprocating 
movement of the work-carrying spindle, 
may be varied by connecting the forward 
end of rod 35, to the vibratory arm 31, at 
different distances from the pivotal axis of 
said arm. This is provided for by the slot 
33 in arm 31, in which pin 34 extends, a 
clamping screw 34 being screwed on the 
end of the pin and adapted to bear against 
the side of the arm, and serving to hold the 
pin in the different positions in the slot to 
which it may be set. 
The chuck 5 in which the work is carried, 

is surrounded by a hood 61, in order to pre 
vent the dust or ground particles from being 
thrown outwardly, and in order that the 
hood will, in the reciprocating movements 
of the chuck, maintain its proper relation 
thereto, means are provided for reciprocat 
ing the hood with the chuck. In the pres 
ent instance this is effected by connecting 
the hood to the forward end of a horizontal 
fore-and-aft extending rod 62, which rod 
extends rearwardly at the side of and below 

25 the spindle 4, and through a tubular guiding 
casing 63 sustained in the frame of the ma 
chine. At its rear end the rod has connected 
with it, the lower end of an arm 64, the up 
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per end of which is forked and embraces a 
roller 65 extending outwardly from one of 
the arms of the lever 36, whereby operative 
connection is made between arm 64 and lever 
36. As the lever 36 is moved back and forth 
to reciprocate the spindle, and consequently 
the work chuck, its motions are transmitted 
to the rod 62, through the medium of the 
arm 64, with the result that the hood car 
ried by rod 62, will be likewise reciprocated 
and its relation to the chuck will be pre 
served. 
The tool-carrying spindle may be rotated 

in any suitable manner and by any appro 
priate means. I show, in the present in 
stance for this purpose, a high-speed elec 
tric motor 66, which is mounted on the trans 
versely movable carriage before alluded to, 
indicated in Fig. 1 by the numeral 67. This 
carriage, as before stated, is movable trans 
versely in a horizontal direction, on the slide 
before alluded to, indicated by the numeral 
68, which is movable longitudinally on and 
sustained by the bed plate 1 of the frame. 
The carriage 67 consists of a flat plate ex 
tended downwardly at its edges and then 
inwardly beneath front and rear, trans 
yersely extending, guiding ribs 69, project 
ing outwardly from the slide, antifriction 
rolls 70 being interposed between the upper 
sides of the ribs 69 and the under side of the 
carriage, in order to relieve the latter of 
friction in its transverse movements. By 
the transverse movements' of the carriage, 
the grinding wheel may be fed radially so 
as to enter more deeply into the bore of the 
Work, and also in order that the grinding 
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wheel may be shifted from in front of the 
work to permit the latter to be removed 
when the grinding operation is finished. 
IDifferent mechanisms are employed for 
effecting these movements, one, a quick-act 
ing adjusting mechanism, by which the car 
riage may be quickly shifted along the slide 
When the grinding wheel is set for working 
position, or when the work is to be removed, 
and the other, a slow-acting feeding de 
vice, capable of operation to advance the 
carriage after it has been initially set by 
the other mechanism, predeterminate and 
definite degrees, so as to cause the wheel to 
feed gradually into the material of the work. 
The quick acting adjusting mechanism 

consists of a horizontal forwardly extend 
ing hand lever 71, fixed at its inner end to 
the lower end of a vertical stud 72 journaled 
in a bearing in the slide 68. The upper end 
of the stud extends above the slide, and has 
fixed to it a segment gear 73 which engages 
a rack 74 fixed to the under side of the car 
riage. The lever carries a spring-actuated 
dog 76, which engages ratchet teeth 77 on a 
segment frame 78 fixed to and projecting 
forwardly from the slide 68. By disengag 
ing the dog 76 from the ratchet teeth, the 
lever may be moved back and forth, and by 
such movement, the carriage will be shifted 
transversely on the slide in opposite direc 
tions. When the lever is moved to adjust 
the carriage so that the grinding wheel will 
be in position to act on the bore of the work, 
one end of the carriage will bank against a 
horizontal feed screw 80, carried by the 
slide and extending in the direction of trans 
verse movement of the carriage, the carriage 
being held in this position in yielding en 
gagement with the screw, by means of a 
Weight 81 attached to a band 82 passing 
over an idler pulley 83, in the form of an 
annular ball-bearing, carried by the slide. 
The end of the band is connected to an arm 
84 pivoted at its lower end, as at 85, to the 
slide, and carries on its upper end, a roller 
86 in position to engage a shoulder 86 de 
pending from the under side of the carriage. 
With the carriage held by the weight up 
against the screw 80, it is adapted, by the 
rotation of the screw, to be fed transversely 
in order to effect the transverse feeding 
movement of the grinding wheel, the lever 
71 in this gradual feeding movement, mov 
ing in the direction indicated by the arrow 
in Fig. 10, the ratchet teeth 77 pointing in 
such direction relatively to the spring dog 
76, that the dog will click over the teeth in 
such movement of the lever. The screw 80 
is threaded in a nut 87 fixed in a boss pro 
jecting outwardly from the slide, and the 
outer end of the screw has fixed to it, an 
operating wheel 88 carrying a micrometer 
sleeve 89, which surrounds the outer end of 
the boss and which is provided with a scale 
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properly graduated to thousandths or ten 
thousandths of an inch, and adapted to be 
read in connection with a pointer on the 
boss, to enable the screw to be advanced 
known and definite degrees in order to im 
part a corresponding transverse feeding 
movement to the grinding wheel. The mi 
crometer sleeve is mounted loosely on the 
screw, and is adapted to be clamped fixedly 
thereto, by means of a set screw 90 so that 
by loosening the set screw, the sleeve may 
be set to Zero for the next grinding opera 
tion. The carriage may be clamped firmly 
and fixedly to the slide, to hold it in fixed 
position thereon, by means of a clamping 
screw 91, threaded into the forward edge of 
the carriage, with its inner end in position 
to bear against the edge of the guiding 
shoulder 69 on the slide, the screw being 
provided with a handle for turning it. 
When the handle is moved to turn the screw 
in, its end binding against the rib on the 
slide, will clamp the carriage firmly in po 
sition, the release of the carriage being ef 
fected by loosening the screw. 
The slide 68 is guided longitudinally on 

the platform 1 by a V-shaped guide rib 92 
projecting upwardly from the platform at 
one edge, and engaging in a correspondingly 
shaped groove in the under side of the slide, 
the platform being provided at its opposite 
edge with a horizontal supporting ledge 93, 
on which a rib 94, depending from the under 
side of the slide, bears. The longitudinal 
movement of the slide is effected by means 
of a hand crank 95 fixed to the end of a 
horizontal transversely extending shaft 96 
mounted in suitable bearings in the plat 
form. The shaft has fixed to it between its 
ends, a pinion 97 engaging a horizontal lon 
gitudinally extending rack 98 fixed to the 
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under side of the slide, the arrangement 
thus being such that by turning the hand 
crank, the slide may be moved toward the 
work-holder, in order to initially position 
the grinding wheel with reference to the 
work, or it may be moved in the opposite 
direction in order to carry the wheel free of 
the work to permit access thereto for re 
moval or for other purposes. 
In the operation of the parts in effecting 

the initial positioning of the grinding 
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wheel, and in feeding the latter transversely, 
the hand crank 95 and the hand lever 71 are 
moved relatively so as to bring the grinding 
wheel to a point substantially in axial aline 
ment with the work in the chuck, and in 
such relative proximity to the same, that, as 
the work is reciprocated back and forth by 
the reciprocating movements of the Work 
carrying spindle, the surface of the wheel 
will act on the interior of the bore in the 
work. In this position of the parts, the car 
riage will be held by the weight, banked 
against the feeding screw 80, and as the 

5. 

work is rotated and reciprocated by the 
spindle 4, and is presented to the action of 
the grinding wheel, the latter is fed by 
gradual degrees in a transverse direction 
radially of the axis of the work, by means 
of the operating wheel 88, the feeding action 
being by slow and by definite degrees, as de 
termined by the micrometer scale. When 
the grinding operation is completed, and the 
bore has been given its final and accurate 
shape and dimensions, the slide 68 is moved 
rearwardly by the hand-crank 95, in order 
to remove the wheel from the work, and then 
the carriage is shifted transversely by the 
hand lever 71 in order to carry the grinding 
wheel and associated parts, wholly from in 
front of the work. The latter is now free 
to be measured or examined or entirely re 
moved, and a new piece of work may be 
readily inserted, and the parts adjusted to 
repeat the foregoing operation. 
In order that, after the slide has been 

moved forward to effect a proper position 
ing of the grinding wheel in a longitudinal 
direction with reference to the work, the 
slide may be firmly locked in such position 
during the grinding operation, and during 
the transverse feed of the carriage, I pro 
vide a locking device for the slide in the 
form of a head 96, having on its upper end 
a dove-tail which fits loosely in a dove-tail 
groove extending longitudinally in the un 
der side of the slide. The head contains a 
vertical interiorly threaded opening, in 
which is screwed the upper end of a vertical 
screw 98, journaled for rotation in the 
frame of the machine and provided with a 
turning handle 99. After the slide has been 
adjusted as before described, to bring the 
grinding wheel to its proper position for ac 
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tion, the dove-tail groove on the under side 
of the slide, sliding on the dove-tail in such 
action, the handle 99 is turned so as to draw 
the head 96 downwardly, which will bind 
the dove-tail against the sides of the 
groove, and will firmly lock the slide in its 
adjusted position. After the grinding Op 
eration is completed, and the slide is to be 
moved forward to free the work, the handle 
99 is operated to release the clamping action 
on the slide, and the latter is then free to be 
moved forwardly by its hand crank 95. 
In order that the operation of the work carrying spindle may be conveniently 

started and instantly arrested, I provide a 
device adapted to act on the driving belt of 
the pulley 13, in order to apply sufficient 
tension to the belt to cause it to rotate the 
pulley, which device coöperates with a brake 
for the driving pulley, in such manner, that 
when the said device is operated to tight 
the belt, the brake will be automatically 
thrown out of action to release the pulley, 
and when the said device is operated to re 
lieve the belt of tension, the brake will be 
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automatically thrown into action, the result 
being that simultaneously with the loosening 
of the belt and the cessation of its driving 
action on the pulley, the latter will be sub 

5 jected to a braking action and its motion in 
stantly arrested. This mechanism is shown 
more particularly in Figs. 1, 5 and 7. In 
these figures it will be seen that an arm 100 
is fixed near its lower end to the tubular cas 

10 ing 63, before alluded to as inclosing the 
hood-carrying rod 62, which casing is mount 
ed loosely in the frame of the machine SO 
that it may rock therein, The arm ex 
tends upwardly and carries a roller 101, 

15 adapted, when the arm is swung toward the 
work-carrying spindle, to engage the driv 
ing belt and apply tension to the same. The 
lower end of the arm extends beyond the cas 
ing, and has pivoted to it, one end of a link 

20 102 which extends transversely below the 
work-carrying spindle to the opposite side 
of the machine. At this point, the end of 
the link is jointed to the inner end of a hand 
lever 103, pivoted on a horizontal longitudi 

25 nal axis, as at 104, to the standard 3 of the 
frame, the outer end of the lever being in 
position to be operated by the attendant. 
The relation of this hand lever to the arm 
100 is such, that, when the hand lever ex 

30 tends at an upward inclination, as shown by 
dotted lines in Fig. 5, the arm will be in its 
outer position and the driving belt, free of 
driving tension. When, however, the lever 
is swung downwardly, the link 102 will be 

35 thrust endwise, and will swing the arm in 
wardly, and cause the roller thereon to en 
gage the belt and apply sufficient tension to 
drive the pulley. Coöperating with the in 
ner surface of the rim of the pulley 13, is a 

40 segmental brake shoe 105, pivoted between 
its ends on the upper end of a lever 106, 
which is in turn pivoted between its ends to 
the machine framing. The lower end of the 
lever 106 is in position to be acted on by a 

45 cam 107 on the tubular casing 63, when said 
casing is rocked by the operation of the 
hand lever to move the arm 100 outward to 
release the belt, the cam acting when thus 
engaged with the lever 106, to rock the lat- ' 

50 ter on its axis and cause the brake shoe, car 
ried thereby, to engage with the rim of the 
pulley. When the lever is operated in the 
opposite direction to swing the arm inwardly 
so as to apply driving tension to the belt, 

55 the casing carrying the cam, will be rotated 
and will disengage from the lever carrying 
the brake shoe, with the result that the brake 
shoe will be disengaged from the pulley. 
From this construction, it will be noted that 

60 normally, with the machine at rest, and the 
belt slack, and with the arm 100 in its outer 
position, the cam will hold the brake shoe 
against the pulley and the latter will be 
held against movement. When the machine 

65 is to be started, the hand lever is swung 

down, with the result that the arm 100 will 
be swung inwardly at its upper end, and 
will apply driving tension to the belt. Si 
multaneously with this action, the brake will 
be released, and the pulley will be free to re 
ceive rotation from the belt, and the ma 
chine will be operated. When, now, the op 
eration of the machine is to be arrested, the 
hand lever 103 is swung up, which action 
will throw the arm 100 outwardly, thereby 
releasing the belt, and simultaneously with 
this action, the cam will act on the brake 
shoe carrying-lever, and engage the brake 
with the pulley, whereby the latter will be 
instantly arrested and the machine stopped. 
When the boring wheel acts at the ends 

of the bore in the grinding wheel, for a 
time but a portion of the surface of the 
wheel is in grinding engagement with the 
material, and consequently at such time the 
wheel meets with less resistance to its grind 
ing action, than at intermediate points in 
the work, where the entire surface of the 
wheel is in action. If, therefore, the longi 
tudinal feeding movement of the work-piece 
is uniform, there is danger of producing a 
“bell-mouthed' bore. To minimize this 
liability, I propose to so form the mecha 
nism, by which the work-carrying spindle 
is fed or reciprocated longitudinally, that 
its movements will be accelerated when the 
ends of the bore are presented to the action 
of the grinding wheel, and consequently will 
be slower intermediate these points. I pre 
fer to effect this object by the shaping of 
the cam 29, which is of such contour, as 
shown in Fig. 1, that a comparatively quick 
longitudinal movement will be given to the 
Work, as one end of the bore is presented to 
the wheel, a slower motion, as the middle 
portion of the bore traverses the wheel, and 
then a quick motion again as the other end 
of the bore reaches the wheel, these varia 
tions being of course repeated on the return 
movement of the work. 
An important feature of my invention is 

the longitudinal reciprocating motion which 
is imparted to the work-carrying spindle to 
cause the work-piece to correspondingly feed 
to the grinding wheel. This insures ex 
treme accuracy in the shaping of the work; 
and in the casing member of an antifriction 
bearing, enables the walls of the bore to be 
ground in exact parallelism, and this regard 
less of the inaccuracy or misalinement of the 
parts of the machine other than the work 
carrying spindle. In other words, extreme 
accuracy of the construction may be re 
stricted to the work-carrying spindle and its 
bearings, whereas in other forms of ma 
chines known to me, other and additional 
parts must be mounted in very delicate and 
accurate alinement, and must, with more or 
less difficulty, be so maintained, in order to 
produce that degree of trueness and accu 
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racy in the shaping of the parts, as is re 
quired in high class ball bearing manufac 
ture. 
Another feature of importance is the pro 

vision of the clamping devices for the parts 
Sustaining the grinding wheel in its vari 
Ous movements. These clamping devices in 
Sure rigidity of the parts during the period 
of actual grinding, while by their release, 
full freedom of movement is permitted. This 
will enable the rapid initial positioning of 
the wheel for the grinding operation, and 
the quick movement of the wheel to free the 
work and clear the space in front of the 
chuck when the work is to be examined or 
removed, and a new piece is to be inserted. 
In the accompanying drawings and fore 

going description I have shown my inven 
tion as particularly adapted for the opera 
tion on and shaping of the bores of the cas 
ing-members of antifriction bearings. It 
will be manifest, however, that the inven 
tion is not restricted in its use for such pur 
poses, but is applicable as well to the grind 
ing and shaping of work pieces of other 
forms, provided the operation of the parts 
is substantially as above described. 
Having thus described my invention, what 

I claim is: 
1. In a machine of the type described, the 

combination of a sustaining frame provided 
with bearings, a work-carrying spindle ro 
tatably mounted within said bearings, a ro 
tary tool-carrying spindle, means for mov 
ing the work-carrying spindle in its bear 
ings in the direction of its axis of rotation 
and in relation to said bearings to cause the 
work to traverse the tool and means for 
effecting a feeding motion of the work-car 
rying spindle and tool-carrying spindle one 
transversely relatively to the other to cause 
the tool to enter the material of the work. 

2. In a machine of the type described, the 
combination of an operating tool, a rotary 
work spindle adapted to carry a work holder 
and mounted for endwise reciprocation to 
feed the work to the tool, a driving pulley 
surrounding the work spindle and adapted 
to be driven from a suitable source of power, 
mechanism operatively connected with the 
work spindle for reciprocating the same, said 
mechanism including a driving shaft paral 
lel with the work spindle, a driving pulley 
on said shaft for operating it, and a driving 
belt connecting said pulley with the pulley 
on the work spindle. 

3. In a machine of the type described, the 
combination of an operating tool, a rotary 
work spindle adapted to carry a work-holder 
and mounted to reciprocate endwise, driving 
means for rotating the spindle, a rotary 
member operated by said driving means, and 
a vibratory member actuated by the rotary 
member and operatively connected with the 
spindle for reciprocating the same. 

7 

4. In a machine of the type described, the 
combination of an operating tool, a rotary 
endwise reciprocating work spindle adapted 
to carry a work-holder, driving means for 
rotating the spindle, a rotary member oper 
ated by said driving means, a vibratory 
member operated by the rotary member, a 
reciprocating member operatively connected 
with the spindle, and a connection between 
the vibratory member and the reciprocating 
member. 

5. In a machine of the type described, the 
combination of an operating tool, a rotary 
endwise reciprocating work spindle adapted 
to carry a work-holder, driving means for 
rotating the spindle, a worm, operated by 
said driving means, a worm wheel operated 
by the worm, and a vibratory member oper 
ated by the worm wheel and operatively con 
nected with the spindle for reciprocating the 
Sale. A. 

6. In a machine of the type described, the 
combination of an operating tool, a rotary 
endwise reciprocating work spindle adapted 
to carry a work-holder, driving means for 
rotating the spindle, a worm operated by 
said driving means, a worm wheel driven 
by the worm, a vibratory member operated 
by the worm wheel, a reciprocating member 
operatively connected with the spindle for 
reciprocating the same, and a connection be 
tween the reciprocating member and the vi 
bratory member. 

7. In a machine of the type described, the 
combination of an operating tool, a rotary 
endwise reciprocating work spindle adapted 
to carry a work-holder, mechanism for im 
parting a reciprocating motion of a prede 
termined extent to the spindle, and means 
for varying the position of the path of re 
ciprocating motion of the spindle without 
varying the extent of its movement. 

8. In a machine of the type described, the 
combination of a frame, an operating tool, 
a rotary endwise reciprocating work spindle 
mounted in the frame and provided with a 
work-holder, a reciprocating member sus 
tained by the frame and operatively con 
nected with the spindle for reciprocating the 
same, a vibratory member sustained by the 
frame, and means connecting the vibratory 
member operatively with the reciprocating 
member, said means being adjustable to 
vary the position of the reciprocating mem 
ber relatively to the vibratory member; 
whereby the position of the path of recipro 
cating movement of the spindle may be changed. 

9. In a machine of the type described, the 
combination of a frame, an operating tool, 
a rotary endwise reciprocating work spindle 
mounted in the frame, a vibratory member 
sustained by the frame, means for vibrating 
said member, a reciprocating member sus 
tained by the frame and operatively con 
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nected with the spindle, a rod connected 
with the vibratory member, and releasable 
means for connecting the rod with the re 
ciprocating member. 

10. In a machine of the type described, 
the combination of a frame, an operating 
tool, a rotary endwise reciprocating work 
spindle mounted in the frame and adapted 
to carry a work-holder, a reciprocating 
member sustained by the frame and oper 
atively connected with the spindle for re 
ciprocating it, a vibratory member sustained 
by the frame, means for operating the same, 
a rod connected with the vibratory member 
and slidable through the reciprocating mem 
ber, and releasable means for locking the 
rod to said reciprocating member; whereby 
when said means are released, the rod will 
be free to slide idly through the reciprocat 
ing member without imparting motion 
thereto. 

11. In a machine of the type described, 
the combination of a frame, an operating 
tool, a rotary endwise reciprocating work 
spindle mounted in the frame and adapted 
to carry a work-holder, a reciprocating mem 
ber sustained by the frame and operatively 
connected with the spindle for reciprocating 
it, a vibratory member sustained by the 
frame, means for operating the same, said 
reciprocating member being formed with an 
opening extending therethrough, a bushing 
mounted loosely in said opening and having 
an opening therethrough intersecting the 
opening in the reciprocating member, a rod 
connected with the vibratory member and 
extending loosely through the opening in 
the bushing and through the opening in the 
reciprocating member, and releasable means 
for locking the rod to said bushing. 

12. In a machine of the type described, 
the combination of a frame, an operating 
tool, a rotary endwise reciprocating work 
spindle mounted in the frame and adapted 
to carry a work-holder, a reciprocating 
member connected with the spindle for re 
ciproating the same, operating mechanism 
operatively connected with the reciprocating 
member, means for disconnecting the oper 
ating mechanism from the reciprocating 
member to permit the spindle to be moved 
endwise by hand, and a handle connected 
with the reciprocating member. 

13. In a machine of the type described, 
the combination of a frame, an operating 
tool, a rotary endwise reciprocating work 
spindle mounted in the frame and adapted 
to carry a work-holder, mechanism connect 
ed with the spindle for reciprocating it end 
wise, means for disconnecting the mecha 
nism from the spindle, and means for hold 
ing the spindle against endwise movement 
when the said mechanism is disconnected. 

14. In a machine of the type described, 
the combination of a frame, an operating 
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tool, a rotary endwise reciprocating work 
spindle mounted therein and adapted to 
carry a work-holder, mechanism operatively 
connected with the spindle for reciprocating 
the same, means for disconnecting said mech 
anism from the spindle, and a locking de 
vice normally disengaged from the spindle 
and movable into locking engagement there 
with to prevent endwise movement of the 
spindle when the operating mechanism is 
disconnected. 

15. In a machine of the type described, 
the combination of a frame, a rotary end 
wise reciprocating work spindle mounted in 
the frame and provided with a peripheral 
groove, mechanism operatively connected 
with the spindle for reciprocating the same, 
means for disconnecting said mechanism 
from the spindle, and a locking pin nor 
mally disengaged from the groove in the 
spindle and movable therein to lock the spin 
dle against endwise movement. 

16. In a machine of the type described, 
the combination of a frame, an operating 
tool, a rotary endwise reciprocating work 
spindle mounted in the frame and adapted 
to carry a work-holder, and a hood sur 
rounding the work-holder and movable with 
the spindle in its reciprocations. 

17. In a machine of the type described, the 
combination of a frame, an operating tool, a 
rotary endwise reciprocating work spindle 
mounted in the frame and adapted to carry 
a work-holder, a hood surrounding the work 
holder and movably sustained by the frame, 
mechanism for reciprocating the spindle, 
and operative connections between said 
mechanism and the hood for reciprocating 
the latter with the spindle. 

18. In a machine of the type described, the 
combination of a frame, an operating tool, a 
rotary endwise reciprocating work spindle 
mounted in the frame, a rotary driving 
pulley mounted in the frame and splined to 
the spindle, operating mechanism sustained 
by the frame and operatively connected with 
the spindle for reciprocating the same, and 
operative connections between the driving 
pulley and said operating mechanism, for 
actuating the latter. 

19. In a machine of the type described, 
the combination of a frame, an operating 
tool, a rotary endwise reciprocating work 
spindle mounted in the frame and adapted 
to carry a work-holder, a driving pulley 
mounted in the frame and splined to the 
spindle, mechanism sustained by the frame 
and operatively connected with the spindle 
for reciprocating the same endwise, said 
mechanism including a driving wheel, and a 
driving belt driven by the pulley and pass 
ing around the wheel, for rotating the latter. 

20. In a machine of the type described, 
the combination of a frame, an operating 
tool, means for rotating the work about the 
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axis of its bore, means for imparting to said 
work a feeding motion in the direction of 
the axis of the bore to present the latter to 
the action of the tool, and means for acceler 
ating said feeding motion of the Work when 
the tool is operating at the end of the bore. 

21. In a machine of the type described, the 
combination of a frame, an operating tool, a 
rotary work spindle provided with a work 
holder adapted to rotate the Work about the 
axis of its bore, said spindle being mounted 
to reciprocate endwise to cause the bore of 
the work to traverse the operating tool 
lengthwise of the bore, and operating mech 
anism for reciprocating said spindle, said 
operating mechanism including a cam 
shaped to accelerate the endwise movement 
of the work spindle when the ends of the 
bore are presented to the operating tool. 

22. In a machine of the type described, the 
combination of a frame, a work-holding de 
vice, a rotary tool spindle adapted to carry 
an operating tool, a slide supporting said 
spindle and movable on the frame to and 
from the work-holder to set the toolin work 
ing position relatively to the work, and re 
leasable means for locking the slide fixedly 
in position on the frame, to hold the oper 
ating tool in working position. 

23. In a machine of the type described, the 
combination of a frame, a work-holder, a 
rotary tool spindle adapted to carry an oper 
ating tool, a carriage movably sustained by 
the frame and giving support to the tool 
spindle, adjusting mechanism for moving 
said carriage to set the operating tool in 
Working position or for moving the tool 
free of the work, and a feeding device act 
ing on the carriage, to impart a feeding 
movement to the operating tool. 

24. In a machine of the type described, the 
combination of a frame, a work-holder, a rotary tool spindle adapted to carry an oper 
ating tool, a carriage movably sustained by 
the frame and giving support to the tool 
spindle, a quick-acting mechanism for mov 
ing the carriage to set the operating tool in 
working position or to carry the same free 
of the work, and a slow-acting feeding de 
vice operating on the carriage, to impart a 
feeding movement to the operating tool. 

25. In a machine of the type described, the 
combination of a frame, a Work-holder, a 
rotary tool spindle adapted to carry an oper 
ating tool, a carriage movably sustained by 
the frame and giving support to the tool 
spindle, adjusting mechanism for moving 
said carriage to set the operating tool in 
working position or to carry the tool free 
of the work, and a feeding device acting on 
the carriage, to impart movement thereto in 
the same direction as the movement im 
parted by the adjusting mechanism, in order 
to feed the tool to the work. 

26. In a machine of the type described, 

9) 

the combination of a frame, a work-holder, 
a rotary tool spindle adapted to carry an 
operating tool, a carriage movably sustained 
by the frame and giving support to the tool 
spindle, a rack on the carriage, a segment 
gear sustained by the frame and engaging 
the rack, for shifting the carriage to posi 
tion the operating tool, and a feeding screw 

70 

Sustained by the frame and engaging the 
carriage, to impart a feeding movement 
thereto. 

27. In a machine of the type described, 
the combination of a frame, a work-holder, 
a rotary tool spindle adapted to carry an 
operating tool, a slide sustained by the 
frame and movable to and from the work 
holder, means for moving the slide, a car 
riage sustaining the tool spindle and mov 
able on the slide in a direction transversely 
of the movement of the latter, and mecha 
nism sustained by the slide and acting on 
the carriage, to move the same thereon. 

28. In a machine of the type described, 
the combination of a frame, a work-holder, 
a rotary tool spindle adapted to carry an 
operating tool, a slide sustained by the 
frame and movable to and from the work 
holder, means for moving the slide, a car 
riage sustaining the tool spindle and mov 
able on the slide in a direction transversely 
of the movement of the slide, adjusting 
mechanism sustained by the slide and en 
gaging the carriage for adjusting the same 
to position the operating tool, and a feed 
ing device sustained by the slide and en 
gaging the carriage, to impart thereto a 
feeding movement. 
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29. In a machine of the type described, 
the combination of a frame, a work-holder, 
a rotary tool spindle adapted to carry an 
operating tool, a carriage movably sustained 
by the frame and giving Support to the 
tool spindle, a feeding screw sustained by 
the frame and against which the carriage 
is adapted to bank, and means acting on 
the carriage and holding the same in yield 
ing engagement with the screw. 

30. In a machine of the type described, 
the combination of a frame, a work-holder, 
a rotary tool spindle adapted to carry an 
operating tool, a carriage movably sus 
tained by the frame and giving support to 
the tool spindle, adjusting mechanism sus 
tained by the frame and acting on the car 
riage to position the same relatively to the 
Work-holder, a feeding screw sustained by 
the frame and engaging the carriage to im 
part a feeding movement thereto in the di 
rection of the movement imparted by the 
adjusting mechanism, and means acting on 
the carriage, to hold the same in yielding 
engagement with the feeding screw. 

31. In a machine of the type described, the 
combination of a frame, a work-holder, a rotary tool spindle adapted to carry an op 
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erating tool, a carriage movably sustained 
by the frame and giving support to the tool 
spindle, a movable feeding device sustained 
by the frame and against which the car 
riage is adapted to bear, and means acting 
on the carriage and operating to hold the 
same in yielding engagement with the feed 
ing device. 

32. In a machine of the type described, 
the combination of a frame, a work-holder, 
a rotary tool spindle adapted to carry an 
operating tool, a slide movable on the frame 
to and from the work-holder, means sus 
tained by the frame and engaging the slide 
to move the same, a carriage movable on 
the slide transversely of the movement of 
the slide and supporting the tool spindle, 
adjusting mechanism sustained by the slide 
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for shifting the carriage thereon to posi 
tion the operating tool relatively to the 
work-holder, and a feeding device carried 
by the slide and acting on the carriage to 
impart thereto a feeding movement. 

33. 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 spindle adapted to carry, a 
Work holding device, one of said spindles. 

g reciprocable endwise relatively to the 
other with the reciprocating spindle for recipro 
cating the same, and means for disconnect 

mechanism operatively connected . 
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ing said mechanism from the spindle at 
will to permit the latter to be reciprocated 
by hand. 

34. 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 spindle adapted to carry a 
work holding device, one of said spindles 
being reciprocable endwise relatively to the 
other, mechanism operatively connected 
with the reciprocable spindle for recipro 
?ating it, means for disconnecting said 
mechanism from the spindle at will to per 
mit the spindle to be operated by hand, and 
a handle applied to the spindle for oper 
ating it when so disconnected. 

35. In a machine of the type described, 
the combination of a rotary tool spindle 
adapted to carry an operating tool, a rotary 
work spindle adapted to carry a work 
holder, one of said spindles being mounted 
for endwise reciprocation, a rotary member, 
and a vibratory member actuated by the 
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rotary member and operatively connected 
with the reciprocating spindle for recipro 
cating the same. 

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

FRED E. BRIGHT. 
Witnesses: 

CHARLEs S. BuTLER, 
A. THEO. BRUEGEL. 


