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EDWARD F. BURKE, ‘OF NEWARK, NEW J ERSEY, ASSIGNOR TO GENERAL MOTORS COR-
" PORATION, -OF DETROIT; MICHIGAN, A CORPORATION OF DELAWARE. ' :

TRUING APPARATUS.

Application filed April 7, 1924. Serial No. 704,741.

This invention relates to truing apparatus
and is herein shown as embodied in a ma-
chine for automatically truing the race
rings of roller bearings. Y ‘

Race rings for roller bearings are usually
case hardened on the surface which engages
the rollers. - During the process of carburiz-
ing, the rings get out of round and, after
they. come from the carburizing pots, must
be restored to a true cylindrical shape.
One of the objects of the invention, there-
fore, is to true race rings or other hollow
articles that are out of shape. In the illus-
trated construction, the truing is done by
supporting the article at one end and mov-
ing an expansible member into the article. to
stretch it, the expansible member presenting

-a substantially continuous expanding sur-

face of the shape desired for the article.
Another object is to provide apparatus for
presenting the articles automatically to the
expander. . As shown, this is effected by an
intermittently rotatable carrier, preferably
actuated by the operation of the expander.
Another object is to provide mechanism
which will prevent injury to the machine or
to the articles as, for example, when a defec-
tive work piece sticks to the expander.

To ‘these ends and also to improve gen-
erally upon devices of the character indi-
cated my invention consists in the various
matters hereinafter described and claimed.

Referring to the drawings, Figure 1 is a
plan view of the apparatus with the ex-
pander omitted. ; -

Fig. 2 is an enlarged view looking from

the right of Fig. 1.
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- for clearness.

Fig. 3 ,
clutch Icontrolling mechanism.
Fig. 3% is a detail. o

1s a rear view of a portion of the

Fig. 4 is a view of the expander parﬂy :

broken away and in section. ok
Fig. 5 is a horizontal section on the lin

the arrows. :
Fig. 6 is a front view of some of the

mechanism of Fig. 1, to a smaller scale, and

with the parts in a different position.

Figure 7 is a side view similar to Figure

2 with some parts added and others omitted

The numeral 10 indicates a work support

~or table preferably inclined, with its higher
end to the right and front as shown in Fig.-

1. Extending upwardly from the work

‘tened by screws 32 in a recess.

‘having end lugs 36 and’a middle lug

-anism. The clutch is ordinarily intermit-

~pivoted . at 56 to the support.

support and  fixed against rotation, is a

_trunnion 12 having a collar. portion 14 fit-

ting in an annular recess in the support and
having a reduced threaded end 16 which re-
celves a clamping nut 18 for fixedly secur-
ing the trunnion to the table. Rotatably
mounted on the trunnion 12 is a carrier 20
having a series of scalloped openings in its
periphery to receive curved plates or work
holders 22, The plates 22 have semi-cylin:
drical work-engaging surfaces 24 and also
flanges 26 fastened by means.of screws 28
1n recesses of the carrier.. The plates 22 are
removable and replaceable by other similar
plates, -the semi-cylindrical portions of
which_ are of larger or smaller ‘diameter to
hold work pieces of different sizes. The
articles to be treated, usually hollow rings,
are inserted. by the operafor at.the front or
loading  station - and  carried around a

quarter of a revolution to an expanding sta- -

tion which is at the right as viewed in Fig.

1. Here there is fixed to the table or sup-

port 10-a thrust ring or wear plate 30 fas-
This plate
] an-expansible member
which' is thrust into the work piece to true
the latter. The articles are retained in, the
recesses of the carrier by a curved guide 34
38 by

takes the thrust of

which it is secured to the table. -

The articles are next carried around an-
other quarter of a revolution to. a third
station to actuate a elutch controlling mech-

tently actuated to operate the expander and,
if the expander properly releases the article
so_that the latter is carried around to the

- third or rear station, the article actuates the

clutch when it rides against a cam face 40 on
a serrated bar 42 adjustably fixed to an arm
44 pivoted at 46 on the support.and having a

- rearwardly extending arm 48. At the rear
5—5 of Fig. 4, looking in the direction of -

end .of the arm 48 1s a slotted

d opening 50
the edges 3

of which are rounded and are en-.

_gaged by a vertically extending pin 52 on a

vertical ‘arm. 54 of a three armed -lever

6 A laterally
extending arm 58 is forked at its end and

-engages a vertical rod 60 having a collar 62

at_its lower end and pivoted at its- upper
end at 64 to a horizontal arm 66 pivoted at
68 on the frame. Also piyoted at 64 is. a
rod 70 which slides through a lug 72 fixed
to the frame and the rod is normally pressed .
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upwardly by a spring 74 attached at its up-
per end to the rod and bearing at its lower
end against a washer on the fixed lug 2.
The rod 70 at. its upper end connects with a
cluteh controlling dog which causes the ex-
panding member to descend whenever the
dog is withdrawn. If an article is properly
released by the expanding member and con-

sequently carried around to the third sta- -

tion, it pushes the cam member 40, 42 to the
rear. This swings the arms 54 and 58 clock-
wise (in Fig. 3) and, the forked arm 58, en-
gaging the upper side of the collar 62, de-
presses the rod 60 and the clutch controllin
rod 70 and the expander will then descen
again into the following article at the ex-
panding station. If, however, the article
sticks to the expander, so that breakage
would occur if the expander carried the arti-
cle down against a following article, the
members 40, 42, etc., are not actuated but
are pressed forwardly into the empty work
recess at the third station and the machine
cannot operate. The spring 74, acting
through the rods 70 and 60 and the collar
62, arms 58, 54, 48 and 44, causes this for-
ward movement of the cam member 40. As
shown in Fig. 3¢ there is a third arm or
handle 76 for controlling the clutch by hand
when desired. As the articles leave the
third station, they are carried around and
retained on the support by a guard 78 hav-
ing a bracket 80 secured to the table by
screws. At the fourth station which is at
the left as shown in Fig. 1, the articles slide
out by gravity, due to the inclination of the
table. . :

The mechanism for intermittently rotat-
ing the carrier will now be described. As
shown in Fig. 2, studs 82 have their lower
ends threaded in the carrier and their up-

‘per reduced ends 84 pass through a cam

member 86 and an index plate 88. These

"last two members are free to rotate on a re-

t5
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duced cylindrical portion 90 of the trunnion
12, The cam member 86 has a series of cam
faces, herein shown as four, each face end-
ing in a shoulder 94 engaged by the end of
a sliding plunger 92 carried by depending
lugs 96 on a swinging arm 98, the hub of
which turns on a cylindrical portion 100 of
the trunnion and: is held thereon by a head
102 having a stud threaded in the end of
the trunnion. The plunger 92 is pressed
agzainst the cam faces by a coil spring 104
and successively engages the shoulders 94
in the manner of a pawl and ratchet. The
arm 98 is oscillated to intermittently turn
the table and the table is locked intermit-
tently by a latch engaging the index plate
88. This plate has a series of notches 106
into which fits the end 108 of a latch arm
110 pivoted at 112 to a bracket 114 fastened
to the table by screws 116. A flat leaf
spring 118 secured to the upper edge of the

1,671,607

bracket bears against the upper side of the
latch arm 110 and tends to hold it down.
The arm is held against lateral movement
by upwardly extending lugs 120 forming a
part of the bracket 114. In order that the
end of the latch 108 may easily enter the

notches, it is beveled or inclined as at 122.°

The latch arm- 110. is periodically raised
and lowered by the reciprocating ram of the
expanding mechanism. It has a lug 124
lying in the path of a hook 126 carried on a
swinging arm pivoted at 128 to a plate 130
on the ram 170. A flat spring 132 attached
to the plate 130 holds the hook 126 in a
position such that it will always engage the
lug 124. As the hook 126 rises with the
ram, it engages lug 124 and lifts the latch
arm 110 whereupon the carrier can be ro-
tated a portion of a revolution by the mech-
anism to be described. As the hook rises,
it moves further away from the pivot 112 of
the latch arm and releases the lug 124 so
that the end 108 of the latch can ride along
the top of the index plate 88 as the latter is
turned and drop into the next notch 106.
This accurately positions the carrier and the
work piece in the proper position to be acted
on bﬁ, the expander. ' :
The mechanism for swinging the arm 98
to intermittently turn the carrier will now
be described. See Figs. 1, 2 and 6." A
bracket 134 is attached by screws 136 to
the support 10 and has spaced bearings 138
and 140 for a sliding rod 142. The rod is
flattened at one end and carries a depending
stud 144 engaging a slot 146 in the arm 98
and a coil spring 148 is sleeved on the rod
and bears at one end against the bearing 138
and at the other end against a collar 150
fixed to the rod. The spring is shown in its
compressed position in Fig. 1 and in an
expanded position in Fig. 6. The spring is
compressed during the descent of the plunger
and is thus energized so that, when per-
mitted to expand, it will force the rod back
to yieldingly turn the carrier. Projecting
from the collar 150, is a stud 152 engaging a
slot 154 in an arm 156 of a bell crank lever
pivoted at 158 between standards 160 on
the bracket piece. Another arm 162 of the
bell crank lever has its ends slotted as at
164 and engages a pin 166 projecting hori-
zontally from a plate 168 attached to the
ram 170. It is apparent that the descent
of the ram or plunger will cause the rod to
slide and compress the spring and that, when
the plunger rises and the latch is lifted from
the index plate, the spring will then cause
the rod to slide back and swing the arm 98
and turn the carrier. L
Referring to Figs. 4 and 5, a holder 172
is carried by the reciprocating ram 170 and
in turn carries a core 174 having a threaded
shank 176 screwed into the holder and locked

by a plate 178 and set screw 180. The core-
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is in the form of a frustum ‘of ‘a" pyramid
having flat pyramidal faces 182, each ‘hav-
ing a longitudinal key 186 engaging a- slot
184 in a clamping section 188." The ‘clamp-
ing sections have flat'faces engaging the flat
faces of the frustum and are arranged’ to
move longitudinally thereon.” The" clamp-
ing sections, of which six are shown, have
outer cylindrical surfaces which form a sub-
stantially continuous outer eylindrical sur-
face to engage the interior of 4 ring or other
hollow article. Such a ring is indicated at
R in Fig. 4. Each clamping section’ 188
has_peripheral ‘slots ‘190 engaged by split
spring rings 192 which constantly fend' to
press the cections towards the coreso that
when 'the ‘sections are moved ‘to the small
end of the ‘frustum, théy ‘are collapsed to

_ their smallest diameters. At the upperends of

20

‘g

30

'35
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the sections are lateral extensions oI projec-
tions 194 held in‘an annular recess of the
holder by a retaining ring 196 ' fastened' to
the holder by screws 198. The récess is

deeper than the thickness of the projections

and of larger diameter s¢ that the seétions
have lost motion connection with the holder
both ' vertically and ‘horizontally. -~ Springs
200 are arranged in recesses in the holder
and press against the extensions 194 and,
whenever the holder is lifted, move the ox-
tensions, against the retaining ring. In this
position, the sections are at the small end of
the frustum and are collapsed by means of
the split spring rings 192. * Hence, the ex-
pander can easily enter'the ring R and as
1t enters the ring, the lower ends of the'see-
tions 188 strike the thrust plate 30 on the
table and then continued descent of the eore
or frustum 174 wedges the sections outward-
ly, thus expanding the ring and restoring it

to a trie cylindrical shape. ' In all positions

of ‘adjustment, the sections present 'a'true
cylindrical surface to engage the article. "
‘Although the invention has been déscribec
by reference. to. specific apparatus, it should
be understood that, in"its broader aspects,
it is not necessarily limited to the precico
form ‘which has been selected for illustrative
purposes. . o e
Iclaim: AT
1. Inapparatus of the character described,
a carrier for hollow articles, a reciprocating
member, an expansible member supported by
the reciprocating member and movable into

the articles to true the same, and means op- °

erated by the reciprocating member for ‘in-
termittently moving the carrier; substan-
tially as described. ‘

2. In apparatus of the character described,
a rotatable carrier for hollow articles, a re-
ciprocating member, an expander carried
by the reciprocating member and having a
substantially - continuous outer cylindrical
surface movable into the articles to true the
same, and means operated by the reciprocat-

3

ing ‘member for intermittently rotating the
carrier to bring the articles successively into

the path of the expander, substantially as
described; 7 TR

*8..In" apparatns of " the character de-
scribed, ‘a‘rotatable carrier having a series
of openings to receive hollow articles; an ex-
pansible “member having a substantially
continuous ‘¢ylindrical surface: movable ‘into
the articles at one station to true the articles
and’ means for intermittently rotating ' the
carrier to bring the articles successively into

the path of the expansible member; substan-

tially ‘as described. ‘

“4.'In ‘apparatus of the “‘character = de-
scribed, a 'rotatable carrier having a series
of openings to receive hollow articles, a re-
ciprocating’ “member having an expander
movable“into the ‘articles' at' one station to
true the articles, and means operated by the

reciprocating' member for intermittently ro-

tating the carrier; substantially as described.
5. T apparatus - of ‘the -character ' :de-
scribed, an article support having one end
higher than the other; a’ rotatable carrier
overlying the support and having a series of
scallopéd openings to receive hollow articles
and slide them laterally while they rest on
the article support, an’expansible ‘member
movable“into 'the articles at one station to
true the ‘same; means for expanding - the
member, and means- for intermittently: ro-
tating- the cariier; substantially ‘as de-
seribed. ¢ T R LR
6. In apparatus of the character de-
scribed, a carrier having means to hold hol-
low: articles, a' work support under. the car-
rier for supporting articles diiring the move-
ment of the catrier, an exparsible member

movable ‘successively into the articles to true °

the same, and means for moving the expan-

sible ‘member’ against’ the support ‘to- cause

the expansion; substantially as described.

7. In apparatus for truing hollow sleeves
and the like, a‘ flat support for ‘supporting
a sleeve on end, a plurality of sections form-
ing a substantially continuous eylindrical
expansible surface, outwardly extending

_projections at one end ‘of ‘said sections, a

bolder having a recess to receive said pro-’
Jections, means for loosely retaining the pro-

Jjections in the recess, springs engaging said

projections ‘and’ urging ‘the sections down-
wardly in the recess, a core fixed to the
holder and having inclined flat faces engag-
ing corresponding faces on the interior of
the sections, and means for reciprocating the
holder to carry the sections into contact with
the support to expand the sections within
the sleeve; substantially as described.

‘8. In apparatus for trning hollow sleeves
and the like, a member for contacting with
one end of a sleeve, a plurality of sections
forming .a substantially continuous, cylin-
drical expansive surface, a holder having
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vertical and horizontal lost motion connec-
tions with the sections, a core rigidly se-
cured to the holder and having a plurality
of flat inclined faces engaging correspond-
ing faces on the interior of the sections, and
means for cansing a relative movement be-
tween the member and the holder to expand
the sections against the interior of the
sleeve: substantially as described. :

9. In apparatus for truing hollow sleeves
and the like, a member for contacting with
one end of a sleeve, n plurality of sections
having flat inclined faces.a central core hav-
ing flat inclined faces engaging the flat faces
of the sections, means for loosely holding
the sections to the core, said sections having
a substantially continuous outer cylindrical
truing surface, and means for causing a rela-
tive movement of approach between the

‘member and the core for expanding the sec-

tions to true the inner surface of a sleeve;
substantially as described. .

10. In apparatus of the character de-
scribed. a rotatable carrier having a series
of openings to receive hollow articles, an
expansible member movable into the arti-

~ cles at one station, a cluteh controlling mem-

3

36

40

ber projecting into the path of the articles
at another station to control the movement
of the expansible member, and means for
intermittently rotating the carrier; sub-
stantially as described.

11. In apparatus of the character “de-

seribed. a flat support having one end higher.

than the other. a rotatable carrier overlying
the support and having a series of scalloped
openings to receive hollow articles,”an ex-
pansible member for engaging the articles
at a high station, means for retaining the
articles in. their openings till they reach a
low station; and means for intermittently
rotating the carrier; substantially as de-
seribed.

12. In apparatus of the character de-
seribed, a flat support having one end higher
than the other. a rotatable carrier overlying
the support and having a series of scalloped
openings to receive hollow articles, an ex-
pansible member movable into the. articles
at the high station. a clutch controlling
member projecting into the path of the
articles at another station, a curved guard
bevond the last said station to retain the
articles on the carrier till the articles reach
the low station, and means for intermit-

1,67K607

tently rotating the carrier; substantially as

described. v ‘ E
13. In apparatus of the character de-

scribed, a rotatable carrier for hollow arti-

cles, an expansible nember movable into the .

articles at one station, a plunger for oper-
ating said member, a spring compressed by
the movement of the plunger, and a one-
way connection between the spring and the
carrier for intermittently rotating the lat-
ter; substantially as described.

14. In apparatus of the character de-
scribed, a rotatable carrier for hollow arti-
cles, an expansible member movable into the
articles at one station, a plunger for operat-
ing said member, a spring compressed by
the movement of the plunger in one direction,
a one-way. connection between the spring
and the carrier, means for latching the car-
rier against rotation, and means operated by

65
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75

the movement of the plunger in the other .

direction to release said carrier; substan-
tially as described. -
15. In apparatus of the character de-
seribed, a rotatable carrier for hollow arti-
cles, an expansible member movable into the
articles at one station, a plunger for operat-
ing said member, a sliding rod. a connection
hetween said plunger and said rod to slide

the latter in one direction, a spring com- .

pressed by the movement of said rod, and a
one-way connection between the rod and the
carrier for intermittently rotating the lat-
ter; substantially as described.

16. In apparatus of the character de-.

scribed, a rotatable carrier, a reciprocating
plunger, a spring energized by the move-
ment of the plunger in one direction, a one-
way connection between.the spring and the
carrier, and means operated by the move-
ment of the plunger in the other direction to
render said spring effective to turn the car-
rier; substantially as described. .

17. In apparatus of the character de-
«cribed, a rotatable carrier, a reciprocating
plunger, a spring energized by the movement
of the plunger in one direction, a one-way
connection between the spring and the car-
rier, a pivoted latch for the carrier. and
means connected to the plunger for lifting
said latch ; substantially as described.

In testimony whereof I hereunto affix my
signature.

EDW. F. BURKE.
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