Jan. 20, 1953 E A ARP 2,625,843

MACHINE FOR BORING. ARTICLES

Filed Nov. 12, 1948 4 Sheets-Sheet 1

Flesl

L
== 3?
o 16
i — TR
md I .
: +1HH 4
26 125 mfm 3/
1 |/, — =
2 —— —
5%2 56 3
93
:_W b “'ll:/ \/“" 75;-% 768
MRl | IS [S— 7
o 7 ﬁg ?//.Ul'l/l
10 | e

1

INVENTOR
EWALD A. ARP

BY & -loroddocf
AT TORNEY




2,625,843

4 Sheets-Sheet 2

E. A. ARP
MACHINE FOR BORING ARTICLES

Jan. 20, 1953
Filed Nov. 12, 1948

e O Q
N
mv & n»\ 2\ ol mm\ﬁ o L P M @M
_ 53 &8
ozhen ve-T g2 R m Voﬂ. N
101
y: o~ >
oc G2 ! mﬁ‘(m -
— <2
s< u ‘ MH_ ]
= L R,
oz b |
—— S AP = it | N SN S
v || raf —
2?4 sen g Mm&




Jan. 20, 1953 E. A. ARP 2,625,843
MACHINE FOR BORING. ARTICLES ‘
Filed Nov. 12, 1948 4 Sheets-Sheet 3

/(2
6 =5 K5
St sl ’,?:
~

20 %’IE(I///M:

e A : INVENTOR
TR Fic.4 EWALD A. ARP

=

Iy i O 103 By ) A
o B o M Brodetod

ATTORNEY




Jan. 20, 1953 E. A. ARP

MACHINE FOR BORING ARTICLES

Filed Nov. 12, 1948 4

\\\\\\\\\\\\\\\\\\\\\\\
m

::a

2,625,843

Sheets-Sheet 4

‘ \\\\\\ -\\“\\\\\ 1.
\

\\\
0L

\\\\.//'\ _____________________________
\\E ml.\\ oy ¥

Il || \ 1_ \\\\\\\\\\\\\
\ i I?.:&\\\\\\\ \\i\\\\\\\\\\\

—

Q

o
L)

l,ﬁla

ol
a |l
\_l
o

™ (

{1
) (
IIIIII

> 4

k-]

&’“\\' AUIIIIIIHIHHIHImY Ay

R
o

b3 \ 7 w\\\\\ \ (IAIARR
ull \\//Wm% Q \\\\\\\\\\\§

\\\% N

b \\\\}//MM Wi,

S
g0y
15
h bR
e

28~

Fi6.6

INVENTOR
EWALDA.ARP

o
>

Y
AHTTORNEY




Patented Jan. 20, 1953

UNITED STATES

2,625,843

PATENT OFFICE

2 625 843 -
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6 Claims.

- This invention has relation to a machine which
has been devised to be especially useful for boring
the bearings of articles such, for example, as the
beanngs of connecting rods for wrist pins,-ete.

-+ An object of the invention is to provide a ma-
ch1ne for boring bearings which will be of novel
‘and improved construction and designed to per-
form its intended serv1ce in new and improved
.manner.

- A further object is to provide a bearmg bormg
machine wherein - will-be incorporated various
desirable features and characteristics novel both
as individual entities of the machine and in com-
rbmatlon with each" other.

~ A further object is to prov1de & machme of
‘the ‘present: character which will® incorporate. a
novel and improved construction and arrange-
ment_for centering and alining with respect to
-each other bearings of articles to-be tored and a
boring bar with a,ppropnate tool for operating on
said bearings.

-And a further object is to provxde in the ma-

. chine adjustable clamping units for supporting
articles bearings of which are to be bored which
will: be -of “simple, - practical, efﬁc1ent new and
1mproved construction. B

- With - the- above -objects 1n v1eW, as: well as
others which will appear as the specification pro-
. ceeds, the invention .comprises the construction,
arrangement and combination -of parts as now
to be fully described and as hereinafter to be spe-
cifically claimed, it being understood that the dis-
closure herein is merely illustrative and intended
in no way in a limiting sense, changes in details
.of construction and arrangement of parts being
permissible as long as within the spirit of the in-
.vention and the scope of the claims which fol-
-low.

In the accompanying drawings forming a part
of this specification,

Fig. 1 is a top plan view of a machine made
according to the invention, a part of the frame
of the machine being broken away;

Fig. 2 is an enlarged fragmentary elevational
view disclosing parts of the machine as they
~would appear from the bottom of the sheet in
Fig. 1, the frame of said machine in section and
an adjustable clamping unit of the machine in
section, taken substantlally on line 2—2 in
Fig. 3;

Pig. 3 is a vertical sectional view, taken as on
line 3—3 in Fig. 2, with parts omitted;

" Fig. 41s a detall sectmnal v1ew, taken on line
4—4 in ‘Fig.'8;

- Pig: b is a: sectlonal vxew, taken substantlally'
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on line 5—5 in Fig. 3 and on a reduced scale,
detailing features of an adjustable clamping unit
of the machine, the view also showing a support-
ing unit of'said machine in-side elevation; and

Fig. 6 is an enlarged sectional uew, taken on
line 8—6 in Fig. 1.

A frame ‘10 of the machine is constituted as

a rectilinear slab of rigid material, and can be
supported in any suitable and convenient man-
ner, as, for example, as a part of a table, desir-
ably so that the rectlhnear slab w111 be in & hori-
zontal plane:
- Spaced apart, parallel- bormg pbar supportmg
units, indicated §i and {2, respectively, are sit-
uated upon the flat upper surface {3 of the frame
1§ for slidably adjustable movement in direction
toward-and away from each other; and said sup-
porting units i1 and {2 include self-alining bear-
ings, represented 14 and 18, respectively, which
can be of construction as disclosed in my pending
application Serial -No. 44,442, for Self-Alining
Bearing, filed August 16, 1948, adapted to be sit-
uated in alined relation in a single, desirably
horizontal, plane-to be capable of selectively re-
ceiving a boring bar with cutting tool (not
shown), or a locating rod or mandrel {6, as in
Fig. 1. The supporting units 1{ and 12 are keyed
to the frame (0, as at 2§, for slight rocklng
movement in a horizontal plane.

The boring bar supporting unit { { is-constituted
as an elongated rectilinear member disposed in
perpendicular relation to the frame (8, as well

‘as in perpendicular relation to a boring bar with

cutting tool, or to a locating rod or mandrel, such
as 16, when situated in the self-alining bearings
14 and 5. A fiat lower surface 17 of said boring
bar supporting unit i1 rests upon the flat tpper
surface 13 of said frame 10 for slidable movement
thereover toward and away from the boring bar
supporting unit {2, and lower portions of the
boring bar supporting unit {l are cut away to
provide spaced apart, elongated slots 18, con-
tiguois with the flat lower surface {7 and parallel
to a locating rod or mandrel or to a boring bar
when in said self-alining bearings {4 and {8, in~
cluding upwardly facing shoulders 19 for a
purpose to be made plain. Additionally, upper
portions of the boring bar supporting unit I
include spaced apart, horizontally disposed, trans-
versely extending guideways 20, at the opposite
sides of the self-alining bearing {4 in spaced rela-
tion thereto, contiguous at their inner and outer

~ends with flat interior and exterior surfaces, in-
-dicated 21 and 22, respectively, of said boring bar

supporting unit 1. and parallel with a locating
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rod or mandrel or & boring bar when in the self-
alining bearings {4 and 15, ag well as parallel
with the frame {8. The flat interior and exterior
surfaces 21 and 22 are perpendicular to a loeat-
ing rod or mandrel or a boring bar when in said
self-alining bearings 14 and 15 and to said frame
10.

The boring bar supporting unit {2 is constituted
as an elongated reectilinear member disposed in
perpendicular relation to the frame {0, as well as

in perpendicular relation to a locating rod or

mandrel, or to a boring bar, when situated in the
self-alining bearings {4 and 15. A flat lower sur-
face 23 of said boring bar supporting unit 12 is
in adjacent or contiguous relation to the flat
upper surface of said frame 19, and lower portions
of the boring bar supporting unit 12 are cut away
to provide spaced apart slots 24, contiguous with
said flat lower surface 23 and parallel to a locat~
ing rod or mandrel, or to a boring bar, when in
said self-alining bearings {4 and {5, which house
supporting rollers 26 resting upon said flat upper
surface 13 for rolling or sliding movement of the
boring bar supporting unit {2 toward and away
from the boring bar supporting unit ({. Also
upper portions of the boring bar supporting unit
12 include spaced apart, horizontally disposed,
transversely extending guideways 26, at the op-
posite sides of the self-alining bearing 5 in

spaced relation thereto, contiguous at their inner ,

and outer ends with flat interior and exterior sur-
faces, indicated 27 and 28, respectively, of said
boring bar support {2 and parallel with a locating
rod or mandrel or a boring bar when in the self-
alining bearings 14 and 15, as well as parallel with
the frame 18. The flat interior and exterior sur-
faces 2T and 28 are disposed in parallel relation to
the flat interior and exterior surfaces 2{ and 22.

The guideways 20, 20 and 26, 26 are in a single

horizontal plane, and guideways 28, 26 and 20, )

26 of the different supporting units {1 and (2 are
in alinement.

The machine includes a pair of duplicate self-
adjusting clamping units, each represented 29,
one of which is mounted upon the supporting
unit {{ and the other of which is mounted upon
the supporting unit 12. The clamping units 29
are situated between the supporting units 11 and
12. Their construction and the manner of their
detachable association and assembly with said
supporting units will be hereinafter described.

Spaced apart supporting brackets, each desig-
nated 30, situated at opposite sides of the self-
alining bearing 14 in spaced relation thereto and
at the side of the supporting unit i1 opposite the
supporting unit 12, are rigidly secured, as at 31,
upon the frame {8, and each supporting bracket
39 rigidly carries, as at 32, a horizontal cylinder
33 adjacent the outer end of and with which tl'}e
guideway 20 at the corresponding side of said
self-alining bearing {4 is concentrically alined.

Each horizontal cylinder 33 fixedly supports, as
at 34, a hollow head 35 adjacent the supporting
unit 11, and slidably supports, as at 36, a piston
317, at the side of the hollow head 35 opposite said
supporting unit (1. A space within each cylinder
33, between the corresponding hollow head 35 and
piston 31, is denoted 38, and a port 39 through
said corresponding hollow head 35 is contiguous
at its inner end with a flexible hose 40 and at its
outer end with the space 38. Each flexible hose
40 passes through and is secured in an opening 41
through its corresponding horizontal cylinder 33.
The inner end of each flexible hose is sealed shut
by the corresponding hollow head 35, and a port 42
in each flexible hose is contiguous with the port
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39 through said corresponding hollow head. Each
piston 37 supports a neck 43, and packing sur-
rounding the neck and engaged against the body
of the corresponding piston, as well as against the
interior surface of the corresponding cylinder 33,
is represented 44. Fluid under pressure within
the spaces 38 of the cylinders 33 is adapted to
cause the pistons 37 to be forcibly moved away
from the hollow heads 35, to the right in Figs. 1
and 6 of the drawings, and said pistons 37 will be
free for movement toward said hollow heads 35,
to the left in said Figs. 1 to 6, upon relief of the
fluid under pressure.

Each piston 37 rigidly centrally supports, as at
45, a connecting plug 46 slidably mounted, as at
41, in-the hollow interior 48 of the corresponding
head 35, and the inner end portion of each con-
necting plug 46 is disposed in the corresponding
guideway 20 with the flat exterior surface 22 of
the supporting unit f1in contiguous or adjacent
relation to the interior surfaces of the hollow
heads 35, about as disclosed in Figs. 1 and 6. A
backing between an outer end portion of each
connecting plug 46 and an interior surface of the
corresponding hollow head 35 is indicated 49, an
annular flange rigid with the inner end of each
connecting plug 46 and situated in the inner end
portion of the corresponding guideway 20 is de-
noted 50, and a compression coil spring 51 in the
hollow interior 48 of each head 35, in surround-
ing relation to the corresponding connecting plug
48 and having its opposite ends engaged against
the corresponding hollow head 35 and annular
flange 50, normally urges said corresponding con-
necting plug 46 and the corresponding piston 37
inwardly, in direction toward the supporting unit
{1, to the left in said Figs. 1 and 6. The con-
struction and arrangement are such that the pis-
fons 37 will cause the connecting plugs 46 to be
moved outwardly, away from the supporting unit
11, in response to application of fluid under pres-
sure to the spaces 38 of the cylinders 33, against
resilient action of the compression coil springs
51, and said compression coil springs will react
upon relief of pressure in said cylinders 33 to
cause said pistons 37 and connecting plugs 46 to
be moved inwardly, toward said supporting
unit Hf.

Each of the guideways 26 through the support-
ing unit 12 removably supports a bushing 52, and
8 connecting rod 53 slidably disposed in each
bushing 52 has an end portion thereof, in spaced
relation to said supporting unit 12, secured, as at
54, in the inner end portion of the connecting
plug 46 at the corresponding side of the self-
alining bearing 14. The connecting rods 53 are
adiustably assembled, through the instrumen-
tality of the bushings 52, with the supporting unit
12 to the end that said supporting unit 12 can be
initially set closer to or farther from the support-
ing unit 11, depending upon the size of an article
the bearing of which is to be bored. Each con-
necting rod 53 is in alined relation with its cor-
responding connecting plug 46, and the outer end
portion of each connecting rod includes longitudi-
nally spaced grooves 55 extending the full cir-
cumference of the connecting rod. Fixing screws
56 in the supporting unit 12 are for detachably
locking the bushings 52 in the guideways 26, and
8 ball 57 in a radial slot 58 in each bushing 52 is
adapted fo be selectively removably situated in
the different grooves 55 of the corresponding con-
necting rod 53 thus to secure said corresponding
connecting rod in fixed relation to the bushing. A
manipulating knob on the free, outer end of each
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connecting rod 53, adjacent the outer end of the
corresponding bushing 52, is denofed 59. ‘The
supporting unit 12 will be initially set on the
frame 10 at a distance from the supporting
brackets 30, 30 so that the clamping units 29, 29
will become engaged with opposite surfaces of an
article a boring of which is to be bored in response
to actuation of the pistons 31 in direction away
from the supporting unit i in the manner as
hereinbefore set forth. It will be apparent that
the supporting unit 12 will be forcibly. moved to-
ward said supporting unit 11, through the instru-
mentality of the connecting plugs 46 and the con-
necting rods 53, in response to outward move-
‘ment of said pistons 87, and with relief of pres-
sure in the spaces 38, the compression coil springs
5i will return said supporting unit 12 to the posi-
tion at which initially set. .

The boring bar supporting unit i1 is adapted
to be locked down against the flat upper surface
i3 of the frame 10 through the instrumentality
of vertically disposed locking elements 60 slid-
ably mounted, as at 61, in the frame {0. The
upper end portion of each locking element 60 is
disposed above the flat upper surface i3 of said
frame 10 in an elongated slot {8, and a compres-
sion coil spring 62, upon each locking element 60
between a collar 63 thereon and said flat upper
surface 13, normally urges the corresponding
locking element 60 upwardly. A neck 64 with
head 65 rigid with the upper end of each lock-
ing element 60 lies in the elongated slot 18 at the
corresponding end of the supporting unit 11 with
gaid head 65 above and said neck’ 64 between
upwardly facing shoulders 19 of said supporting
unit H1, and said compression coil springs 62 nor-
mally retain the locking elements 60 in position
to permit the supporting unit {1 to be released
from the frame (0. :

A vertical cylinder 66, in surrounding relation .

to the lower end portion of each vertically dis-
posed locking element 60 and rigid with the lower
surface of the frame i0, slidably supports a pis~
ton 671 fixed, as at 68, upon said vertically -dis-
posed locking element. A space within each
cylinder 66, above the corresponding piston 61, is
denoted 69, and a port leading to éach space 69 is
represented 10. Each piston 671 has a neck Ti,
and packing surrounding the neck and engaged

-against the body of the corresponding piston, as

-well as against the interior surface of the corre-
‘sponding cylinder 66, is represented 12. Fluid
under pressure, applied through a flexible hose
(not shown), within the spaces 68 of the cylin-

ders 66 is adapted to cause the pistons 67 to be.

moved downwardly, and said pistons will
.be free for upward movement upon relief of the
fluid under pressure. The construction and ar-
rangement are.such that the heads 65 will be
moved downwardly with downward movement of
the pistons 671, against resilient action of the
compression coil springs 62, to be grasped against
the shoulders (8, and said compression  coil
springs 62 will react upon relief of pressure in
_said cylinders- 66 to cause the heads 65 of the
locking elements to be released from said shoul-
ders 18..

The self-adjusting clamping units 29, 29 are
disposed in spaced, parallel relation, and. each of
said clamping units includes a retainer member
13 to Dbe -detachably assembled with one of the
supporting units, {1 or i2, as the case may be.
‘Each retainer member 13 is constituted as an
_annular element -74 having a flat exterior sur-

“foreibly

face 15, adapted to be engaged against the flat.
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interior surface, 21 or 21, as the case may be, of
‘the corresponding supporting unit, and an at-

taching. element 1§, integral or rigid with and
extending -exteriorly from said annular element
in. perpendicular - relation thereto. A slot 11
through each attaching element 16 is for remov-
ably receiving a post 78 extending upwardly from
an upper surface of the corresponding support-
ing unit, and the construction and arrangement
will be such that when the attaching elements 76

-are upon the posts 18, the flat exterior surfaces

of the annular elements of the retainer members
and the flat interior surfaces of the supporting

‘units will be in engagement. An annular flange
-19 upon each annular element 74, adjacent the
-corresponding sttaching element 176, is adapted

to retain the corresponding retainer member 13

-against movement in a horizontal plane relative
-to the corresponding supporting unit.

An exterior bearing race supporting frame- of
each self-adjusting clamping unit 29 is desig-
nated 80, and an interior bearing race supporting
frame of .each clammping unit is represented 81.

Each  exterior bearing race supporting frame
30 is constituted as an annular body 82, rigidly
fitted and secured, as at 83, within and to the
corresponding - retainer member 72, and a part-
spherical annular bearing 84 situated at the side
of the . corresponding annular body &2 adjacent
the corresponding interior bearing race support-
Each annuler bearing 84 is dis-
posed in parallel relation to the flat exterior sur-
face 15 of the corresponding retainer member 73
and provides an annular, interiorly facing bear-
ing surface 83 which is of part-spherical config-
uration. :

Each interior bearing race supporting frame 81
is constituted as an annular body 88 and an
annular flange 8% in surrounding, perpendicular
relation to an intermediate portion of said annu-
lar body 86. An annular bearing 88 rigidly
secured upon and about the portion of each
annular body 86 at the side of the corresponding
annular fiange 7 adjacent the corresponding ex-
terior bearing race supporting frame 88, against
said corresponding annular flange 87, provides
an exteriorly facing bearing surface 89 which is
of part-spherical configuration and is disposed
interiorly of and in spaced relation tc the interi-
orly facing bearing surface 85 of the correspond-
ing annular bearing 84. Each annular bearing 88
is in concentric relation to the corresponding
annular bearing 84 and each exteriorly facing
bearing surface 89 is in concentric relation to the
corresponding interiorly facing bearing sur-
face 85.

A conical retainer fixedly secured about and
against the exteriorly facing bearing surface 88
of each annular bearing 88 is denoted 89, and
balls within openings through each conical re-
tainer 90 and engaged with the corresponding
interiorly and exteriorly facing bearings surfaces
85 and 89 are indicated 8i.

The ball bearing construction and arrangement
as illustrated and described permits rocking
movement of the interior bearing race suppocrt-
ing frame 3{ upon the exterior bearing race
supporting frame 86 in the instance of each
adjustable clamping unit 2%, and each interior
bearing race supporting frame 8f is supported
upon its corresponding exterior bearing race sup~
porting frame 88 by clips 2 in such manner as to
offer no interference to relative rocking move-
ment of said interior and exterior bearing race
supporting frames. Each clip 92 includes a. verti-
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¢al body portion 93 rigidly secured, as at 94, to
the annular flange 87 of the interior bearing race
supporting frame 81 of the corresponding adjust-
able eclamping unit and a part-spherical wing
portion 95 upon the corresponding part-spherical
annular bearing 84. The wing portion of one of
the clips 92 includes an elongated slot 96 in its
outer end in which a pivot pin 91, supported upon
and extending outwardly from the annular bear-
ing 84 of the exterior bearing.race supporting
frame 88 of the corresponding adjustable clamp-
ing wunit, is situated. ~The construction and
arrangement are such that each clip 92 is sup-
ported upon the corresponding annular bearing

84 to be free to have both rocking and bodily i:

movement  toward and away from said corre-
sponding annular bearing. .

An exterior flexible sheath suitably and con-
veniently connected between the retaining mem-
ber 13 and the annular flange 871 of each adjust-
able clamping unit.29 is represented 88, and an
interior flexible sheath suitably and conveniently
connected between the annular body 82 and the
annular body 86 of each adjustable clamping unit
is indicated 99.

A portion of the annular body 86 of the interior
bearing race supporting frame 81 at the side of
the annular flange 87 opposite the annular
bearing 88 provides, in the instance of each self-
adjusting clamping unit 29, an externally facing
cylindrical bearing surface 10§ in concentric
relation to said annular body 86, and an annular
element 0!, integral or rigid with each annular
flange 81 at the side thereof opposite the corre-
sponding exterior bearing race supporting frame
80 and in spaced, surrounding, concentric relation
to the corresponding externally facing cylindrical
bearing surface 100, defines, together with said
annular flange 87 and bearing surface {00, an
annular concavity 102.

An annular disc 163 in each concavity 102 ad-
jacent the corresponding annular flange 81, sup-
ported upon the corresponding externally facing
bearing surface 108 for rotative movement, con-
stitutes a combination gear and actuator of each
clamping unit 29. Stated otherwise, each an-
nular dise, or combination gear and actuator, 103
integrally includes equally spaced gear teeth 194
upon its periphery and equally spaced camming
slots 185 in its surface opposite the corresponding
annular flange 87. In the disclosure as made,
there are three camming slots 185 spaced at 120
degrees apart, each camming slot curves smoothly
from an outer toward an inner portion of the
corresponding annular disc, and the camming
slots in each annular disc bear precisely the same
relation to its true center.

The end of the annular body 886 of each in-
terior bearing race supporting frame 81 adiacent
the corresponding externally facing bearing sur-
face 100, opposite the corresponding gnnular
bearing 88, is cut away to provide spaced apart,
radially extending T-slots (86 each defining
spaced apart, oppositely disposed, parallel, ra-
dially extending ribs 107, 187 situated in con-
tiguous relation with a flat interior surface 198
of said annular body 86, as well as in parallel
relation to the corresponding annular flange 87.
In the disclosure as made, there are three sets
of spaced apart, oppositely disposed, paraliel,
radially extending ribs (07, 107 spaced at 120
degrees apart.

The free end of each annular element {81,
spaced interiorly from the corresponding annu-
lar flange 81, is cut away to provide spaced apart,
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radially extending T-slots 109, in radially alined
relation to the T-slots 106, each defining spaced
apart, oppositely disposed, parallel, radially ex-
tending ribs 110, 110 situated in contiguous rela-
tion with a flat interior surface 141 of said an-
nular element 1981, as well as in parallel relation
to the corresponding gnnular flange 81. As
shown, there are three sets of spaced apart, op-
positely disposed, parallel, radially extending ribs
118, 148, and the spaced apart, oppositely dis-
posed ribs of each set upon each annular ele-
ment (04 are in radial alinement with the spaced
apart, oppositely disposed ribs of a set upon the
corresponding annular hody 86. Also, the flat
interior surfaces 108-and {44 of the annular body
86 and the annular element 194, respectively, of
each clamping unit 29 lie in a single plane paral-
lel to the annular flange 87 of the corresponding
interior bearing surface supporting frame 8i.
Each clamping unit incorporates three differ-
ent sets of radially alined, inner and outer T-
slots, and each set of T-slots 196, 199 slidably sup-
ports a radially adjustable clamping member or
block 112. Each clamping member or block I 12
includes longitudinally extending slots {13, 112 in
its opposite side edges in which the correspond-
ing spaced apart ribs 107, (07 and 1i6; 10 are
snugly fitted thus to render the clamping mem-
bers or blocks sHdably adjustable radially of the
corresponding interior bearing race supporting
frame 84. Said clamping members or blocks are
adapted to be adjusted radially of the correspond-
ing clamping unit, selectively inwardly or out-
wardly, in response to rotative movement of the
corresponding annular disc 103, and to this end a
camming element (14 rigidly fixed in an outer
end -portion of each clamping member or block
112 includes an extension 145 snugly, slidably
situated in a corresponding camming slot {05,
A cover for each of the annular concayvities 192
is constituted as segmental plates 116, between
adjacent clamping members or blocks [12.  As
shown, each segmental plate {16 has its opposite
side edges snugly, slidably fitted, as at {11, in the
longitudinally extending slots 113 of the next
adjacent clamping members or blocks, the outer
and inner circumferential surfaces of each seg-
mental plate are, respectively, contiguous with
an internal cylindrical surface of the correspond-
ing annular element {01 and the externally fac-
ing cylindrical bearing surface {00 of the corre-
sponding annular body 86, and each segmental
blate is in spaced, parallel relation to the annular
disc 193 of the .corresponding clamping unit.
A pinion for rotating each annular dise 103 is
designated 118. Each pinion {18 is fixedly sup-
ported on an intermediate portion of a spindle
119 having one of its” end portions rotatably
mounted, as at 126, in the annular flange 87 of
the corresponding interior bearing race support-
ing frame 81 and its other end portion rotatably
mounted, as at 124, in-an adjacent segmental
plate 116.  There is a pinion 118 in mesh with
gear teeth 104 of each annular disc 103, and an
end of each spindle 19 projects beyond the seg-
mental plate {16 in which mounted and fixedly
supports a knurled hand piece 122 for accom-
plishing manual rotation of the corresponding
pinion. A tension washer upon each spindle 149
between the corresponding hand piece 122 and
segmental plate 116 is denoted 123. Each knurled
hand. pieee 122 can be rotatably manipulated to
cause the corresponding annular dise | 03 to be
rotated, through the instrumentality of the cor-
responding pinion 118 and gear teeth 164, thus
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to -cause the correspodihg clamping members or

blocks 112 to be simultaneously adjusted inwardly
and outwardly, and the construction and ar-
rangement are such that all of the clamping
members or blocks 12 of each clamping unit will
be moved to equal extent or degree in response
to rotatable adjustment of the corresponding an-
nular disc 183. .

When the seif-adjusting clamping units 29, 29
are assembled with the bearing bar supporting
units 11 and 12, the clamping members or blocks
112 of the different self-adjusting clamping units
are in opposed relation, and flat intericr surfaces
{24 of the clamping members or blocks of each
clamping unit lie in a single plane parallel with
the plane of the annular flange 81 of the corre-
sponding clamping unib.

Tn the accomplishment of practical operation of
the machine, the boring har supporting units 14
and 12 will be set up on the frame 10 in spaced
relation to each other a distance sufficient to per-
mit the self-adjusting clamping units 29, 29 to be
supported in spaced relation upon and between
said supporting units, in the manner as set forth,
an article, such as 125, a bearing of which is to
be rebored will be placed between the clamping
units, and a locating rod or mandrel will be in-

serted in and through the self-alining bearing

i4, the clamping unit upon the supporting unit
{1, said article, the clamping unit upon the sup-
porting unit 2 and the self-alining bearing i5,
as the locating rod or mandrel (6 is disclosed sit-
uated in Fig. 1 of the drawings. Thereafter, the
supporting units will be actuated in the manner
as hereinbefore described to cauise the clamping
units 29 to grasp oppositely disposed surfaces of
thearticle. . .

.. Supposing the article a bearing of which is to
be bored to be of about the construction as in the
disclosure, said article will be situated so that its
longitudinal axis is disposed in a plane parallel
to the frame 10 with its open ends adjacent the
clamping units 29, 29, ahd the clamping members
or blocks 112 of the different clamping units will
be adjusted to be in longitudinally alined rela-
tion to said article and clear of its bearing to be
repored. With said article and clamping mem-
bers or blocks so relatively situated, fluid under
pressure will be applied to the spaces 69 of the
vertical cylinders 66 and to the spaces 38 of the
horizontal cylinders 33. Fluid under pressure ap-
plied to said spaces §9 will cause the supporting
unit {1 to be secured down against the frame 0
in the manner as set forth, and in response to
fluid under pressure applied to said spaces 38 the
supporting unit 12 will be forcibly moved toward
said supporting unit {1, also in the manner as
described. The flat interior surfaces 124 of the
clamping members or blocks {12 will engage the
opposite ends of the article a bearing of which is
to be bored, in spaced relation to the bearing.
Upon application of force to the clamping mem-
bers or blocks causing them to be pressed against
the article, the interior bearing race supporting
frame 81 of each clamping unit will be capable
of rocking in universal direction relative to its
corresponding exterior bearing race supporting
frame 80 with the result that said clamping mem-
bers or blocks will exert retaining pressure against
opposed surfaces of articles having bearings to
be rebored in direction longitudinally of the ar-
ticles and apply no force tending to impart rock-
ing movement to the articles. The construction
and arrangement will be such that the part-
spherical bearing surfaces 85 and 89, which are
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concentric to each other, also are concentric, in
the instance of each clamping unit 29, to an axis
of rotation for the corresponding interior bear-
ing race supporting frame 8t in the longitudinal
axis of a locating rod or mandrel when supported
in the machine, as well as in the plane of the flat
interior surfaces 124 of the clamping members
or blocks 112 of the corresponding clamping unit.
Thus with rocking movement of the interior bear-
ing race supporting frames 81 relative to the ex-
terior bearing race supporting frames 80, said
clamping members or blocks 112 will rotate about
fixed axes which are both in the longitudinal axis
of a locating rod or mandrel and in the plane of
the fiat interior surfaces 124, and there will be
no shifting moveiment of the axis of rotation for
the clamping members or blocks as would be the
case were said axis of rotation not so situated.
Stated otherwise, the construction and arrange-
ment will be such that ihe clamping members or
blocks 112 will remain at unvarying distance from
the axes of rotation of the interior bearing race
supporting frames 81 with rocking movement of
said interior bearing race supporting frames.
Thus any selected location in any of the flat in-~
terior surfaces 124 will bear unchanged relation
to the axis of rotation of the corresponding in-
terior bearing race supporting frame no matter
to what position it may be rocked, and the axis
of rotation for the flat interior surfaces {24 of
the clamping members or blocks §12 of each
clamping unit fixedly remains in the plane of said
flat interior surfaces, as well as at the longi-
tudinal axis of a locating rod or mandrel when
supporting an article to be bored.

~ Pressure of fluid in the spaces 38 of the cylin-
ders 33 and in the spaces 69 of the cylinders 56
will be relieved when an article is to be removed
from the machine, and another article the bear-
ing of which is to be rebored can be lccated in the
machine by repetition of the operations herein-
before described.

It will be understood of course that the locating
rod or mandrel 16 will be removed from an ar-
ticle having a bearing to be rebored after said
article is set up in the machine, and a boring bar
with cutting tcol set up in the bearings of the
supporting units {1 and 12 and actuated to ac-
complish a reboring operation upon the bearing
of the article.

What is claimed is:

1. In 2 machine of the character described, a
frame, spaced apart, parallel supporting units
mounted on said frame for movement toward and
away from each other, alined bearings upon said
supporting units for removably receiving a bor-
ing bar locating element for insertion through an
article to be bored while situated between said
supporting . -units,  spaced: apart, _self-adjusting
clamping units upon said supporting units each
comprised as an outer annular hearing support
upon one of said supporting units and having a
first annular, part-spherical bearing surface at
its inner side and in concentric relation to said
alined bearings, an inner annular bearing sup-
port having a second annular, part-sperical bear-
ing surface at its outer side and in spaced, con-
centric relation to said first annular, part-spher-
ical bearing surface, means mounting the inner
annular bearing support of each of said clamping
units upon the outer annular bearing support
thereof and interconnecting said inner and outer
annular bearing supports for relative universal
rocking movement, clamping surfaces upon and
disposed inwardly of each of said inner annular
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bearing supports, said first and second anfiular,
part-spherical bearing surfaces of each of said
¢lamping units being concentric to an axis of ro-
tation for the inneér annular bearing support of
the corresponding clamping unit in the longitu-
dinal axis of a boring bar locating element when
in said alined bearings and also in the plane of
the clamping surfaces upon said inher annular
bearing support, said clamping surfaces 6f the
inner annular bearing supports of the different
clamping units being in substantially parallel,
oppositely disposed relation and said clamping
units being situated between said supporting units
and said article and each having an opening dis-
posed interiorly of the corresponding first and
second annular, part-spherical bearing surfaces
for passage of said bering bar locating element,
and means for actuating said supporting units
toward each other to cause said clamping sur-
faces upon said inner annular bearing supports
to be engaged against oppositely disposed sur-
faces of said article.

2. In a machine of the character described, g
frame, spaced apart, parallel supporting unitg
mounted on said frame for movement toward
and away from each other, alined bearings upon
said supporting units for removably receiving a
boring kar locating element for insertion through
an article to be bored while situated between said
supporting units, spaced apart, seli-adjusting
clamping units upon said supporting units each
comprised as an outer annular bearing support
upen one of said supporting units and having a
first’ annular, part-spherical bearing surface at
its inner side and in concentric relation to said
alined bearings, an inner annular bearing sup-
port having a second annular, part-spherical
bearing surface at its outer side and in spaced,
concentric relation to said first annular, part-
spherical bearing surface, means mounting thé
inner annular bearing support of each of said
clamping units upon the outer annular bearing
support thereof and inferconnecting said inner
and outer annular bearing supports for relative
universal rocking movement, radially adjustable
clamping members upon each of said inner annu-
lar bearing supports, a clamping surface upon
each of said clamping members disposed in-
wardly of the corresponding inner annular bear-
ing support, said first and second annular, part-
spherical bearing surfaces of each of said clamp-
ing units being concentric to an axis of rotation
for the inner annular bearing support of the
corresponding clamping unit in the longitudinal
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said alined bearings and also in the plane of the
clamping surfaces of the clamping members upon
said inner annular bearing supports, said clamp-
ing surfaces being in substantially parallel, op-

12

positély disposed relation and said clamping
units being situated between said supporting
units and said article and each having an opén-
ing disposed interiorly of the corresponding first
and second annular, part-spherical bearing sur-
faces for passage of said boring bar locating ele-
ment, and means for actuating said supporting
units toward each other to cause said clamping
surfaces upon said inner annular bearing sup-
ports to be engaged against oppositely disposed
surfaces of said article.

3. The combination as specified in claim 2,
and means for accomplishing radial adjustment
of said clamping members.

4. In a machine of the character described, a
frame, a supporting unit on said frame, a bearing
upon said supporting unit for removably receiv-
ing a boring bar locating elemént for insertion
through an article to be bored, a self-adjusting
clamping unit comprised as an outer annular
bearing support upon said supporting unit and
having a first annular part-spherical bearing
surface at its inner side and in concentric rela-
tion to said bearing, an inner gnnular bearing
support having a second annular, part-spherical
bearing surface at its outer side and in spaced,
concentric relation to said first annular, part-
spherical bearing surface, means mounting the
inner annular bearing support upon the outer
annular bearing support and interconnecting
said inner and outer annular bearing supports
for relative universal rocking movement, and
clamping surfaces upon and disposed inwardly
of said inner annular bearing support, said first
and second annular, part-spherical bearing sur-
faces being concentric to an axis of rotation for
said inner annular bearing support in the longi-
tudinal axis of a boring bar locating element
when in said bearing and also in the plane of
said clamping surfaces. )

5. The combination as specified in claim 4
wherein said clamping surfaces are upon clamp-
ing members assembled with said inner annular
bearing support for radial adjustment.

6. The combination as specified in claim 5, and
means for accomplishing radial adjustment of
said clamping members.
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