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1

This invention relates to a machine for drill~
ing a semi-circular bearing and forming a tang
in one of its straight edges.

It is smong the objects of the present inven~
ticn to provide a machine into which semi-cir-
cular bearings may be placed, the machine then
conveying sald hearing through it, during which
time each kearing is properly drilled and pro-
vided with a tang projecting cutwardly from one
cf its straight edges.

A further object of the present invention is to
provide a machine capable of receiving semi-
cireularly shaped bearings and conveying each
hearing progressively from one station into an-
other, said machine having apparatus for drill-
ing a hele in the hearing, said apparatus being
adjustahbly attached to the machine so that the
position of the hole may be varied both longi-
tudinally of the bearihg and circumferentially
thereof if desired.

Further obiects and advantages of the present
invention will be apparent from the following
dsseription, reference being had to the accom-
panying drawings, wherein a preferred embodi-
meni of the present invention is clearly shown.

In the drawings:

Fig. 1 is a side view of the machine, pipe con-
nections and other incidental elements of the
machine belng omitted for the sake of clarity.

Fig. 2 is part end section taksn along the line
2-—2 of Fig. 1 and clearly illustrates the clamp-
ing and driflling mechanism.

Fig. 3 is an end view of the machine illustrat~
ing the tanging mechanism.
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Fig. 4 is a view taken along the line $-—4 of
Pig. 1.

Tz, § iz o front view of one of the bridging
archss, supporbing the retainer mechanism of
the machine.

Fig. § is a side view of the element shown in
Fig, B.

g,

fragmentary sectional view detailed-
he ring shaped machine mermber in
which the drill supporiing bracket is rotatably

ctive view of the bearing op-
achine,

gimentary detail section illustrat-
ing another type of pusher in the shifter bar im-
mediately preceding the locating detent at the
drilling station in the machine.
Fig. 11 is o simplified plan view of the com-
plete shifter mechanism and its cooperating re-
tainers. :
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Fig. 12 is a fragmentary view detailedly show-
ing that portion of the shifter mechanism ad-
jacent the tanging station. o

Fig. 13 is a cross sectional view at enlarged
scale, taken along the line {3—{% of Fig. 11.

Fig. 14 is an enlarged plan view of the puisher
and locating stop at the tanging station G of
g, 11. )

Fig. 15 is a diagrammatic view of the control-
lifig mechanism for tithing of the various opera-
tions of the machine.

Fig. 16 is » tithing chart.

Fig. 17 is a spread view of the timing control
mechanism, each element thereof being shown
connected with the machine slement contiolléd
tHerehy:

Fig. 18 is a pefspective view of a machine builk
accordinig 0 the presént invention and includ-
ing two drilling miechanisifis to provide the bear-
inig with two séparate holes. ]

The body of the machine corprises a base 20
0 Which twWo staildards 21 and 29 are attached:
Standard 2f has a head bracket 28 securéd there.
to ahd & siniilar head bracket 24 is providéd on
the stan‘dard_Z?. Both head brackets 23 and
24 support a bed plite 25 (sée g, 1, left ead)
which forms the working platformi of the ma-
chifie, v

Station-to-station conveying mechanism

‘The presetit machie is adaptéd to receive bear-
ings from aniy suitable introdicing device 30
which plices each individual bearing §! upon
the working platform s6 that the two fiat edges

L the semi-circtlar bearifiz rést upon said plat-
form. After the bearing 3i is placed upon the
bed plate 25, a reciprosating shifter 32 meveg the
bearing progressively ints a plurality of succes-
sive statiotis, A to G inelusive, at one of which
the bearing is drilled and at anothér provided
with a tahg:

The shifter 32, which moves hack and forth
upon-the bed plate a predeteriningd distance com-
brises two sections, one section hairig two sbaced
barallel bars 33 and 24; the othsr a shiftable cen-
tral core plate 35 Figs. 6 to 14 inclusive illus-
trate the’ shifter construction anmd its details,
These two shifter sections are seciived together
by a bridging eleinent 48 having thres lengitudi-
nal ribs, the ceritral one nunibered 37 which, as

' Shown in Fig, 13, extends throvugh a longitudinal

slot 37a in the bed piate 25 and is secured to the
shiftable core portion 35, the otheér two ribs-88
and 39 extending along’ the twg ouber edges of
the bridging element 38, each rib 23 ang 39 ex-
~tending throush a slot 28 and 29¢q, respectively,
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3
in the bed plate, parallel to the central slot there-
in, the rib 3% having the bar 33 attached thereto
and rib 39 the bar 348. Thus this bridging. ele-
ment 38 secures the parallel bars and the cen-
tral core sections of the shifter together so that
both can be reciprocated as a unit.

A box-like structure 40 covering the shifter 32
and secured to the bed plate 25 forms a hous-
ing at the one end of the machine which se~
cures the shifter to the machine so that it may
slide on the bed plate. Within this housing 48
the two parallel shifter bars 38 and 34 are se-
cured together by a member 41 which has spaced
ears 42 depending from if, through a slot in the
bed plate, and to which the end of the piston
vod 43 of the hydraulic cylinder 44 is attached.
The cylinder 44 is hingedly anchored to & bracket
4% secured to the standard 2{. Cylinder &4 is
connected to any source of fluid power and may

be energized thereby to reciprocate the shifier, 2

" The device 30 of any suitable design is adapted
to introduce bearings, one by one into the ma-~
chine so that the bhearing is placed between the
two parallel shifter bars 38 and 34 with its two
straight edges resting upon the bed plate 25 on
which the bearing slides as it is being moved
progressively to successive stations in the ma-
chine. The Fig. 11 is a view showing the sta-
tions B to G inclusive into which the bearings
are moved by the shifter 32. The station A is
the initial station in which the bearing is placed
by the device 30.

To move the bearings along with the shiffer
bars 32 and 34 as they are reciprocated through
a predetermined range of to and fro movement
by the rod 43 of cylinder 44, each shifter bar
has a plurality of pushers 56 each secured in a
recess in the bar, said recesses being equally
spaced a distance substantially equal to the range
of reciprocation of the shifter assembly 32. TFig,
9 illustrates one form of pusher while another
form is shown in Fig. 10. In the firsi form, the
pusher &8 is a hook-shaped element made oi
spring wire, one end of which is inserted in an
opening in the wall of recess 3{ while the other
engages an offset in the oppesite wall of the
recess so that normally the portion 52 of said
pusher extends beyond the inner surface of the
shifter bar 34 and into the path of movement of
the bearing 3i so that as the bhar 34 moves to
the right as regards Fig. 9, the bearing, engaged
by the pusher 59, must necessarily move with it
toward the next station. The other form of
pusher comprises a dog E8C hinged in the rscess
51C on pin 52C. A spring 53 is anchored at one
end to bar 34, its free end engaging dog $6C nor-
mally to urge it into engagement with the stop
pin 54C so that a portion of the dog extends be~
yond the surface of bar 34, one face of said por-
tion being at right angles to the bar, for engaging
bearing 31 to move it with the bar when it moves
toward the right as rvegards Fig. 10, the other
face of said porticn sloping with regard to the
bar so that the dog may move into the bar when
its movement is reversed and said pusher must
pass & bearing in order to get behind it.

The schematic layout in Fig: 11 shows the ad-
jacent facing surfaces of the shifter bars 3% and
28 as having pushers extending therefrom at each
station A to G inclusive, the pushers at each sta-
tion being directly opposite. Pushers EDA are
adapted to engage and move bearing . 31 into
station B when the shifter 32 is moved out of its
normal position by cylinder 44. Upon the re-
turn movement of the shifter toward normal po-
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sition, the pushers 50B will be moved into their
respective recesses in the bars as they pass the
bearing at station B, to get behind it so that
when the shifter is again moved forwardly out
of normal position, pushers 588 may move the
bearing into station C. Pushers 5§C are opera-
tive to transfer the bearing at station C inio sta-
tion D, pushers 587 move the bearing into sta-
tion E, pushers BSE move bearing into station
P, pushers 587 move bearing into station G and
pushers 580G move bearing off the shifter and out
of the machine.

It will be noted that pushers 88F and 538G are
carried in slots provided in the core portion 3%
of the shifter 82 with which the bearing meoves
as it passes from station E. Figs. 11 o 13 inclu.
sive illustrate this. Fig. 14 shows the pushers
568G which are identical to the pushers 33F.
Pushers 58G are dogs hinged on pins 87 in a
transverse recess in the surface of the central
core, shiftable plate 85 engaged by the plate 61
attached thereto. A hair-pin shaped spring 38
{s interposed between the pair of pushers 530G
yrging them outwardly sgainst pin stops 3 in
plate 35. In this normal position the pushers
583 extend beyond the respective side edges of
plate 35 into the path of movement of the bear-
ing supported thereon so that as plate 3§ is
moved outwardly (to the right as regards Fig. 14)
the bearing engaged by the pushers must move
alonz with said plate.

As has previously been described, plate 35 is
attached to pusher bars 33 and 34 through the
pridging element 38. A centrally slotted support-
ing plate §9 is attached to the bed plate 28 and
forms o support for an intermediate plate 6!
secured to and movable with plate 38.

Bearing retainers

In order to prevent the bearing 3i from mov-
ing with the shifter bars 33 and 34 as they are
veturned to their normal position and especially
to prevent movement of the bearing as a pusher
moves over the bearing to get behind i, mecha-
nism is provided which will retain the bearing at
a station after it is moved thereto. Figs. 5, 6
and 11 illustrate this mechanism which comprises
arch-shaped supports 78, 74, 72 and ¥8. Ail sup-
ports being identical, only one will detailedly be
described.  Support I8, at station B, bridges the
ghifter 32 and the bearing 3§ therein and is
rigidly bolted to the head bracket 23. The cross
par of the support has a central, vertical slot in
which a lug 74 slidably fits, this lug having an
elongated slot ?4¢ through which 2 bolt 146 ex-
tends threadedly to engage the cross bar. This
lug 74 may be adjusted vertically relatively to the
shifter extending through the support 8. Sup-
port 11, between stations C and I, has an adjust-
able lug 75 like lug 74. A bar 78 is suspended
between supports 78 and ¥4, said bar being ad-
justably bolted to the lugs 4 and Y8 of the
respective supports. This par 8 is longitudinal
of and eentrally located relatively to ihe shiffer
32, the lugs 74 and 15 being so adjusied on their
respeciive supports as to maintain the bar 7§ so
that it clears the bearing 3{ passing bensath it
longitudinally.

Bar 76 has a plurality of slots 77, 7% and 798,
positioned ahead of stations B, C and I respsc-
tively. In each slof there is pivotaliy supporited
a retainer or detent 83, 81 and 82 respectively.
All retainers or detents being alike only the one
numbered 8{, Fig. 8, will detailedly be described.
The detent is hinged on a cross pin 83 in rod 76.
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Another cross pin 84, transversely through slot
18, extends through a hole §5.in the detent, larger
in diameter than pin 84 so that the detent can
move by gravity to have its bottom corner extend
into the path of the bearing moving longitudi-
nally beneath the bar ¥6. 'Thus when pushers in
the shifier move said bearing forwardly toward

an advanced station, the bearing, passing keneath

a detent, will push it upwsrdly and when the
bearing is past the detent, it will drop by gravity,
extend beyond the trailing edge of the bearing
and so prevent ifs movement in. the opposite
direction when the shifter is moved rearwardly
toward its normal position.

A detent supporting bar 28 is similarly sus-
pended between supports 12 and I3 so as to ex-
tend longitudinally above the central core section
35 of the shifter 32. Bar 90 has a plurality of
retainers or detents 91, 82 and 9%, similar to
detents in bar 718 and positioned respectively
ahead of stations ¥, P and G.

Begaring locators

The bearings placed in the machine sre con-
veyed into successive stations, at one of which
the bearing is drilled and at another, & tang is
formed in one of the straight edges of the bear-
ing. The several pairs of pushers on the shifter
nove the bearings into said stations and the
retainers or detents hold the bearings against
reverse maovement by the shifter as it returns to
normal position. It is of the greatest importance
that the bearings be precisely located at the
stations D and G, for the drilling operation takes
place at station D and the tanging at station G,
The retainers or detents are not designad pre-
cisely to locaie the bearings, therefore special
locating stops are provided at the operation sta-
tions D and G. Figs. 10, 11 and 14 show these
stops in detail.

A pair of oppositely disposed locating stops 188
and {81 are provided for positively locating the
hearing, advancing under the influence of push-
ers 88D, relatively to the drilling center desig-
nated by the circle 282 in Fig. 11. Inasmuch as
both stops are alike only one will be described
detailedly. ¥igs. 5 and 10 show the stop 181 as
comprising a block having an edge engaging the
outer surface of shifter rod 34 and a lip portion

extending over but spaced from the shifter rod. .

Two elongated slots 182, parallel to the path of
bearing movement, are provided in the block of
stop {81, said slots each receiving s bolt thread-
ed into the bed plate 25. A spring 183 interpcsed
between stop 181 and an abutment member 184
on the bed plate, yieldably urges stop block 183
toward the loading end of the machine (left,
Fig. 16) so that the end of slots {82 move adja-
cent abutment member (084, normally engage the
respective bolts extending therethrough.

The lip portion of the stop block extending
over shifter bar 84 has a slot in the surface ad-
jacent said bar, said slot being at right angles
to the path of bearing movement. This slot pro-
vides a slideway for the stop latch 185, the outer
end of which is out of the path of bearing move-
ment when fully retracted. Stop latch 185 rests
upon and is slidable transversely of the bar 34.
The surface of stop latch 185 engaging the shift-
ing bar 24 has an angular, transverse slot 188,
its one open end, toward pusher 50C, being closer
to the path of bearing movement than the other
open end.

A pin 107 extending from the shifter bar 24 is
Spaced 2 predetermined distance from stop 181,
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when the shifter 32 is in normal position. Pin
107 is 50 located on bar 34, that when said bar is
moved outwardly from normal position or toward
stop 181, it will enter slot 106 and, due to the
angularity of said slot, will cam stop-latch 185
outwardly into the path of bearing movement,
The pin {87 is so located relatively to pushers
58C, that said pin will actuate the lateh 185 into
the path of the approaching bearing, moving to-
ward station D under the influence of pushers
5YC, thereby providing a precise locating stop at
this station D. If, while being moved forwardly
toward station D by pushers 58C, the hearing is
moved after engaging latch 185, stop block 194
will be moved on the bed plate against the effect
of cushioning spring 183.

The return movement of the shifter 32, after
pushers §8C have moved a bearing into station
D and consequently after pin i97 has passed
through slot {86 and cammed latch 185 into the.
path of bearing movement, will cause said. pin
{37 to enter slot 186 and now pin 187 will cam
the latch 25 into normal position again, out of
the path of bearing movement thereby permitting
the bearing at station D to be moved past. stop
latch 188 as pushers 58D move said bearing to-
ward station E on the next forward movement of
the shifter out of normal position. Thus stop
latch (95 permits a bearing to be moved for-
wardly from station D to station E, but iz actu-
ated to stop the bearing approaching station D
on the same stroke of shifter forwardly out of
normal position.

'I'wo more, oppositely disposed - locating: stops
128 and 126 are provided at station G where
mechanism operates on the bearing to form a
tang 127 in one of its straight edges. Inasmuch
ag & transition in the construction of the shifter
82 takes place immediately after the station E,
that is; up to and at station E, the bearings &i
are supported between spaced, parallel bars 33
and 34 whereas, after station E, they are sup-
ported by central core 35, locating stops 125 and
128 are provided in said central core. Referring
particularly to Figs. 13 and 14, a transverse slot
128, indicated by dotted lines in Fig. 14, is pro-
vided in the surface of supporting plate 80 en-
gaged by the intermediate plate 61. In this slot
{23 and at one side of plate 80, a block, forming
stop 126 is pivoted upon a pin 129, the hole in
the stop block 12§, through which pin 129 extends
being elongated. Another pin | 80, carried by the
stop block 125 extends upwardly into an elon--
gated slot in the surface of the intermediate
plate 6f which is attached to the reciprocating
outer plate 35 of the core. A hair-pin shaped
spring 132 is interposed between the stop block
125 and the edge of transverse slot | 28, said
spring yieldably urging the block 125 toward the
station G so that the pin 129 is engaged by the
end of the elongated hole in said bilock more re-
mote from said station.

Stop block {26 is identical to block i25. Block
128 is pivoted upon pin (23 passing through the
elongated hole in said block, A pin {34 extends
from block 128 into an elongated slot in the sur-
face of plate §{. A hair-pin spring 186 urges
the block 128 toward station G, limited by pin
£33. Stop blocks 125 and 126 when in this nor-
mal position as shown in Fig. 14 will locate the
engaging bearing at station G so that the tanging
mechanism at this station wil] form the tang at
the predetermined position in the one straight
edge of the bearing.

As previously stated, pin 130 on the stop bloek
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§
{25 extends into a longitudinal slot in the adja-
cent surface of plate 81, said slot being longitudi-
nal of said plate and having two disaligned por-
tions {37 and 138 connected by an angular por-
tion 139. Similarly, pin 134 of stop block extends
into a longitudinal slot in plate i, this slot also
having two disaligned portions 148 and (41 con-
nected by a slanting portion {42. Portions {81
and {46 of said slots are paraliel with the path of
bearing movement by the shifter portion 35 and
are spaced a greater distance from the respective
sides or edges of plate 6i than are the portions
138 and 141 of said slots. Thus as long as pins
138 and 134 of the respective stop blocks 123 and
126 travel through the slot portions 137—149, said
blocks will be held in their fully retracted posi-
tions in the transverse slot 12§ in plate 61 thus
being completely cut of the path of travel of the
bearing, However, when pins 130 and {34 trav-
erse the slaniing portions 139 and 142 respective-
1y and enter siot portions 132 and i4f then the
stop blocks are moved outwardly, as shown in
Fig. 14, into the path of bearing movement, being
operative to stop said bearing movement to lo-
cate the bearing in the proper position at station
G. The slots i37—138—1388 and 160—141—142
are so located in plate 8! that while the shifter
32 and its plates 35 and §i are moving forwardly
from their normal position, pins i38 and {34 of
the stop blocks 125—126 respectively will travel
through the slot portions 37—i48 and maintain
said stop blocks retracted a sufficient length of
time tc permit pushers 538G to move the bearing
already operated upon at station G past the lo-

cating stop toward the unloading end of the ma-

chine. After said finished bearing has passed the
retracted locating stop blocks and before the
bearing, moving forwardly out of station F under
the influence of pushers BOF, reaches station G,

pins 139 and {34 will pass from slot portions .

137—140 through the slanted portions 139482
into the portions i38—144 respectively, at which
time the stop blocks 125 and {28 are extended so
as to lie.in the path of movement of the bearing
approaching from station F. If pushers 58F move
the bearing forwardly a slight distance after it
has engaged the stop blocks 125—128, said blocks
will move with said bearing and compress springs
132—133. However, when the shifter and push-

ers B8F start on their return fo normal move- ;

ment, springs §32—13% will move the stop blocks
{25198 back to normal position, thus properly
losating the bearing relatively to the tanging
mechanism atb station G.

Clamping mechanism et drilling station D

After the pushers 58C have moved a bearing 31
against the locating stops {05 at station D, the
mechanism for rigidly clamping the bearing upon
the machine for the purpose of driiling a hole
150 in the bearing becomes effective. The clamp-
ing mechanism is pivotally supported in a hous-
ing 151 which has a base provided with elongated
holes {152 through which bolts 153 extend to se-
cure the housing to the standard 2{. The elon-
gated holes {52 permit the housing to be adjusted
on the standard 2i longitudinally of the path
of ‘movement of the bearing in the machine.
Tousing 5! comprises a ring-shaped portion 134
through which the shifter mechanism 32 extends
so that the bearings 31, moved by the shifter, are
concentric with the ring-shaped portion {54 as
they pass therethrough. i

Housing 15! has two spaced, parallel ears (53
extending from its outside, said ears having open-~
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ings for supporting the stub shaft {86, the axis of
which is parallel with the center line of bearing
travel and also substantially in the horizontal
plane passing through the center of the semi-cir-
cular bearing at station D in the machine. One
end of shaft 158 extends outside one of the ears
155 and has the clamping lever {57 attached
thereto, said lever extending inwardly so that its
free end is directly over the line of travel of the
bearings as they are moved through the machine.
At its free end, lever 187 has a curved lip {88 ex-
tending at right angles from said lever, the cur-
vature of said lip coinciding with the contour of
the semi-circular bearings so that lever {81 may
be actuated to move its lip 158 to rest upon the
bearing located at station D by the stops 168 and
10] and clamp said bearing immovably upon the
bed plate of the machine.

. Between the parallel ears {55 of housing 154,
shaft 156 has one end of lever {60 attached there-
to. Housing {32 has a hollow bulge (8{ extend-
ing from it which provides a platform plate 162
upon which a bracket 183 is secured. One end of
a hydraulic cylinder $84 is hingedly attached to
bracket 163, a piston rod {65 extending from the
other end of said cylinder and being adjustably
attached to the free end of lever {§8. When pis~
ton rod {65 is in fully extended position as shown
in Figs. 2 and 4, levers 16§ and {87 are held to
maintain the curved clamping lip 158 of lever {571
lifted so that the bearing 3{, being moved from
station C to station D by shifter pushers 58C, may
pass beneath said clamping lip {88, However,
when said bearing is properly located at station
D, the actuator 184, a hydraulic cylinder, is ren-
dered active to retract the piston rod {85 where-
by levers 180 and 57 are actuated o move the
clamping lip 158 into nesting engagement with
the bearing beneath it and thus rigidly clamp
said bearing to the machine. Inasmuch as the
bearing rests upon the stationary bed plate of
the machine and is confined between the parallel
bars 33 and 54 of the shifter, clamping of the
bearing to the machine will not preclude the re-
turn movement of said shifter bars while the
bearing is so clamped.

The hollow bulge {6f on housing $84 has a lug
{88 on its outer surface, said lug having a hole
in which the shaft i87 of adjusting wheel 188 is
rotatably supported. The shaft 187 extending
into the hollow bulge has a worm gear 165 there-
on which cooperates with other gearing {38 with-
in the bulge and the housing to effect certain
adjustments when wheel {63 is rofated. This will
be described detailedly hereinafter.

Drilling mechanism

It ‘has been stated that housing (8¢ comprises

a ring-shaped portion i34 through which the
bearings 3! are moved so that both housing por-
tion {84 and the semi-circular bearings are con-
entric. ‘The inner, gnnular surface of the ring-

shaped housing portion {84 is machined to pro-~
vide a bearing in which the ring-shaped portion
i75 of bracket {76 rotatably fits. (8se Fig. 1)
Bracket {78 has z piatform plate 177 adapied to
have the drilling apparatus attached thereto. A
ring gear {78, having teeth in its outer perivheral
surface, is attached to the inner end of the ring-
shaped portion {715, A ring-shaped retainer 178
is secured to the ring gear {7§. This retainer
seats in an annular recess in the housing ring
{52, of greater diameter than the inside diameter
of said ring 154 in which portion {75 is rotatably
supported. Thus portion {75 is rotatably locked
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in housing portion §54. The ring gear {18 is
operatively connecied to the gearing 178, so that
operation of the wheel 188 acts through gears
169, 176 and 178 to rotate the bracket portion 175
relatively to the stationary housing portion 154.
This results in a movement of driil carrying plate
177 in a circular path concentric to the center of
the semi-circular bhearing clamped at station .

The perspective view of the bearing 31 in Fig.
8 .shows hole 188 therein to be midway between
its curved edges and countersunk ab cach end
to insure removal of any burvs on eithier surface
of the bearing. Burring hoth ends of hole 159
requires two oppositely acting boring tools, the
one operative to drill the hole and countersink its
one end, the other, operative to countersink the
opposite end of the hole.

The drilling and countersinking apparatus used
in the present machine and shown in the ac-
companying drawings is of standard design, avaii~

illustrative thereof is included in the drawings
nor will more than a general description thereof
be given. The apparatus comprises a standard
180, bolted to the plate 477 and having & housing
{8f attached to its lower end. A housing {82 is
carried by housing i8] as is also a main driving
motor 188. An extension on housing 82 carries
the chuck {84 in which the combination. d&rill
and countersink {88 is secured. As shown in Fig.
2, drill {85 is heneath the bearing 3! at station
D and is normally spaced therefrom so as to
permit the bearing to pass over it.

Ancther housing 18§ is attached to the top of
standard {88. This housing (86 rotatably sup-
ports the chuck {87 so that its contained counter-
sink bif {88 is coaxially aligned with the drill
185, Rit 188 is normally maintained above the
hearing 31 at station I to permit said bearing to
pass beneath it. Lever 189 is operative to move
the chuck {87 and its contained countersink bit
{88 toward the bearing. This lever {88 has a rod
1990 swivelly secured thereto, said rod being at-
tached also to one end of lever i8{ pivoted to the
housing §82. Electric motor {83 operates con-
tinuously while the machine is being operated.
Through suitable connections in housings {81,
182 and {88 and hollow tube {92, it rotates the
chucks 184 and 187, Motor {85 alsoc rotates a cam
through a slip clutch mechanism in housing {82,
The cam has a lug engageable by a dog on a
lever secured to stub shaft 192 inside housing §83.
Shaft 183 has a lever 194 secured to it cutside the
housing, which is engageable 1o be actuated by
the armature 185 of the electromagnet 185 so as
to move the dog from the path of the cam lug and
permiy the cam o be rotated by the slip clutch
driven by motor {83, The driving connections
between the electric motor {83 and the cam are
such that said cam makes one complete revolu-
tion for each cycle of drilling operation. The cam
in turn is arranged to actuate the drill 185 to-
ward the bearing clamped at station D angd com-
plete the drilling and countersinking operation
of drill 185 during one portion of the turn while
during another portion thereof, the countersink-
ing tool {88 is moved foward said bearing for
countersinking the other end of the drilled hole.
When the cam has actuated both bits 185 and
188 to move toward the bearing successively to
do their task and then has returned them to
normal position, the dog asscciated with shaft
183 stops cam rotation which will not again be
repeated until the electromagnet 12! has been
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energized to actuate lever 194, shaft {33 and the
dog attached thereto to release said cam.

The oppositely disposed, axially aligned drill-
ing and countersinking apparatus is shown in Hig.
2 to be directly vertical of the machine bed 25
thus the hole {83 in the bearing will be substan-
tially midway between its two straight edges en-
gaging said machine bed. If it is nscessary to
drill the hole closer to one of said straight edges
than the other, the wheel 188 is operated to ro-
tate the drill apparatus supporting bracket {78
within the housing portion {84 in a clockwise or
counterclockwise direction respectively. If said
hole 183 is to be closer to one curved edge of the
kearing than the other, then the bolts {52 are
released and the entire housing {51 is moved in
one direction or the other on the machine. At
any adjusted position, hits {85 and 198 are dig-
metrical relatively to the bearing 31 at station D
for the pivotal point of rotation adjustment of
the drilling unit is the center of the semi-circular
bearing.

Tanging mechanism at station ¢

As shown in Pig. 8, the bearing 21 has a tang
127 extending outwardly from the cne straight
edge thereof. 'The mechanism for forming the
tang is supported by the bracket 288 adjustably
secured to the standard 22. Figs. 1 and 8 illus-
trate this mechanism as comprising a plate 201
having elongated slots 202 through which bolts
203 extend to screw into bracket 280, thereby pro-
viding adjustment of plate 281 on bracket 209
transversely of the machine which adjustment is
at right angles relative to the adjustability of
bracket 288 on the standard 22.

Plate 281 has a stub shaft 208 upon which the
two levers 205 and 208 of the scissors-like tang-
ing mechanism are pivotally supported. The
longer, depending portions of levers 285 and 208
are tied together by the toggle links 207 ang 298,
The hinged joint 209 of links 207 and 228 has the
piston rod 218 attached thereto, the cylinder 211,
containing the piston to which rod 2108 is at-
tached, being hingedly secured to an extension
212 on lever 208.

The shorter end of lever 295 has an anvil 215
secured thereto, said anvil having a portion 218
operative, when the lever 205 is actusted out of
normal position by cylinder 21, to engage the
bearing 3! adjacent its one straight edee and
clamp it tightly upon the stationary plate 69
which, as has been described, is secured to the
bed plate 25, The shorter end of lever 268 has g
shearing and bending vlate 217 secured thereto
which, when lever 28§ is moved out of normal po-
sition, is moved to engage the bearing now
clamped vpon the plate §8 by anvil 215, The end
of the plate 217 engaging the bearing is 5o shared
that the two sides of the plate will shear the
bearing while the portion between said sides will
bend the sheared bearing portion cutwardly into
a shallow recess in the face of the anvil 215 to
form tang {27.

Lever 286 has a stop lug 218 which normally
engages a projection 219 on plate £8{. A substan-
tially heavy coil spring 228 has its one end engag-
ing a flat surface provided on the shorter end of
lever 285, the other end of the spring resting upon
the abutment shelf 221 on plate 28!. This spring

29 exerts a constant force to rotate the two
levers 265 and 206, tied together by the toggle
links 2087 and 288, in 5 counterclockwise direction
(Fig. 3), this rotation, however, being prevented
due to the engagement of lug 212, on lever 288,
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with the projection 218 on plate 28f. Thus nor-
mally, the anvil 215 and plate 2{7 on levers 285
and 286 respectively, are held spaced from the
bearing 3!, even though spring 220 is constantly
exerting a force to move the anvil 215 against the
bearing. However, when the cylinder 241 is ener-
gized to retract the piston rod 210, the toggle
links 207 and 208 will be moved toward align-
ment, causing the lower ends of levers 208 and
265 to be moved apart. Lever 208 will move be-
fore lever 205 due to the influence of spring 229
upon lever 285 in the same direction. Lever 286
will remain stationary, against stop 218, until
lever 203 has moved sufficiently to cause the anvil
portion 216 to engage the bearing 3¢ and press it
upon the plate €68 after which continued move-~
ment of the toggle links by the piston rod 219 will
move lever 2086 clockwise about pivot shaft 204

causing the shear plate 217 to engage the bearing _

and form the tang therein. Fig. 3 shows the sta-
tionary bed plate 25 and the plate 60 attached
thereto undercut to provide a passageway for the
tanging plate 217 on lever 206.

Timing of the machine

Fig. 16, the timing chart, shows one complete
cycle of the machine as comprising twelve in-
tervals. During intervals 1 and 2, the carriage or
shifter is moved from normal to full outward posi~
tion during which time bearings in or on the
shifter are each moved from one station, forward
to the suceceeding station. Beginning at the 2.5
and continuing through to the 10.5 interval the
bearing is clamped at station D. During the in~
tervals 4 and 5, the carriage or shifter is returned
to normal position. While clamped at station D
and during the intervals 4 to 10 inclusive, the
clamped bearing is drilied and countersunk.
During the last half of interval 3 and through in-
tervals 4 and 5, the tang is formed in the bearing.

The schematic Fig, 17 shows a motor 259 hav-
ing suitable gear reduction mechanism 251 to
drive shaft 252 at a predetermined reduced speed.
This motor and shaft ars attached to the machine
in any suitable location. Shaft 252 has a plurality
of actuating cams 253, 254 and 285 and 256
mounted thereon so as to rotate therewith. Cam
253 actuates the two hydraulic valves 257 and
283 which control fluid pressure flow from the
source of supply 268 to the two ends of cylinder
44 for actuating the piston and rod 43 to move
the shifter forward out of normal position and
then rearward into normal position respectively.
Control valve 261 normally directs fluid fow from

the source 268 to the end of cylinder {84 so that *

the clamp lever 157 is maintained in normal
bearing disengaging position as shown in Fig. 2.
However, cam 254 is operative to actuate valve
281 to direct fluid to the opposite end of cylinder

{64 at which time it will actuate the clamp lever g

{57 to engage and clamp the bearing to the
machine. Valve 262, when not actuated by cam
255, directs fluid pressure from the source of sup-
ply into the upper end of cylinder 211 so that its
piston rod 218 actuates the toggle links 207 and
208 to hold levers 285 and 206 free of the bearing
in the shifter. However, as soon as the cam 258
engages and actuates valve 252, it will connect

the lower end of cylinder 2i{ with the pressure
supply causing the piston rod 210 to actuate

toggle links 207—208 to move levers 205 and 206
so that their respective anvil and tanging plate,
clamp and tang the bearing respectively. The
fourth cam 256 on shaft 252 is operative to close
switeh 283 for energizing the electromagnet 198
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to release the drilling and countersinking appa-
ratus and permit it to complete its cycle of oper-
ation.

The Fig. 15 is a schematic view showing ail
cams 253, 254, 255 and 258 and their asscciated
control devices in their relative angular posi-
tions.

Résumé in terms of machine operation

To operate the aforedescribed machine, the at-
tendant opens the main valve 27§ at the source
of fluid pressure supply 288 permitting the fluid,
under pressure, to he directed into the various
connections with the hydraulic control devices:
At the same time master switch £78 is closed con-
necting motors {83 and 252 as well &s the electro-
maznet 198 with the electric power lines 277—27%8.
Thig renders motors 183 and 259 operative. Oper-
ation of motor 259 rotates the shaft 252 and its
cams 253, 264, 255 and 288. They in furn render
their respective control devices 257—258, 251, 262
and 253 operative to control their respective ma-
chine actuators, cylinders £4, (86 and 211 and the
electromagnet §9% active at properly timed in-
tervals.

With the machine in operation, bearings 31, in
the hopper feed 89, are directed to fall into posi-
tion at station A. The bearing is positioned be-
tween the two parallei bars 33 and 24 of shifter
32 with the two straight edges of the bearing
resting upon the bed plate 25, each parallel to 2
shifter par and in close proxzimity thereto. When
cam. 253 actuates valve 257 to direct fluid pres-
sure from the source 289 to cylinder 44, piston
rod 43 is sctuated to move the shifter 32 forward
from its normal position. Ag the shifter 3% moves
forwardly, the pushers 58A will move the bear-
ing from station A into station B. The bearing
moves beneath retainer 88 by raising it, how-
ever, when the shifter has moved forwardly its
full range of travel, the bearing will have been
moved past the retainer 82 sufficiently to permit
it to drop, by gravity, so as to retain the bearing
at station B. Now cam 283 will engage and ac-
tuate valve 258 which causes the cylinder to be
activated to return the shifter into normal load-
ing position. On the next forward stroRe of the
shifter, pushers §9B, back of the bearing at this
station, will move said bearing past retainer 2
into station C. Concurrently a new bearing at
the loading station is moved into station B. Fol-
lowing the progress of the bearing now at sta-
tion C, pushers 58C will move said bearing past
retainer 82 and into engagement with the locai-
ing stops 188 and (8§ at station D. After the
pbearing has engaged the locators at station D,
the cam 254 operates the control device 28! to
eTect energization of actuator 164 to move the
lever 157 and its clamping portion {58 into en-
gagement with said bearing to clamp it rigidly
upon the bed plate 25 of the machine. While the
bearing is so clamped, the shifter 32 is returned
to its normsl, loading position. Also, while the
bearing is clamped by lever 157, cam 258 actu~
ates the control device 283 to effect energization
of the electromagnet {86 which renders the drill-
ing mechanism effective to drill and countersink
the clamped bearing at station D, the drill 188
first performing its drilling and countersinking
operation.

As g result of the next three successive forward
movements of the shifter 32, this bearing, drilled
at station D, will be advanced successively into
stations E, FF and G by pushers 56D, 88E and 58F
respectively. At station G the bearing is pre-



2,661,523

13

cigely located by the locating stops 125 and 126.
Shortly after the shifter 32 has moved bearing
31 into station G and before said shifter starts
to return to its normal position, cam 255 operates
the control device 282 to render the cylinder 244
effective to cause the piston rod 218 to actuate
the levers 285 and 208 first to clamp the bearing
upon the stationary plate 83 of the machine then
to form the tang 127 on the bearing. “This opera-
tion is completed and the bearing released be-
fore the shifter is again moved forwardly ouf of
its normal position. When said shifter doss move
forward again, pushers 58G will move the finished
bearing along the machine toward the unloading
end thereof.

It will be understood that during its cperation
the machine will have a bearing at each of its
stations A to G inclusive, all being progressively

advanced with each forwnrd stroke of the shifter-

32.

Although Fig. 1 illustrates the machine in its
simplest form, that is, having one drilling station
to provide a single hole in the bearing, plural
drilling apparatus may ke provided to drill more
holes in the bearing if necessary, this change re-
quiring a longer base 28, a longer bed plate 25,
extending shifter rods 23 and 34 and the requirved
controls and actuators. The perspective view,
Fig. 18, shows a machine with two drilling mech-
anisms angularly arranged.

While the embodiment of the present inven-
tion as herein disclosed, constitutes a preferred
form, it is to be understood that other forms
might be adopted.

What is claimed is as follows:

1. In a machine for drilling and shearing a
semi~circular bearing, the combination with a re-
ciprocative shifter comprising two spaced, paral-
1el bars slidable on a stationary part of the ma-
chine and adapted to have the bearing placed
therebetween so that ifs edges seat upon the ma-
chine, sald shifter having provisions for progres-
sively moving the bhearing from one station to
another as the shifter is moved out of normal
position; means on the machine for engaging the
kearing st each station and preventing move-
ment thereof ag the shifter is returning to its nor-
mal position; a circularly shaped clamp movable
into engagement with the bearing at one pre-
determined station for pressing the bearing rig-
idly upen the machine; g ring shaped stationary
rart of the machine adjacent said predstermined
gtation and concenfric with the semi-circular
kearing; 2 nz a circular portion piv-
otally supported in the ring shaped stationary
part of the machine so as to he circumferentially
adiustable velatively thereto: drilling apparatus
attached to said bracket, sald apparatus having
its drill centrally sligned with the clamped hear-
ing so as to be diametfrical relatively thereto;
a pincer mechanism consisting of two pivoted
levers one operative to clamp the work piece to

the other to shear said clamped work piece;
maans for actuating the shifter; means for actu-
ating the clamp to engage the bearing after the
shifter has moved it to said one predetermined
station and before said shifter starts to return
to its normal position; means for rendering the
driliing appavatus active to drill the bearing
while it is elamped upon the machine, and means
for actuating the pincer mechanism, all of the
four last mentionad actuating means each being
under the control of an individual control device
engageable with and operated in timed intervals,

St

10

15

S0

15
[

43

50

60

65

70

5

14

one relatively to the other, by an individual cam,
all-of said cams being mounted upon and driven
by 5 common, power actuated shaft.

‘2. In a machine for drilling and shearing ‘a
semi~circular bearing, the combination with a re-
ciprocative shifter comprising two spaced, paral-
lel bars slidable on a stationary part of the ma-
chine and adapted to have the bearing placed
therebetween so that its-edges seat upon the ma-
chine, said shifter having provisions for progres-
sively moving the bearing from one station to
another as the shifter is moved out of normal po-
sition; means on the machine for engaging the
hearing at each station and preventing movement
thereof as the shifter is refurning to its normal
position; a lever arm pivoted on the machine and
having a circularly shaped end movable into en~
gagement with the bearing when it is at one pre-
determined station for rigidly clamping said bear-
ing upon the machine; a stationary housing ad-
justably secured to the machine adjacent said
cne predetermined station, said housing having a
circular opening surrounding the shifier and a
portion pivotally supporting the lever arm, said
circular opening being concentric with the bear-
ing clamped upon the machine; a bracket pro-
vided with a ring-shaped flange, rotatably car-
ried in the circular opening of said housing and
surrounding the shifter; means supported by the
housing and engaging the ring-shaped flange of
the bracket, said means being operative rotat-
ably to adjust said bracket relatively to the hous-
ing; drilling apparatus secured to the bracket,
sald apparatus having coaxial, oppositely dis-
posed drills, one on each side of the bearing and
diametrical relatively thereto, said drilling ap-
paratus being operative to apply first one drill
then another to said bearing; a pincer consisting
of twe, coaxially pivoted levers, one for engaging
and clamping the work piece, the other for shear-
ing a portion of the clamped workpiece; sepa-
rate means for actuating the shifter, the lever
arm the drilling apparatus and the pincer in pre-
determined timed relation, certain of said means
being connectible to one power source and the
cther means to another power source by a sepa-
rate control device respectively; and a power
driven shaft having a plurality of cams thereon,
each cam engaging and operating one of said
control devices.

3. In & machine of the character deseribed, the
combination with a reciprocative shifter compris-
ing two spaced, parallel bars slidable on the ma-
chine and adapted to have a work piece placed
therebetween for purposes of moving said work
piece progressively from one station to another
until it reaches stations at which it is to be oper-
ated upon; a pluralily of oppositely disposed
spring-loaded pushers, egually, longitudinally
spaced, extending from the facing sides of the
shifter bars, each pair of oppositely disposed
pushers being operative, when the shifter is
moved out of normal position, to engage and
move the work piece to the next advanced sta-
tion; bridging members on the machine, extend-
ing over the shifter; a bar supported between said
bridging members and extending centrally, longi~
tudinally over the shifter; a plurality of hinged
retainers depending from said bar, each retainer
being operative to engage and hold a bearing
when the shifter moves it to an advanced station,
thereby preventing movement of the bearing as
the shiffer returns to normal position; a locating
stop on the machine adjacent s predetermined
station; a pin on the shifter; a cam on said lo-
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cating stop, engageable by said pin to move the
stop in the path of a bearing approaching said
predetermined station during the final range of
movement of the shifter out of normal position,
said pin engaging the cam to move it out of the
path of the bearing as the shifter is returned to
normal position, whereby the bearing cccupying
the said predetermined station is movable past
the stop during the initial range of movement of
the shifter out of normal position; means oper-
ative to engage and clamp the bearing upon the
machine after said bearing engages the stop;
means operative to drill said bearing while
clamped upon the machine; a locating stop at a
second predetermined station; a pincer 2t said
second stasion, said pincer having two levers, one
for clamping the work piece, the other for shear-
ing said clamped workpiece; and means for actu-
ating the shifter, the clamp, the drill and the
pincer, all at predetermined tvimes, one relatively
to the other and in recurrent sequence, said means
consisting ¢f an individual hydraulic motor for
each, the shifter, the clamp and the pincer and
an electric motor for the drill, each mofor being
provided with an individual control device each
of which is periodically actuated, to render its
respective motor cperative, by a cam, all cams be-
ing driven by a common shait powered by an
electric motor.

4, ITn a machine for drilling and forming 2
tang on one straight edge of a circular bearing,
the combination of, a reciprocative shifter com-
prising two spaced parallel bars slidable ou 2
stationary part of the machine and forming

guide rails between which the straight edges of j

a semi-circular bearing are placed for guiding
movement of the bearing longitudinaily between
the guide rails, said shifter having a plurality
of pushers engageable with the rear edges of
bearing elemants placed between the guide rails
for moving the bearing elements from one sta-
tion to another in the machine as the shifter
is moved in a forward bearing advancing direc-
tion, detent means on the machine for engaging
the bhearings at each station to prevent return
movement thereof as the shiffer moves in a re-
traction movement toits normal position,locating
stop means on g stationary part of the machine
adiacent 2 work station for engagement by 2
bearing element to position the same in a work
station, camming means between the locating
stop and the shifter operable by the shifter to
move the locating stop into the path of a bear-
ing element approaching a work station and
during the final portion of the forward move-
ment of the shifter, said shifter moving the lo-
cating stop out of the path of the bearing as the
shifter returns to its normal position, whereby
the bearing occupying the work station position
is movable past the locating stop during the ini-
tial portion of the forward movement of the
shifter, drilling means on the machine at one
of the work stations having a locating stop,
means operative to engage and clamp a bearing
upon the machine in the drilling station after the
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bearing engages the stop at the station, a pincer
at a second work station having a locating stop
for positioning of a bearing relative fo the
pincers, said spincers having two levers one of
which clamps the work-piece on the machine and
the other of which shears and forms a tang in
an edge of the bearing, and means for actuating
the shifter, the clamp, the drili, and the pincer
at pre-determined intervals one relative to the
other in recurrent sequences, sald means con-
sisting of individual motor means for the shifter,
the clamp, the pincers and the drill, each of said
motor means being provided with an individual
control device to render the said motor means op-
erative, all control devices being operative by in-
Gividual cams driven concurrently by a cominon
shaft powered by an electric motor.

5. A machine in accordance with claim 4 in
which one portion of the shifter guides for-
ward movement of bearing elements through the
machine by engagement with the lower edges of
the bearing elements and a second portion of the
shifter guides movement of the bearing elements
through the machine by engagement with the
internal periphery of the bearing elements.

6. A machine in accordance with claim 4
wherein one portion of the shifter comprises
spaced parallel guide rails for engaging the sta-
tionary edges of a semi-circular bearing for lon-
gitudinal guiding movement thereof and a sec-
ond portion of the shifter comprises & core plate
positioned internally of the bearing for sup-
porting the same and guiding the bearing lon-
gitudinally relative to the spaced parailél guide
rails, and further wherein the pushers in that
portion of the shifter consisting of the parallel
guide rails are placed within the guide rails and
the pushers within that portion of the shifter
comprising the core plate are placed in the core
plate.

7. In a machine in accordance with claim 1
wherein the bracket supporting the drilling ap-
paratus is movably supported upon the machine
for adjusting the position of the drilling sppa-~
ratus relative to the ends of the bearing in the
drilling station.

HOOPER J. HOUCK.
RICHARD M. MORGAN.
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