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the present invention relates broadly to
the art of metal working and more particu-
hr‘y to an a}_)pw‘x“v‘ns’ and method for the
tuction of accurate threads on couplings,
ah hough the mmiy of the invention Is not
limited entirely to this ﬁe 14 of gperation.

In the development of the ar t of manu-
g couplings, the change from
use of wrought 1 Oﬂ, Mp weldea, or butl
welded couplings and the introduction of
couplings formed fiom seamless tubes has
been ccompanied by a corresponding
Ch‘mﬂe in requivements with respect to
the accuracy of threads produced in the

lings, It is well known that consides-
ity is experienced, particularly
Wit amless tibe method of q;emtion5
in the pr Gd tion of tubular articles having
mmes 2 umfoim wall thickness, or a Uul‘/
ular bove or ex 101 1or. The 11’1“9311@1‘&1&
it-in diffeves ticles have hervctofore
ot ¢ h‘w‘”t im )OF;Slble to produce accu-
rate th GW(’ n the opposite ends of conplings
of sueh ‘szuze 1 {0 insure proper alignment
.of adjacent lengths of pipe, tube or casing
“threaded into the . couphnm Where the
couplings are infended Tor use in the oil
ficlds or the like, it will be apparent that uc
curacy is of extreme impor ance 3 m ac
30 ing length of sever 1 thousand fest a cmﬂ‘l
}'zﬂ,tzon becOmes; onsiderably multiplied.
Hevetofore, where %eamie."' suplings have
been use d it has been necessary io Cdl’ehﬂ]‘f
i e couplings before attempting to
same, in an effort to reject blanks
too great a variation in dxf‘fe*-e*ﬂ
s of the \‘"111 thV'kn ss.  Not infre-
ich as 121/3%

5

10

£, IO 3
Tacturin tie

ol

11’v"(

*

]
Vel

Tn such cages, the blanks
pred as it has been consid-
Ie “with known apparatus to
, aceirate threads thereon.,

Another difficulty encountered has arisen
by reason of the Camp‘wfwve]y high carbon
ontent in such blanks, whereby local condi-
tions of hardness are "ﬂquently set up either
by reason of air currents 0‘“ the local appli
cation of water, thereby tending to ae*’iec-
either the boring bar or the threading die
out of iis t ue course.

40

N

o

for one of its
an improved ap-

pa 13 capabie of o >°1'M1nf> on blanis i av-
55 pﬂ a mde variation either ¥

011 Oi

1m wall thickn

“Iine V—V of

G MACHINE.

1926. Serial No.. 91,386.
or structural characteristics, and producing
accurate threads thereon.

in the accompanying drawings there is
shown for purposes of illustration only a
preferred embodiment of the present inven-
tion , it being understood that the drasy Fings
do not Ueﬁne;he llnllL.:: of our mventlou as
nbﬁncﬂes 1 the. construetion and operation

disclosed therein mqy be made without de-
quumg either 31'0 n the gpirit of the inven-

tion or scope of our brea ader claims.

In the dra\vmm'

Figure 1 is a adn elevation of a machine
embodying the p1ese-1t invention;

ﬁloure 9 is a front view of th machine
shown in i Igure 1;

Figure 3 1s a top plan view of the con-
struction of I toures 1 and 2, the cover for
the gear housing being omuccd
igure 4 is a vertical sectional v1ew, with
tain oL the parts being qhown in eleva-
he Line IV—IV of ¥ Figure 3 loocking

AN
ik

tion,
in ‘ihg d;rcmum of the arrOWS'
Figure 54 1; a vertical secmo"wl view ¢ m the -

Figure 6 looking in the d
tion of the arrows;
Pigure 6 is a top plan view of the chuck
tble' ‘
b*guré 7 is a vertical sectional view simi-
v to Figure 5 but taken on the line Vil —
VLT of Figure 6 and looking in the direction
of the arrows;
Figure 8 is a top plan view illusteating

t‘

ne +mm of mechanism for effecting me-
ch HllC al movement of the chuck rable'

Figure 9 is a vertical sectiona VleW on the
line IX <—IX of Figure 8 locking in the di-
rection 6f the arrows;

Figure 10 is a side elevation, partially
broken away and par Lml'y in @bum’l of the
consiruction shown in Figure 8;

Flgure 11 is a vertical sactlonwl view on
the line XI—X7 of Fl') ure 10 Lookmo i the
direction of the arrows

Figure 12 is a sect ional view, partially in

1nkuo n and part auy broken away, the
view being on an enlarged scale thr ough one
of the chucn triunnions and udlstvatulg the

. construction thereof;

Figure 13 1s un end elevation of the con-

struction shown in Figure 12;
Figure 14 is a top plan view Dartly broken

away and partly in scction of i
tion of Figur es 12 and i3:
Figure 15 is a view similar to Tigure 12
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2
illustrating, however, the other trunnion of
the chuck;

Tigure 16 is a vertical sectional view on
the line XVI—XVTI of Figure 15 looking in
the direction of the arrows;

Trigure 17 is a detail sectional view, partly
in elevation, illustrating in detail a pre-
ferred form of construction for the upper
end of either the boring spindle of the tap-
ping spindle;

Figure 18 is a vertical sectional view part-

1y broken away and partly in elevation for

the purpose of illustrating one form of in-
dexing mechanism for the chuck table;
Figure 19 is a top plan view of the index-

“ing mechanism of Figure 18;

Iigure 20 is a diagrammatic view of the
indexing mechanism illustrating the posi-
ticn of the indexing pin at the commence-
ment of movement of the chuck table;

Tigure 21 is a view similar to Figure 20
illustrating the position of the indexing pin
at the time the chuck table approaches the
limit of its movement;

Figure 22 is a detail view partly in sec-
tion and partly in elevation illustrating the
arrangement of control shafts, levers and
sleeves in accordance with the machine
shown in the drawings;

Figure 23 is a view similar to
showing the rveversibility of the control
mechanism whereby the operating handles
may be located at the opposite side of the
machine from that shown in the drawings;
and

Tigure 24 is a diagrammatic view iitus-
trating a slightly modified embodiment of
the invention.

In producing a boring and tapping ma-
chine of the general character contemplated
herein it is of the utmost importance to so
construct the machine that a predetermined
accurate relationship exists at all times be-
tween the holding chucks and the operating
spindles. In accordance with the present
invention this is preferably accomplished
by providing chucks of a semi-floating na-
ture adapted to be supported by seats accu-
rately machined relatively to the axis of
rotation of the respective spindles with
which they cooperate. In this manmer, a
predetermined relationship between the axis
of the spindles and the chucks is insured.
This may be accomplished broadly by sup-

Fignpe 22

‘porting the chucks in a rotatable table of

such construction that the table may .be
bodily raised to remove the chucks irom
their supporting seats, rotated to a position
to bring” the chucks into cooperative rela-
tion with new seats, and then lowered to
bring the chucks into engagement with such
seats.

In carrying out the present invention
there may be provided a machine of suit-
able construction having a base plate 2 car-

1,707,421

rying a supporting framework 3 projecting
upwardly therefrom. Carried by the base
9 is a gear housing 4 containing a gear train
5 and a gear train 6. For driving the gear
train 5 there may be provided a motor 7,
while a similar motor 8 may be utilized for
driving the gear train 6. As illustrated
more particularly in Figuie 4, the gear train
5 iz operative, as for example, by means of
bevel gears 9 for driving a vertically ex-
tending shaft 10 extending upwardly
through the frame 3 and carrying at its up-
per end a bevel gear 11 meshing with a
similar gear 12 on a horizontally extending
shaft 13 in the upper portion of the frame.
The shaft 13 is in turn adapted to drive a
sleeve 14 by means of bevel gears 15. The

sleeve 14 constitutes the immediate driving

raeans for the tapping spindle T, this spin-
dle being shown as journalled by means of
the sleeve 14 within an upper bearing 16 and
mounted at its lower end in a bearing: 17.
The spindle is illustrated as being of tubu-
Inv construction having a coupling flange 18
at its lower end for the attachment of a
suitable tap 19 although any other form of
construction may be utilized as desired.
The gear train 6 ig in turn adapted

through mechanism similar to that herein-

before described in detail for the tapping
spindle T, to drive a boring spindle B simi-
farly mounted within an upper bearing 20
and a lower bearing 21. At its lower end
the boring spindle B is provided with a
coupling flange 22 adapted to have secured
thereto a suitable tool 23 effective for ini-
tially boring or cutting the coupling blanks
to the desived size preparatory to the per-
formance of the threading operation there-
on. :

With the exception of the particular con-
straction of the operating tools carried by
the two spindles, their construction and op-
eration may be similar.  Where the spindles
are of tubalar construction, as is preferably
the case with large installations, the upper
ends thereof may conveniently be construct-
ed as illustrated in detail in Figure 17.- In
this figure a portion of the upper ends of
the cavity within the tapping spindle T is
shown as. separated from the main body
by means of an insertable division plate 24;
Above this division plate the spindle may be
filled to the desired extent with a suitable
lubricant and is provided with an operating
and suspending mechanism removable and
insertable as a unit and held in position by
means of a bushing 25.° This unit mecha-
nism may comprise an eye bolt body 26
shaped to cooperate with an upper anti-fric-
tion bearing 27 and a lower anti-friction
bearing 28. The lower race 29 for the bear-
ing 28 may be supported on a plaie 30
loosely carried by the body 26 as by meuans
of a bolt 31 adapted when the unit mecha-
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nigm is inserted in posﬁtio

per end of the spmc le to
shoulder 82 formed tnere;u. '
33 of the bearing 27 in turn-
the
the
ng ey

within the up-
rest against &
The upper race
ceoperates w

esi

n%we Spm( fes carries
54 ¢ uuptu? in-the
mndle to be connecter by means of
35 to a lever 36 and in th@ case ot the
dle to be conpeci I by means of
5 “16 lever 38,
ver 36 jor the tapping spindle is
gecured Lo a sleeve 39 mor niel in bearings
40 in the fmnﬂ of the ms
surrounding a {ransvers
41, At one md. Jdu strat
hand end as

:,.) hag

Ly
it
bushing 25. Each of these eye bolis fo
ﬂ‘
cn-
&

an- atta
case of the t
]

o]
¥

15

thes »\to &
he lever 43 pzo;ectm(r for-
2 depending therefrom an

or
i
Al

secu :-\—,d *0 a sleeve
1 and mounted in bearings
{th 1em achina. The shaft 4:] at
its outer ‘“n‘ vies o collar 47 fiom which
there projects a lever 48 from the outer-end
of .vhmh “dep ept Dds an ope: rating 1od 4 -rJ By

1 h@ frame 0

ey
end

reason of this const ucuon, % will be ap-
parvent that by puiling downwardly on the
Opﬂ"*‘“nw rod 44 the tapping spi ndlle T Ay

13
while pu:!’n'r (‘01"71\”1

be lowered, w
the Cpe;'atiﬂp
may be lowerved.

As o matter of operating convenience it

ily. on
J the boring spindle B

o
~
<
=~
)

is desirable to ha wve a comstruction of such
pature that the spi nu& normaily tend to
ASSUIe 2 OS] ition. as ed in Higuves
1,72 and 4 of the whi vich corre-

sponds to their inoperative pos ion. For
qccoznpuvhwm this result, the sleeve 39 may
have secured thereto a qaconfl collar 50 from
which pr 0]«30{& a lever 51 connected by means
of » hn‘r 52 to a counterweight o3 slidable
i stitable guides in tne ;zzmm of the ma-
chine as ch-u‘zy apparent from an inspection
of Figure 8 of the drawings.” In like man-
ner, the shaft 41 may have secured to its
outer-end a collar 54 carrying a lever 55 hay
ing its outer end secured to a link 56 s ‘“p—
porting a counterweight 57 similav to ths
cnunwr“fexghi' 53. The counter weights 53
and . 57 are hreiemb‘v heavy enough to

dwhﬁy more than counter bal‘mce the weight
of the respective spnmi whereby  the

spindles are normally d awn upw ardly in the
manner referred to. ‘

In view of the massiveness of the mecha--
nism adapted to be m ved. by the rods

and 49; and in view of the characteristics of
the counterweights, i} 15 desirable in many
cases 1o provﬁde mechanical means for fzss1st—
ing an operater in the lowering of the re-
spective spindles, such means cop‘*en:onﬂy
comprising mechanism - effective for over-

gl ‘ . ¢ b
coilar 42 carry-.

adimit ted through a suifable inlet

crat elv ass

3
coming the inertia of the parts ¢
the same in motion. Such means
iy compris eylindeyr 58

ping saincfie a similar cy‘n‘ ¢
the horin, pmcm,.,

[N
has 8 piston rod UO pro,w ing

'3

there uo-*x thzouOh a bea;nw 6
vided a upper end with a roller

ed resuwt ively to underlie :_ho lev
55 in such manner as 1o o
same upwardly in a clockwise direction as
\mv*e@ n Vig‘t '
Tty
:‘.Ld 59
for o
a 1

su'ucwd to be opc‘m
tion by air under pressure ln wctual opera-
tion, it has been tound that it is almost im-
possible to maintain uniform pressure con-
ditions inan 2 if i

vir line, and it the arv s utilived

1

for produ ing the upward movement of

piston rods ()O. the epeed of movement will
vary in dccordqnc with the air pressure
avai LLLL at that particular instant. In order

to obviate th» objection, the cylinders m
each conveniently mmorvm a hoﬂow msl 0
63 carried by the rods 60 and

moved downwar (ll" DV air "lﬂ
121

at 64 1r1 Im‘m 2. This dc W'm“n-"a move-
oo*aosd by the action of 2 5

ment 2HSUTe
spring Ca, the mm i pregsure of wh 'gi N May
be conizolkd by an adijustment 66. Ul}( ev
normal operati ion, air under pressure q con

stantly admitted to both the cylinder 88 and
59 for maintaining the p1wmq 63 in lower
position.. When it is dc*“d to bring either
of the spindies into operative position, this ig
accomplished by so operating a centvolling
valyve in the air pressw 1 ne as to p< rmib ﬂ‘e
pressuve within the respective cylinder con-
trolled thereby to b 370‘1< d, \"‘h()r"l“)"’.)
the spring 65 is effective for raising the l,,',
ton and overcoming the inertia of the pa
operatively connected to the spindle which i
is desired to op@rue. Tn this manner the
speed of movement of a given spindie can
always be accurately pre Tetermined irrespec
tive of any variations which may exist in
the pressure of the air sunplv availa
It will be apparent that the wu"*w
machine heretofore described may be
embled and the. b\ﬂ']f)""\
spindles so machined, and the spindles so
constructed, that they will rc mie about
centexs. Having obf ained such a conditio
a chuck table base 66 is ri igidly socured t

agccu-

:01 Ry

the base 2 -in any desired manner, as by
means of bolts 6{ whereby to all purposes
the base 66 constitutes an mtegm' part of

{.,
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the main machine construction. The chuck
table base 66 is conveniently constituted by
a casting hollow throughout the main por-
tion of its body in order to reduce the weight,
and with suitable openings O to pernlit of
chip and cutting lubricant disposal

Formed at the top of the base 66, and ad-
jacent the base 2 in such position that their
centers are in substantial alignment with
the axes of votation of the apmdle s.are bear-
ing flanges 68. Concentrically - disposed
with respect to each of the bearing flanges is
an upwardly projecting bushm_j ,,uppo]t 69,
the top of the bushing support ter mmamno
ina pJ(me below the top of the wopmatmo
<upp01 ting flange (8. After the two bases
are wuhy secured together, the respective
gpindles T and B are equipped with suit-
able cutting tools uhptul to accurately ma
chine the supporting flanges 68 and the
bushing supports 69 Wh'—wby the desired
accurate velationship will exist with respect
to the rotation of the spindles, the support-
ing flanges and the bushing supports. This
feature of nmdmnno the paltq referred to in

the chuck table base by means of the t appm(r

and boring spindles respectively constitutes
an important feature of the present inven-
tion, as by reason thereof mnch greater uni-
formity 1s obtainable than has heretofore
been considered poemble.

After the parts 68 and 69 in the base 66
have been madumd as referred to, they nre
]C“L(]V to lecene hardened bushm(rs A bush-
ing 70 is accordingly fitted in each of the
sunporimo flanges 68 while a bushing 71
is fitted within each of the bushing support%
69. It will be noted that each of the spin-
dles is illustrated as being provided with a

pilot 72. The bushings 71 constitute pilot
bushings, and are accurately machined to re-
ceive and support the respective pilots dur-
ing the operations of boring or tapping.

Centrally carried by the chuck table base
is a cylinder support 78 adapted to receive
and support a cylindrical member 74 consti-
tuting a portion of a table elevating mecha-
nism, Fitted within the upper portion of the
member T4 is a sleeve 75 adapted to cooperate
with the npper reduced portion of a piston
76. Within the lower end of the member
there is located the pi%‘t(m head 77 preferably
carrying suitable packing rings 78 as under-
stood in the art. The plst(m ig adapted to
have a limited stroke as determined by the
position of the lower end of the sleeve 75,
and this-str oke may be obtained by supply-
ing any desired fluid under pressure, this

fluid convemenﬂy being conducted through .
-an inlet 79 into a passage 80 in the lower

end of the member 74 and from this passage
in turn through a port 81 into the bottom of
the cylinder, the cylinder being closed by a
suitable pnte 82.

Rotatably mounted within the piston 76

1,707,421

preferably on anti-friction bearings 83 is a
piston rod 84, the piston rod being con-
structed for vertical movement with the pis-
ton and rotational movement independently
thereof. For preventing a leakage of the
actuating fluid around the plston rod, the
piston may be provided with a sealing pla,te
85 on its lower end.
the piston rod may be provided with a shoul”
der 86, with which one of the bearings 83
may conveniently cooperate, and serving to
support a chuck table 87 mounted on the
piston rod.  After the chuck table has been
positioned on the piston rod, 1t may be
clamped thereon by means of a suitable
washer 88 and screw 89, the piston rod and
table being secured against relative rota-
tional movement in any desired manner as
well understood in the art.

By reason of the construction described,
it will be apparent that an operator at will
may supply fluid under pressure to the chuck
table raising cylinder and thereby elevate
the entire chuck table.. The present machine
is designed in such manner that the table will
be elevated upon completion of each opera-
tion upon a coupling carried thereby and ro-
tated while elevated to bring a new couphno
into position. Upon completlon of the vo
tation, the table will be lowered to again
povmxt the performance of the desired op-
G] ation on the coupling or couplings carried

thereby. By means of this table movement,
an accurate centering of the chucks is ob-

tained as will be more fully pointed out
hereinafter.

Referring more particularly to Figure 6
of the drawings, the chuck table 87 is illus-
trated as bemff provided with four chucks
a, b, ¢ and & lespectlvely Each of these
chucks comprises a plarality of jaws 90
carrying coupling gripping means 91. These
jaws 90 are mounted for movement in known
mannu within a chuck ring 92 carrying
diametrically opposed trunnions 93 and 94
about which each of the chucks is bodily
1'()tatable Each of the jaws 90 is also pref-

rably provided with stops 95 limiting the
mseltlon of a coupling between the jaws,

theleby accurately centering the same and
maintaining the two ends in such position
that they will effectively cooperate with re-
spective spindles upon operation of the ma-
chine.

A separate bearing 96 is provided for each
of the trunnions 94 on the chuck rings and
anothet bearing 97 for each of the trunnions

93, these boaun(rs being arranged in pairs .

in radial ‘lenment as clearly apparont from
Figure 6 of the drawings. The construction
of the bearings constitutes a very desirable
foature of the present invention in that they
cooperate with the table movement referred
to and the accurately machined bushings 70
and 71 to insure the formation of accurate

Adjacent its upper end,.
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threads in the couplings. Referring morve

particular iy to Rigures 15 and 10 in Whl(h

one of the bearings 96 is illustrated in detail,
it will be noted that the chuck fable 87 is
shaped to provide a series of depressions
98 equidistantly spaced and adapted each to
cooi,era‘n with a cap 99 to form a bearing.
Each of the caps 99 embodies a trans Jerseiy
extending up})nr portion 100 and vertically
extending sades 101 constituting slides or
guides for each of the chucks. As apparent
from Figure 16, the overall width of the
lower )‘f‘tlon of the sides 101 13 less than
the width of the corresponding recess 98,
whereby & cap 99 may be nhwed in posi-
tion and accur vteiy fld} usted ‘back and forth
to secure true centering of the chuck.
Themﬁter doxvﬂl pinis 102 may be utilized
for ty‘ro each of the caps accurately in
place, Ale holding being assisted by cap
L’)lto J._
slidable within the side guides
g bearings 104 each carrying
vithin which the trunmong 94
ese unmons, as cleamy ppavent
1‘9, are in turn hollow and car ry
sleeves 108 ha"in.; internal threads 107
which cooperate with adjusting screws 108
provided for the a(]m{meL of the inner
iaws 80 of each chuck. The outer ends of
the screws 108 may be smnred as indicated
at 109 10 tacilitste the application of a
wrench therete for ¢ rhhstmn the same and
they may be held in adjusted p osmon by loclk
nuts 110. The inner ends in turn rua,,f be
’)rovrﬂcﬂ with heads 111 a chp:ed to fit with-
i suitable recesses within me jaws, there be-
ing pro‘udcd brackets 112 for 1
the heads in Lonpewﬁive relation with the
jaws and for insuring movement of the jaws
in unison with the screws.

In Figures 12 to 14 beth inc;.usive there is
*"Hns{'l ated in detail one of the bearings 97

operating wiith one of the frunnions 93.
Thf‘ table 87 adjacent its p’“'mher‘y is pro-
vided with recesses 113 similar to the re-
cesses 98 and adapted to cooperate Wiﬂ Caps
114 S’mll&l' in construction and mounting to
the caps 99. Slidable within each of ‘he
caps 114 is 2 slidable beaving 115 carrying
a bushing 116 w'th(n which rotates a trun-
Each of these trunnions 938 1 n
ium hollow and is provided with a sleeve

17 having internal threads 118 adapted Lo
(w)per%e Swith a serew 119 formed on the
hand wheel shaft 12{) Within each of the
trunnions 93 %:he‘ Iso provided a secor VI
steeve 121 having n mxernal dmme’cel pref-
erably substan :l’y equal to ti (minl:]e
dizmeter of the screw hneuh 115 wheveby
the serew shatt may be bodily slipped into
pO,.Lt)on Carried on the onter end of each
w shaft 120 and movable outwar dly and
‘1‘cuy therewith is a hub 122 car
by means of which the s

I—-s(‘

of

m.nlno h

=
D

shafts may be rotated to move the corre-
sponding jaw inwardly or ontwardly. Each
the screw shafts 120 has an inner head
124 similar in construction to the heads 111
on the screws 108, before described and held

it position by means of brackets 125.

AL o carried by the outer end of each of
the i’rwmlons 93 is an indexing disk 126,
each of these indexing disks havmn a pair

of diametrically chsposcd notches 127 formed

therein, these notches bearing a predeter-

)
mined relationship vith respec  to the chuck

1)1

gs 92 Whe eby with the chuck rings in
substantial ty homzontal posulon one of the
nofches wili be in a position to cooperate
with a lateh 128 having a pivotal moun ting
129 in the sliding bearing 115. This lateh is
provided with a release finger 130, and is
nor inally urged in & countor- nl(,ch:‘wise diree-
on, as Vle\VLd i Figure 12; and into latch-
ing pomwn by a suitable sprmo 181, By
reason of this construction it will be appar-
ent that each chuck, upon releasing its latch
128, miay be ro tated through substant tiaily
180 degrees whereupon 1t will be auto-
M‘mcaﬂv indexed in substantialiy the de-
m‘ﬂd posmo by its Iatch 128.
En actus! operdtion of the Pmchme, upon
lcvm,mn of the chuck table 87, the sliding
bearings 104 and 115 in the bearings 96 and
a( r%pﬂcmvely move vertically in the caps
for a distance de termined by the vertical
moventent imparted to hb table. By refer-
ence more p ultl(/ﬂj.ally to Figures 5, 12 and
15 it will be noted that each of the chuck
o8 is D ovided on its upper and lower sus-
cos wit qccarately machined seats 1892.
1ese Cuft 32, with the table in lower po-
"01 , are ¢ d(q fod to enpage the bushmos 70,
which bushings are thereupon eﬁccu\m for
detormining the ﬁnal position of the chucks.
This is true for the reason that after the
seats 182 engage the rupemwe bushings 70,
lowering movement of the iaol continues
- extent sufficient to pv'ov de a substan-
pace 133 between the t b]e fm& the
ective sliding bearings, as clearly shown
‘U‘IHC 12 und 15. In this m: umoi, the
able itself is relieved of any centering opera-
tion withr vespect to the chucks, this opera-
tien being thrown enhveiy up son accurat ely
machin CJ surfaces carried by the baze 65
wiieh s in tm‘ 1 so machined, by the spindles
themselves, as to insure absofute acenra ey,
It will be undbx stood that the bushings 70

b
jo)
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~for the chuck rings, as well as the buchmns

(1 for the pilots, may be either formed by the
spindles or by a separate machining opers
Uon on lathes, it bﬂlnrr possible with c'treful

lathe work to pr roduce seating surfa ac-
curately conforming to the pporung
a inges 68 and the b shwo apyortu 69. We

ol

iwve found that by thus entirely relieving
the chuck table of the duty of accurately
positioning the ch and imposing’ this
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duty upon a portion of the apparatus espe-
cially prepared for that purpose, much
greater accuracy 1s insured. -

With machines of the general nature here-
in shown adapted for operation on large
sized bushings, the table and its associated
parts are heavy enough so that the move-
ment thercof represents a considerable
problem. We have found that it is pos-
gible by the anti-friction mountings 83 to

“so mount the table that it may be turned

freely cnough by hand, but the repeated
turning imposes, in many instances, an un-
necessarily heavy duty on the machine op-
erative.” In order to obviate this objection,
there may be provided means either for
mechanically and intermittently moving the
table as desived throughout its complete
range of movement, or throughout only a
portion of this movement. In Iigures 8
to 11 both inclusive there is illustrated one
form of mechanism which may be utilized
for effecting this table movement. Assume
a condition in which the table is adapted to
rotate in the direction of the arrow 134 of
Figure 10. Under such conditions, depend-
ing upon the number of chucks carried by
the table, there will be provided a number
of projections 185, these projections corre-
sponding in number to the number of
chucks. Adapted to successively cooperate
with the projections 135 is a vertical mov-
able table moving pin 136 normally urged
upwardly by means of a spring 137 but
provided with a curved rear face 138 adapt-
ed to permit a projection to freely ride over
the pin and push 1t downwardly as may be
required. The pin 136 may be held against
rotation in its guide 139 by a suitable key
140, the guide 139 in turn being carried by
a crosshead 141 slidable horvizontally in
guides 142. This sliding movement is adapt-
ed to be produced by a piston 143 movable
in a eylinder 144, the cylinder being mounted
in fixed position by a bracket 145. Under
norimal conditions of operation, fluid under
pressure is admitted to the cylinder 144
through a port 146, thereby urging the pis-
ton 143 to the left against the action of a
compression spring 147, as clearly shown in
Tigure 10.  'While the fluid under pres-
sure might-be utilized for producing the
working stroke of the piston, as pointed out
in conuection with the cylinders 58, such
an operation preferably does not take place
for the reason that this air pressure is sub-
ject to a wide variation. For this reason,
when it is desired to initiate a- table move-
ment, the operator, after having first lift-
ed the table hy operation of the piston 76,
releases air pressure from the cylinder 144
permitting the spring 147 to start movement
of the table. The stroke of the piston 143
is preferably less than that required for a
complete table movement so that at the

1,707,421

time the table approaches the limit of its
movement it is free from any operating
mechanism. It has been found. in actual

practice, that by imposing the initial move-

mont of the table on a suitable mechanism,
an operator may easily exert the effort re-
quired to effect continuance of such move-
ment.

It is conceivable that during the rotation
of the table, fluid under pressure might ac-
cidentally be released from below the pis-
ton 76, thereby permitting the table 87 to
lower unless suitable means for preventing
such an operation is provided. We have
found that such a safety means may conven-
iently comprise a plurality of pins 148 pro-
jecting upwardly from the cylindrical mem-

‘ber 74 and adapted to normally ride on the

lower surface of a flange 149 formed on the
table. This flange, however, is provided at
intervals with cut away portions adapted to
veceive the pins 148 as cleaily shown in Ifig-
wres 15 and 16, With such a construction,
the table is held in elevated position once ro-
tation has started until substantially the final
movenment of the table is obtained, whereup-
on the pins 148 come into registration with
the cut away portions in the flange 149 and
permit the table to drop. This constitutes a
crude indexing means for the table as well as
a safety appliance.

In the interest of accuracy which the
present machine is designed to obtain, it
will be obvicus that the bushings 70 and
the seats 182 must be so acenrately maghinec
as to reduce the possibility of clearance
therebetween to a minimum. Even with

this small clearance, however, it is neces-

<

80

85

90

100

sary to produce an indexing operation much

move accurate than that which can be ob-
tained by the pins 148 working on the com-
paratively small diameter represented by
the flange 149. For accomplishing this ac-
curate indexing of the table we may utilize
a mechanism as iilustrated in Figures 18 to
21 both inclusive. The construction is illus-
trated in Figure 18 as applicable to a table
nioving in the direction of the arrow 150.
Figure 18 is illustrative of the table in its
accurately indexed position, Figure 20 is a

view illustrating the table at a mid point in

ity rotation and Iigure 21 is a view similar
to Tigure 20, both of these views being
largely diagrammatic, and illustrating the
position of the parts as the desired posi
15 approached. This indexing mechanism
for the table may comprise a sleeve 151 car-
ried by the chuck table base 66 and suitably
seeured thereto. Vertically slidable within
the sleeve 151 is a locking and indexing pin
152 which is normally urged upwardly by
a spring 153 which cooperates with an ad-
justing device 154. The upper end of the
pin has its forward surface 155, extending
in the direction of rotation of the table in-
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clined upwardly and rearwardly, while its
back tace is provided with a hardened steel
wear plate 1566, The entire pin may be held
against rotation in the sleeve 151 by a suit-
able key 157 whereby reciprocation in the
desired plane is insured. '

The table at equidistantly spaced points,
the number of whieh depends npon the num-
ber of chucks, carries a series of indexing
plates 158 each of which is formed with a
recess 159 shaped to accurately cooperate
with and receive the upper end of the index-
ing and locking pin. The rear face of each
of the recesses 159 is preferably formed by
a hardened steel wear plate 160 similar in
constructicn and operation to the plate 156.

After the combined indexing and locking
pin is forced to the position illustrated in
Figure 18, it is held in this pesition by a
horizontal reciprocable latch 161 having its
inner end fitting within a groove 162 in a
pin 152 and provided with a wear plate 163
cooperating with a similar plate 154 carried
by the pin. The lateh 161 is normally
urged inwardly into coperative position by
a spring 165 abutting at one end against a
shoulder 166 on the lateh and at its oppo-
site end against an inwardly directed shoul-
der formed in the cap 167 within which
the latch elides. The latch is'adapted to be
moved outwardly against the action of the
spring 165 by a bell crark lever mounted
for mevement about a beaving 168, one arm
169 of the bell crank lever being adapted
to directly cooperate with the latch and the
other arm 170 being pivotally connected to
a link 171 which in: turn is -pivetally con-
nected to a lever 173 having a pivotal
meunting 174 on the sleeve 151. The outer
end of the lever 173 may carry an anti-
friction roller 175, this roller being so lo-
cated. that it is adapted to be engaged by
a cam 176 on the table, there being one of
these cams for each of the latch plates 158,
The latch is held against rotational move-
ment during reciprocation, to insure proper
ceoperation of the plates 163 and 164 in any
desired manner as by a key 177,

In actunal operation of the machine, after
an operation has been performed on the
table, the table is raised from the position
shown in Figure 18 to release it from the
combined indexing and locking pin 152.
The pin 152 is prevented from rising hy
reason of the latch 161. The table moving
mechanism may now be energized to rotate
the table in the direction of the arrow 150.
After a predetermined amount of rotation,
one ot the cams 176, as ilustrated in Figuve
20, will appreach the roller 175, and upon
continued movement of the table will press
the voller 175 and the lever 178 downwardly,
ag shown in Figure 21 thereby rotating the
bell crank lever in a cleclkwise direction
and releasing the pin 152, Under the in-

their upper positions.

7

fluence of the spring 153 the pin 152 jumps
upwardiy into a position preparatory to
enterix recess 159 in- the plate 158.
This plate Is previded with an inclined lead-
ing edge 158* which engages the upper end
of the pin and moves it downwardly to an
extont required to permit it to pass over
the pin.  As soon, however, as the recess
159 comes over the pin, the pin enters the
recess and by reason of the shape of the
recess and the upper end of the pin, accu-
rately indexes the same and prevenis any
further movement. As the table is lowered
at the completion of its rofational move-
ment, the latch 161 is again set so that the
parts are in position for a succeeding opera-
tion. :

Referring to Figure 3 of the drawings,
the tabie 87 is adapted to votate in the direc-
tion of the arrow 178. This brings one of
the chucks first under the boring spindle B
and then under the tapping spindle T.
Under the boring spindle one end of the
coupling ig bored out to the desived size

el

with the chuck supported in one of the bush-
ings 70, and thereatter the bored end of the

coupling is passed to the tapping spindie.
The coupling is then tapped, while the chuck
is seated in the other bushing 70, it being
understood that during both the boring and
the tapping cperation the respective spindles
are guided by the pilots 72 cooperating with
the bushings 71. After the completion of
the threading, which may have taken place
concomitantly with the boring of another
coupling in a following chuck, the table is
again rotated to position te bring the bored
and tapped coupling out from under the
tapping spindle. Therenpon tthe chuck is
rotated and the coupling again successively
operated upon by the spindles. As cach
coupling is complefed, it is released from ity
chuck, and a new coupling inserted in posi-
tion in the chuck.

It has been before pointed ont that it
desired to normally maintain the 1

-alile

tions free rotation of the table is perm
)

position beneath a spindle, however,
necessary to lower the spindle to perform
the desived operation thereon. This may e
accomplished by providing an operating
lever 179 adapted to control the lowering
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of the boring spindle and a similar lever

€0 adapted to control the lowering of the
tapping spindle. In like manner there may
be provided an operating lever 181 for con-
trolling the manual release of the boring
spindle and a similar lever 182 for control-
ling the manual release of the tapping spin-
dle. In connection with these levers, their
construction. and operation, attention is
called more particularly to Figures 1, 9, 4,
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22 and 23 of the drawings. In Figure 22
the frame 3 of the machine is lustrated as
being provided on opposite sides thereof with
bearings 188 and 184 respectively, and with
an intermediate bearing 185. Extending
transversely of the frame and through all of
these bearings is a shatft 186 adapted to rotate
at one end within the bearing 183 and at
the other ead within suitable bushings pro-
vided within -a sleeve 187 which in turn
rotates in the bearings 184 and 185. It will
be understood that the shaft and sleeve are
adapted to be individually and separately
operated ss found desirable. The outer end
of the shaft 186 has secured thereto the
operating lever 180 before referred to while
the outer end of the sleeve 187 has secured
thereto the operating lever 179.

Secured to opposite ends of the free por-
tion of the shaft 186 are levers 188, while
secured to the opposite ends of the sleeve
187 are similar levers 189, the levers 188 and
189 respectively being adapted respectively
for the operation of cams which contrel the
mechanism for lowering the boring spindle
and the tapping spindie.  This mechanism
is duplicated for each of the spindles, and
comprises half-nuts 190, as clearly shown in
Tigure 4 adapted to be closed by cams 191
of Figure 1, the cams being provided with
cam slots 193 cooperating with pins 194 pro-
jecting from the half-nuts. A pair of the

ams 191 is provided for each spindle, as
clearly indicated in Figure 2. Irojecting
upwardly from cach of the cams is a lug
195 with which cooperates a link 196 securecd
to the levers 188 or 189 before referred to.
Upon pulling. down on the operating lever
179, the half-nuts- which control the tapping
spindle will be closed, while upon similarly
operating the lever 180, the half-nuts which
control the boring spindle will be clesed.
Prior to the closing of the half-nuts, the
eylinders 58 will have had the fluid pressure
released thevefrom to permit the springs
65 therein to Lift the counterweights and
Tower the spindles into such position that the
thieaded portions 197 thereon will be in
position to be engaged by the half-nuts.

In Figures 1 and 4 the half-nuts ave illus-
trated as being in closed position. Such an
operation involves rotation of either the
shatt 186 or the sleeve 187 in a clockwize
direction as viewed in Figures 1 and 4. The
shaft 186 has secured thereto a spring lever
198 while the sleeve 187 carries a similar
spring lever 199. As illustrated in Figure
4, each of these spring levers cooperates
with a tension spring 200, one end of which
is divectly secared to the Iever and the oppo-
site end of which is carried by a portion of
the frame of the machine. Closing of the
half-nuts therefore places these springs un-
der tension and accordingly the springs ave
normally urging such a rotation of the shaft

1,707,421

186 or the sleeve 187 as to open the half-nuts.
It is not desirable to require an operator to
manually hold the parts in position against
the action of these springs, and therefore the
shaft 186 is provided with a catch lever 201
while the glecve 187 is provided with a simi-
lar catch lever 202. These catch levers are
adapted to cooperate with catches 208 one
of which is carried by a sleeve 204 in such
position as to cooperate with the catch lever
202, while the other is carried by a shaft
205 rotatably mounted: within the sleeve 204,
and so disposed as to cocperate with the
:atch lever 201, The sleeve 204 and the
shaft 205 are normally each rotated in a
counter-clockwise dirvection as viewed in
Figures 1 and 4 by means of springs 206,
there being one spring each for the sleeve
and the shatt. The springs 206 are nor-
mally effective for holding the catches 203
in such position that when the levers 179 or
180 are operated to close the respective half-
nuts controlled thereby, the catch levers 201
and 202 will be engaged by the catches and
held in such position that the half-nuts are
held closed.

Tt will be apparent that if this condition
were continued for too long a period, the
spindles would be lowered to such an extent
as to loosen the couplings. In order to ob-
viate the possibility of cuch an eccurrence,
there is provided automatic means for re-
leasing the catch levers. This means com-
prises a trip rod 207 for the sleeve 45 which
controls the boring spindle and a similar
trip rod 208 for the sleeve 89 which controls

the tapping spindle. As the respective spin-

dles are Iowered, it will be appavent that
the levers 55 and 51 which control: the
counterweights also move upwardly. As the
trip rods are directly connected to these
levers, a predetermined movement thereof
in the upper direction will be effective for
bringing the adjustable stop 209 thercon
into contact with an arm 210 projecting rear-
wardly one from the sleeve 204 and one from
the shatt 205. This will tend to rotate either
the sleeve or the shaft in-a clockwise direc-
tion and accordingly move the catch 208 into
a position to release -the respective catch
lever engaged therein. By adjusting the
stop 209, the amount of feed of the boring
spindle or the tapping spindle may be indi-
vidually and accurately controlled.

At times during the operation of the ma-
chine au operator may see trouble shead and
desire to manually release the catch levers.
This may be accomplished by providing an
operating lever 181 before referred to for
the sleeve 204 and a second lever 182 for the
shatft 205, these operating levers being effec-
tive ‘in 4 manner similar to the operation
of the trip rods 208, —

In some casges it may be desirable instead
of providing a cylinder, such for example as
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the cylinder 58 -or 59, operative merely for
overcoming inertia of certain of the parts
and initiating movement thereof, to provide
means eifective for moving such parts to a
predetermined position. In the illustrated
embodiment of the invention, the spindles
are moved freely a predetermined distance,
and -are thereafter operated by means of

threads which are engaged by the half nuts

which are moved into position to cooperate
therewith. With the cylinders 58 and 59 the
spindles are merely given a start, and are
thereatfter moved to final position wherein
the threaded portions may be engaged by
the half nuts by a manual- operation. In
Figure 24 there 1s illustrated a modified e n-
bodiment of the invention in which parts
corresponding to parts heretofore described
are designated by the same reference charac-
ters having a prime aflixed thereto. 'This
figure of the drawings merely discloses a
forin of cylinder adapted to replace the ey-
linder 58, for example, of Figure 1. Tt will
be apparent, however, that a similar cylinder
may be applied to the opposite side of a
machine to replace the cylinder 59. o

In this modified embodiment the lever 51’
has secured thereto a link 215, one end of
which is connected to the piston vod 216 of
the pisten operable in the cylinder 917.
The piston rod carries an adjustable stop
218 adapted to cooperate with a movable
stop 219. This movable stop is illustrated
as comprising a lever having a pivotal
mounting 220; one end of the lever extend-
ing beyond the pivotal mounting and being

- bifurcated to straddle the piston rod for co-

45
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operation with the adjustable stop 218, while
the opposite end extends rearwardly and is
pivotally connected to a toggle link 921. The
iree end of the togele link 221 has a pivotal
connectlon to a second toggle link 2292 having
a {ixed pivotal mounting 223 at
point on the frame of the machine. ~The com-
mon pivotal connection of the toggle levers
has operatively connected thereto a link 294
pivotally connected at its outer end to an in-
verted T-shaped lever 225. This T-shaped le-
ver also has a fixed pivotal mounting 226 on
the frame of the machine and is normally
SWURg in.-a counter clockwise direction as
viewed in this figure of the drawings by the
action of suitable means such as a spring 227.
The movement of the lever under the influ-
ence of the spring may be controlled by an
adjustable stop 228 whereby the movement
will be just sufficient to bring the toggle
links into lHne for holding the stop Iever 219
in the desived position to cooperate with the
adjustable stop 218. The opposite arm of
the T lever 225 has connected thereto a link

229 having an elongated slot 230, the bettom

of which" is formed by an adjustable stop
231, Working in the slot 230 is a pin 232
projecting outwardly from the lever 179,

a suitable

©

corresponding. to the lever 179 before de-
scribed, and controlling the operation of the
half-nuts 190.

In the operation of the form of mecha-
nism shown in Figure 24, when it is desired to
lower a spindle, fluid, or other operating
medium, will be supplied to the cylinder 217
for moving the piston upwardly therein.
This upward movement will confinue until
the stop 218 engages the stop lever 219 at
which time further movement will be pre-
vented. Thereupon an operator will manu-
ally lower the control lever 179 to close the
half-nuts. At substantially the completion
of the movement of the lever 179’ the pin 232
will engage the stop 231 and rotate the in-
verted T lever in a clockwise position to
break the toggle and move the stop lever
219 to an inoperative position. In this posi-
tion the spindle will be under the control of
the half nuts which will continue the move-
ment thereof as before described. Wihen
the lever 179 is released at the conclusion of
the operation of its cooperating spindie, the

pin 232 will be permitted to move upwardly !

in the slot 230 whereby the inverted T lever
will "again be under the influence of the
spring 227 for straightening the toggle links
and bringing the stop lever 219 into position
for a succeeding operation. It will be ap-
parent that the operating lever 219 can not
assuine the position shown in Figure 24 until
after such time as the stop 218 has moved
to such a position that it will not interfere
with this return movement. Thereafter the
parts are again in operative position for a
succeeding cperation. Such a construction
eliminates the necessity of any manual
movement of either of the spindles, and in
many cases, particularly with large installa-
tlons, such a comstruction has been found to
be extremely desirable.

It will be apparent to those skilled in the
art that with the comstruction shown in
Fligure 24 it is possible to so position the ad-
justable stop 218 as to insure movement of
the spindle to such an amount as to bring
the cutter thereon almost into operative pos:
tion and then retain the cutter in such posi-
tion until the half nuts have been closed.
Where there has been provided only a cyl-
inder for initiating movement, it frequently
happens with an uuskiled operator that he-
fore the half nuts are closed the counter-
weighting mechanism for the spindles has
produced a partial return movement thereot
whereby - time is subsequently lost in the
slower movement to operative position under
the influence of the lead screw. ’

Throughout the specification, the terms

“raising”, “lowering” and the like are used

as_words of’ description to designate move-
ment away from or toward some predeter-
mined point respectively. and are not used

as words of limitation, it being obvious. that
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for certain purposes the machine herein dis-
closed might be arranged horizontaily to. fa-
cilitate cortain opemmons

The advantages of the present invention
arise from the provision of a machine of the
general character herein referred to embody-
ing a base plate having accurately machined
surfaces adapted to support the chucks dur-
ing the performance of any operations on
articles carried thereby. -

Other advantages arise from the provision
of a base for the chuck table of such con-
struction that certain surfaces thereon may
be machined by tools carried by the tapping
and boring spindles, whereby absolute ac-
curacy between the spindles aad surfaces is
insured.

Still other advantages avise from the pro-
vision of means for p(wtlvely raising the
chuck table to unseat the chucks, and for
means preventing lowering of the table tntil
substantially the desired position thereof has
been reached.

Still other advantages of the invention
arise from the provision of control mecha-
nism adapted to be bodily reversed with re-
spect to the machine in such manner that all
of the control levers may be disposed at
any one time entirely on one side of the ma-
chine. In this manner, a pair of machines
may be assembled in adjacent relationship
with the controls on one machine at the
right hand side thereof and the cOnLrolc for
an adjacent machine at the left hand side
thereof whereby one operator may control
both machines. In Figure 22 the control
mechanism is illustrated in position for a
machine as shown in the drawings, while in
Figure 28 it is illustrated as veversed end
for end, the bearings 183 and 184 being re-
versed with the mechariism. Where two ma-
chines are disposed in such side by side re-

“lationship, one machine can be rotated in a
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clockwise direction, and the opposite 1na-
chine in a counter clockwise direction, there-
by enabling one operator to load both ma-
clines Trom a common point.

TFurther advantages arise from the mount-
ing of the chucks on the tables in such man-
ner that an adjustment can be made
reason of the caps which cooperate with dl
chuck trunnions to thereby insure accuracy
of mounting of the chucks for the boring
and tapping '()pmat'ions

Still further advantages avise from the
feature of latching the Thalf nuts in posi-

“tion against the action by means normally

tending to open the same. By reason of
such a constructlon, when either of the spin-
dles reaches a predetermined point in its
lowering movement it is automatically re-
leased and permitted to move to moperatlve
position.

Still. further advantages arise from the
p10v1s10n of ‘mechanism for mechanically
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initiating movement of the chuck table and
frem means. for indexing the table and the
chucks as well as from the provision of
means for overcoming the inertia of the
counterweights for the spindles and their
associated mechanism. :

We claim:

1. In a metal working machine, a chuck
table, a rotatable chuck carried thereby, a
chuck seat, and means for effecting a sub-
stantially - vertical movement of said table
to bring either side of the chuck thereon into
supp01t1n0' engagement with said seat.

2. In a metal working machine, a spindle,
a chuck table, a plumh ty of chucks carried
thereby, a phuwality of chuck seats, and
means- for effecting substantially vertical
movement of said table to bring the chucks
into supporting engagement with said seats,
said table being rotatable whereby the
chucks effectively engage different seats.

3. In a metal wmkmg machine, a chuck
table, a ‘reversible chuck movably carried
by said table, a chuck seat, and means for
effecting movement of said table to move
the chuck out of supporting engagement
with said seat. ' :

4. In a metal working machine, a chuck
table, a chuck movably carvied by said table,
a chuck seat, means for effecting movement
of said tablé to move the chuck out of s sup-
porting engagement with said “seat, and
means for 1ouxtmrr said chuck to bring an-
other side thereof into engagement witl
said seat.

5. A chuck table for a metal working ma-
chine comprising a rotatable and floating
chuck, carrying means for the chuck, index-
ing means for the chuck indexing means for
the carrying means, a seat for the chuck and
other means for moving the chuck into aceu-
rate supporting engagement with the seat.

6. In a metal working nmbhim, a chuck
table, means for dl&plaunor aid fable, said
table being rotatable, means holding said
table in dlsplaced position until it has sub-

stantially reached a predetermined point in -

its rotation, a chuck on said table, and sepa-
ate centering means for said chuck effec-
tive when said table is in normal position.

7. In a metal working machine, a chuck
table, means for displacing said table; said
table being rotatable, means for indexing
gaid table, floating chucks carried by-said
table, and centering means for said chucks
effective when the table is in normal position.

8. A metal working machine comprising
a plurality of. .smndles and means located
entirely ai one side of fhe machine for con-
trolling the operation of said spindles, said
control means being bodily reversible where-
by the machine may be controlled from
either side at will.

9. In a metal working machine, a spindle,
a counterwe1ght therefor and means for
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overceming the inertia of sald counterweight
during at least part of the lowering move-
ment of said spindle.

10. In a metal working machine, a spindle,
a counterweight therefor adapted to nor-
mally maintain the spindle in incperative
position, and means for overcoming the in-
ertia of the counterweight and at least ini-
tiating movement of the spindle into opera-
tive position. : :

11. In a metal working machine a mov-
able spindle, means controllable at will for
at least moving said spindle partly, and
other means for completing movement of

said spindle.

12. In a metal working machine, a spindle,
a counterweight therefor, and spring means
controllable at will for overcoming the effec-
tiveness of said counterweight.

13. In a metal working machine, a spin-
dle, a counterweight therefor, and fluid pres-
sure - control means for overcoming the effec-
tiveness of said counterweight.

14. In a metal working machine, a spindle,
a counterweight therefor, and combined fluid
pressure and spring means controliable at
will for determining the position of said
counterweight.

15. In a metal working machine, a spindle,
and spring means controlliable at will for
overcoming the inertia of said spindie.

16. In a metal working machine, a spindle,
and fluid pressure control means for over-
coming the inertia of said spindle.

17. In a metal working machine, a spindle,
and combined fluid pressure and spring
means controllable at will for determining
the position of said spindle.

18. In a metal working machine, a rotat-

able chuck, means adapted to stop rota-

tion of said chuck at approximately any de-
sired point, a fixed centering means, and
means for vertically moving the chuck into
engagement with the centering means.

19. In a2 metal working machine, a re-
versible chuck, means adapted to stop said
chick at approximately any desived point,
and chuck supporting means for accurately
centering said chuck,

20. In a metal working machine, a chuck,
means for moving the chuck to different sta-
tions, and means at said stations forming
centering seats for the chucks, said seats
having a diameter materially greater than

L7

the diameter of the material being operated
upon.

21. In a metal working machine, a chuc
table, a chuck carried thereby, a chuck seat,
in the form of a recess, and means for effect-
ing relative movement between the chuck
and chuck seat to bring the chuck and chuck
eat into cooperative relation.

22. In a metal working machine, a chuck
taple, a chuck carried thereby, a chuck seat
in the form of a recess, and means for effect-
ing relative movement between the table and
chuck seat to bring the chuck and chuck seat
into cooperative relation,

23. In a metal working machine, a chuck
table, a chuck carried thereby, a chuck seat
in the form of a recess, means for effecting
relative movement between the chuck and
chuck seat to bring the chuck and chuck seat
into cooperative relation, and means for ro-
tating said table.

24. In a metal working machine, a chuck
table, a chuck carried thereby, a chuck seat
in the form of a recess; means for effecting
relative movement between the table and
chuck seat to bring the chuck and chuck
seat into cooperative relation, and means for
rotating said table.

25. In a metal working machine, a spindle,
a table, a reversible chuck carried by said
table, means adapted to stop reversible move-
ment of said chuck at approximately any
desired point, and means positioned beneath
the chuck and cooperating with and sup-
porting the same for centering the same
relatively to said spindle, and positicning
the same in a plane substantially normal
to the axis thereof.

26. In & metal working machine, a spindie,
a table, a reversible chuck carried by said
table, means adapted to stop reversible move-
ment of said chuck at approximately any
desired point, and means cooperating with
said chuck for centering the same velatively
to said spindle and positioning the same in a
plane substantially normal to the axis there-
of, said last mentioned means being mounted
independently of said table to permit rela-
tive movement between the same and said

7

table.

In testimeny whereof we have hereunto
set cur hands.
EDGAR H. WILSON.
ROBERT W. SCHUETTX.
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